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ORGANIC LIGHT EMITTING DISPLAY
APPARATUS

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2015-0116963,
filed on Aug. 19, 2015, the disclosure of which is incorpo-
rated by reference herein in its entirety.

BACKGROUND

[0002] 1. Field

[0003] Exemplary embodiments of the inventive concept
relate to an organic light emitting display apparatus.
[0004] More particularly, exemplary embodiments of the
inventive concept relate to an organic light emitting display
apparatus having mirror function and display function.
[0005] 2. Description of the Related Art

[0006] A display device displays an image using a pixel
emitting light. An organic light emitting display device
includes the pixel having an organic light emitting diode
(OLED). The OLED emits the light of which wavelength
depends on an organic material included in the OLED. For
example, the OLED includes the organic material corre-
sponding to one of a red color light, a green color light, and
a blue color light. The organic light emitting display device
displays the image by mixing the light emitted by the
organic materials.

[0007] Recently, need of a display apparatus having mirror
function and display function has been increased, since wide
range of use of display apparatus. However, the display
apparatus having mirror function and display function has
lower display quality than normal display apparatus due to
the mirror function.

ASUMMARY

Summary

[0008] One or more exemplary embodiment of the inven-
tive concept provides an organic light emitting display
apparatus capable of improving display quality.

[0009] According to an exemplary embodiment of the
inventive concept, an organic light emitting display appa-
ratus including a first base substrate including a first light
emitting area, a second light emitting area and a mirror area,
and a second base substrate facing the first base substrate
and having a first mirror layer disposed on the second base
substrate. The first light emitting area includes a first thin
film transistor electrically connected to a scan line, a first
pixel electrode connected to the first thin film transistor, and
a first light emitting structure disposed on the first pixel
electrode. The second light emitting area includes a second
thin film transistor electrically connected to an auxiliary
scan signal line, a second pixel electrode connected to the
second thin film transistor, and a second light emitting
structure disposed on the second pixel electrode.

[0010] In an exemplary embodiment, the first mirror layer
may define openings which overlap the first pixel electrode
and the second pixel electrode.

[0011] In an exemplary embodiment, the organic light
emitting display apparatus may further include a thin film
mirror layer overlapping the second pixel electrode, the thin
film mirror layer being transflective film configured to
partially reflect and partially transmit light.

[0012] In an exemplary embodiment, the thin film mirror
layer may partially overlap the first mirror layer.
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[0013] 1In an exemplary embodiment, the thin film mirror
layer may make contact with the second base substrate.
[0014] In an exemplary embodiment, the thin film mirror
layer may be disposed between the first mirror layer and the
second base substrate.

[0015] In an exemplary embodiment, thickness of the thin
film mirror layer may be smaller than that of the first mirror
layer.

[0016] In an exemplary embodiment, the organic light

emitting display apparatus may further include a second
mirror layer which or the first mirror layer and the openings
of the first mirror layer.

[0017] In an exemplary embodiment, the first light emit-
ting structure and the second light emitting structure may
emit light having same color.

[0018] In an exemplary embodiment, the first thin film
transistor may be electrically connected to a first switching
element, the first switching element being connected to the
scan. The second thin film transistor may be electrically
connected to a second switching element, the second switch-
ing element being connected to the auxiliary scan signal line.
The data line may be electrically connected to the first
switching element and the second switching element.
[0019] In an exemplary embodiment, wherein the auxil-
iary scan signal line may selectively apply a gate on signal
to the second switching element when external light is
stronger than a predetermined intensity.

[0020] In an exemplary embodiment, same data signal
may be applied to the first switching element and the second
switching element.

[0021] In an exemplary embodiment, the auxiliary scan
signal line may supply a gate off signal to the second
switching element when external light is weaker than a
predetermined intensity.

[0022] In an exemplary embodiment, the first mirror layer
may has a first thickness and define an opening exposing the
first pixel electrode. The first mirror layer may have a second
thickness in an area overlapping the second pixel electrode,
the second thickness being smaller than the first thickness.
[0023] In an exemplary embodiment, the first mirror layer
having the first thickness may completely reflect external
light. The first mirror layer halving the second thickness may
partially reflect and partially transmit the external light.
[0024] According to an exemplary embodiment of the
inventive concept, an organic light emitting display appa-
ratus includes a first pixel to which a first data signal is
applied, the first pixel being connected to a scan line, a first
auxiliary pixel to which the first data signal is applied, the
first auxiliary pixel being disposed adjacent to the first pixel
and connected to an auxiliary scan signal line which supplies
an auxiliary scan signal, and a first mirror layer which
defines an opening corresponding to the first pixel. The
auxiliary scan signal may turn on a switch connected to the
first auxiliary pixel only when external light is stronger than
a predetermined intensity.

[0025] In an exemplary embodiment, when the external
light is weaker than the predetermined intensity, the auxil-
iary scan signal may turn off the switch connected to the first
auxiliary pixel.

[0026] Inanexemplary embodiment, the first pixel and the
first auxiliary pixel may emit light having a first color.
[0027] In an exemplary embodiment, the organic light
emitting display apparatus may further include a second
pixel to which a second data signal is applied, and a second
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auxiliary pixel to which the second data signal is applied, the
second auxiliary pixel being disposed adjacent to the second
pixel. The second pixel and the second auxiliary pixel may
emit light having a second color which is different from the
first color. The first auxiliary pixel and the second auxiliary
pixel may be turned on/off at the same time.

[0028] According to an exemplary embodiment of the
inventive concept, an organic light emitting display appa-
ratus includes a plurality of unit pixels. The unit pixel
includes a first light emitting area, a second light emitting
area and a mirror area. In a first driving mode in which
external light is weaker than a predetermined intensity, the
first light emitting area emits light to display an image, the
mirror area reflects external light, and the second light
emitting area does not emit light. In a second driving mode
in which external light is stronger than the predetermined
intensity, the first light emitting area and the second light
emitting area emit light to display an image. and the mirror
area reflects external light.

[0029] According to the exemplary embodiments of the
present inventive concept, an organic light emitting display
apparatus includes a first mirror layer, first to third pixels and
first to third auxiliary pixels. An auxiliary scan signal which
control on/off of the first to third auxiliary pixels is applied
to the first to third auxiliary pixels.

[0030] Accordingly, the organic light emitting display
apparatus may perform mirror function and display function.
The auxiliary pixel may be turn on/off according to strength
of the external light, so that display quality may be
improved.

[0031] In addition, the pixels and the auxiliary pixels may
emit light at the same time, so that current level of each of
organic light emitting elements may be reduced in consid-
eration of amount of light emitted. Thus, life of the organic
light emitting display apparatus may be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] The above and other features of the inventive
concept will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
accompanying drawings, in which:

[0033] FIG. 1 is a block diagram illustrating an organic
light emitting display apparatus according to an exemplary
embodiment of the inventive concept;

[0034] FIG. 2 is a circuit diagram illustrating a pixel
included in an organic light emitting display panel of FIG.
1

[0035] FIG. 3 is a plan view illustrating a unit pixel of an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;

[0036] FIG. 4 is a cross-sectional view a taken along line
I-I' of FIG. 3;
[0037] FIG. 5 is a cross-sectional view illustrating an

organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;
[0038] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;
[0039] FIG. 7 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;
[0040] FIG. 8 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;
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[0041] FIG. 9 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;

[0042] FIG. 10 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;

[0043] FIG. 11 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept;

[0044] FIGS. 12A, 12B, 12C, 12D, 12E, 12F and 12G are
cross-sectional views illustrating a method of manufacturing
the organic light emitting display panel of FIG. 4;

[0045] FIG. 13 is a cross-sectional views illustrating a
method of manufacturing the organic light emitting display
panel of FIG. 5;

[0046] FIGS. 14A and 14B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 6;

[0047] FIGS. 15A and 15B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 7,

[0048] FIGS. 16A and 16B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 8;

[0049] FIG. 17 is a cross-sectional views illustrating a
method of manufacturing the organic light emitting display
panel of FIG. 9;

[0050] FIGS. 18A and 18B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 10;

[0051] FIGS. 19A and 19B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 11, and

[0052] FIG. 20 is a plan view illustrating a unit pixel of an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

DETAILED DESCRIPTION

[0053] Hereinafter, the inventive concept will be
explained in detail with reference to the accompanying
drawings.

[0054] FIG. 1 is a block diagram illustrating an organic
light emitting display apparatus according to an exemplary
embodiment of the inventive concept.

[0055] Referring to FIG. 1, the organic light emitting
display apparatus 1 may include an organic light emitting
display panel 10, a data driver 20, a scan driver 30, and a
controller 40.

[0056] The organic light emitting display panel 10 may
include a plurality of unit pixels PX. The organic light
emitting display panel 10 may be connected to the data
driver 20 via data lines DL1 through DLm. The organic light
emitting display panel 10 may be connected to the scan
driver 30 via scan lines SL1 through SLn. The organic light
emitting display panel 10 may include n*m unit pixels PX
because the unit pixels PX are arranged at locations corre-
sponding to crossing points of the scan lines SL1 through
SLn and the data lines DL1 through DLm.

[0057] The unit pixel PX may include first to third pixels
(refers to EP1 to EP3 of FIG. 3), which respectively has red,
green and blue color, and first to third auxiliary pixel (refers
to P1 to P3 of FIG. 3). Details will be described later.
[0058] The data driver 20 may provide a data signal to the
unit pixels PX via the data lines DL1 through DLm. For
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example, the data lines are connected to the first to third
pixels individually, so that each of the first to third pixels
may receive the data signal through each of the data lines.
[0059] The scan driver 30 may provide a scan signal to the
unit pixels PX via the scan lines SL.1 through SLn. For
example, the scan line may provide the scan signal to the
first to third pixels by time division driving.

[0060] The scan driver 30 may provide auxiliary scan
signals (S1 to Sn) to the unit pixel PX of the organic light
emitting display panel 10. The auxiliary scan signals may
turn on or off the first to third auxiliary pixels of the unit
pixel PX as required.

[0061] The controller 40 may generate a plurality of
control signals CTL1 through CTL2 to control the data
driver 20, the scan driver 30

[0062] FIG. 2 is a circuit diagram illustrating a pixel
included in an organic light emitting display panel of FIG.
1.

[0063] Referring to FIG. 2, the pixel may represent one of
first to third pixel and first to third auxiliary pixel according
to an example embodiment. (refers to FIG. 3)

[0064] The pixel may include a driving element TFT, a
switching element SW, a capacitor Cst, and an organic light
emitting diode OLED.

[0065] The driving element TFT may be connected
between a high power voltage ELVDD and the organic light
emitting diode OLED. A control electrode of the driving
element TFT may be connected to a first node N1. The
driving element TFT may control a magnitude of a driving
current flowing the high power voltage ELVDD to the
organic light emitting diode OLED.

[0066] The switching element SW may be connected
between a data line which provides data signal DATA and
the first node N1. A control electrode of the switching
element SW may be electrically connected to a scan line
which provides scan signal SCAN (or auxiliary scan signal).
[0067] The capacitor Cst may be connected between the
high power voltage ELVDD and the first node N1.

[0068] The organic light emitting diode OLED may
include a first electrode, a second electrode, and an emission
layer. The first electrode of the organic light emitting diode
OLED may be electrically connected to the second electrode
of the driving element TFT. The second electrode of the
organic light emitting diode OLED may be electrically
connected to a low power voltage ELVSS. The organic light
emitting diode OLED may emit light corresponding to the
magnitude of the driving current flowing from the first
electrode to the second electrode of the organic light emit-
ting diode OLED.

[0069] The magnitude of the driving current may be
calculated using [Equation 1] below,

[Equation 1]

;i
Id =3

ELVDD - Vdata— Vih)?,

[0070] where Id is the driving current, B is a constant
value, ELVDD is the high power voltage, Vdata is a voltage
of the data signal, and Vth is a threshold voltage of driving
element TFT.

[0071] FIG. 3 is a plan view illustrating a unit pixel of an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept. FIG. 4 is a
cross-sectional view a taken along line I-I' of FIG. 3.
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[0072] Referring to FIG. 3, the unit pixel may be divided
into first light emitting area EA1, a second light emitting
area EA2 and a mirror area MA. The unit pixel may include
a first pixel EP1, a second pixel EP2 and a third pixel EP3
which are disposed in the first light emitting area EA1. the
unit pixel may include a first auxiliary pixel P1, a second
auxiliary pixel P2 and a third auxiliary pixel P3 which are
disposed in the second light emitting area EA2. The unit
pixel may include a first mirror layer MR1 which is disposed
at a boundary area between the first to third pixels EP1 to
EP3 and the first to third auxiliary pixels P1 to P3, and
disposed in the mirror area MA.

[0073] Referring to FIG. 4, the organic light emitting
display panel may include a first base substrate 110, a buffer
layer 115, a first insulation layer 120, a first thin film
transistor TFT1, a second thin film transistor TFT2, a second
insulation layer 130, a planarization layer 140, a first pixel
electrode PE1, a second pixel electrode PE2, a pixel defining
layer 150, a first light emitting structure 162, a second light
emitting structure 164, an opposite electrode CE, a first
mirror layer MR1, and a second base substrate 210.
[0074] The first base substrate 110 may include a trans-
parent insulation substrate. For example, the first base
substrate 110 may include a glass substrate, a quartz sub-
strate, a transparent resin substrate, etc. Examples of the
transparent resin substrate for the first base substrate 110
may include polyimide-based resin, acryl-based resin, poly-
acrylate-based resin, polycarbonate-based resin, polyether-
based resin, sulfonic acid containing resin, polyethylene-
terephthalate-based resin, etc.

[0075] The buffer layer 115 may be disposed on the first
base substrate 110. The buffer layer 115 may prevent diffu-
sion of metal atoms and/or impurities from the first base
substrate 110 to the first thin film transistor TFT1, a second
thin film transistor TFT2, the first light emitting structure
162 and the second light emitting structure 164. Addition-
ally, the buffer layer 115 may adjust heat transfer rate of a
suiccessive crystallization process for first and second active
patterns ACT1 and ACT2 which will be mentioned layer, to
thereby obtaining a substantially uniform the first and sec-
ond active patterns ACT1 and ACT2. In case that the first
base substrate 110 may have a relatively irregular surface,
the buffer layer 115 may improve flatness of the surface of
the first base substrate 110. The buffer layer 115 may be
formed using a silicon compound. For example, the buffer
layer 115 may include silicon oxide (SiOx), silicon nitride
(SiNx), silicon oxynitride (SiOxNy), silicon oxycarbide
(Si0xCy), silicon carbon nitride (SiCxNy), etc. These may
be used alone or in a combination thereof. The buffer layer
115 may have a single layer structure or a multi layer
structure. For example, the buffer layer 115 may have a
single-layered structure including a silicon oxide film, a
silicon nitride film, a silicon oxynitride film, a silicon
oxycarbide film or a silicon carbon nitride film. Alterna-
tively, the buffer layer 115 may have a multilayered structure
including at least two of a silicon oxide film, a silicon nitride
film, a silicon oxynitride film, a silicon oxycarbide film, a
silicon carbon nitride film, etc.

[0076] The first active pattern ACT1 and the second active
pattern ACT2 may be disposed on the buffer layer 115.
[0077] Each of the first active pattern ACT1 and the
second active pattern ACT2 may include source and drain
area which is impurity-doped area, and a channel area
between the source area and the drain area.
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[0078] The first insulation layer 120 which is a gate
insulation layer may be disposed on the first base substrate
110 on which the first and second active patterns ACT1 and
ACT2 are disposed. The first insulation layer 120 may
include a silicon compound, metal oxide, etc. For example,
the first insulation layer 120 may be formed using silicon
oxide (SiOx), silicon nitride (SiNx), silicon oxynitride (Si-
OxNy), aluminum oxide (AlOx), tantalum oxide (TaOx),
hafnium oxide (HfOx), zirconium oxide (ZrOx), titanium
oxide (TiOx), etc. These may be used alone or in a combi-
nation thereof. In addition, the first insulation layer 120 may
have a single layer structure or a multi layer structure
including the silicon oxide and/or the silicon nitride. In
example embodiments, the first insulation layer 120 may be
uniformly formed on the first base substrate 110 along a
profile of the first and second active patterns ACT1 and
ACT2. Here, the first insulation layer 120 may have a
substantially small thickness, such that a stepped portion
may be formed at a portion of the first insulation layer 120
adjacent to the first and second active patterns ACT1 and
ACT?2. In some example embodiments, the first insulation
layer 120 may have a relatively large thickness for suffi-
ciently covering the first and second active pattern ACT1
and ACT2, so that a surface of the first insulation layer 120
may have a substantially flat surface.

[0079] A gate pattern may be disposed on the first insu-
lation layer 120. The gate pattern may include metal, alloy,
conductive metal oxide, a transparent conductive material,
etc.

[0080] The gate pattern may include first and second gate
electrode GE1 and GE2 which respectively overlap the first
and second active pattern ACT1 and ACT?2, signal lines to
transmit signals for driving the pixel such as a gate line, and
a first storage electrode.

[0081] The second insulation layer 130 which is a passi-
vation layer may be disposed on the first insulation layer 120
on which the gate pattern is disposed. The second insulation
layer 130 may insulate the first and second gate electrodes
GE1 and GE2 from the first and second source electrodes
SE1 and SE2 and the first and second drain electrodes DE1
and DE2. The second insulation layer 130 may be uniformly
formed on the first insulation layer 120 along a profile of the
gate pattern. Here, the second insulation layer 130 may have
a substantially small thickness, such that a stepped portion
may be formed at a portion of the second insulation layer
130 adjacent to the gate pattern. The second insulation layer
130 may include a silicon compound, etc. For example, the
second insulation layer 130 may be formed using silicon
oxide (SiOx), silicon nitride (SiNx), silicon oxynitride (Si-
OxNy), etc.

[0082] A data pattern may be disposed on the second
insulation layer 130. The data pattern may include the first
and second source electrodes SE1 and SE2, the first and
second drain electrodes DE1 and DE2, a signal line to
transmit driving signal for the pixel such as a data line and
a second storage electrode. The first and second source
electrode SE1 and SE2 may be electrically connected to the
first and second active patterns ACT1 and ACT2 through
contact holes formed through the first and second insulation
layers 120 and 130, respectively. The first source electrode
SE1 and the first drain electrode DE1 may be electrically
connected to the first active pattern ACT1 through the
contact holes formed through the first and second insulation
layers 120 and 130. The second source electrode SE2 and the
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second drain electrode DE2 may be electrically connected to
the second active pattern ACT2 through the contact holes
formed through the first and second insulation layers 120
and 130.

[0083] The first active pattern ACT1, the first gate elec-
trode GE1, the first drain electrode DE1 and the first source
electrode SE1 may be included in the first thin film transistor
TFT1. The second active pattern ACT2, the second gate
electrode GE2, the second drain electrode DE2 and the
second source electrode SE2 may be included in the second
thin film transistor TFT2.

[0084] The first thin film transistor TFT1 may be a driving
element of the first pixel of the organic light emitting display
apparatus. The second thin film transistor TFT2 may be a
driving element of the first auxiliary pixel of the organic
light emitting display apparatus.

[0085] The planarization layer 140 may be disposed on the
second insulation layer 130 in which the first and second thin
film transistors TFT1 and TFT2 are disposed. The planariza-
tion layer 140 may have a single-layered structure or a
multi-layered structure including at least two insulation
films. The planarization layer 140 may be formed using an
organic material. For example, the planarization layer 140
may include photoresist, acryl-based resin, polyimide-based
resin, polyamide-based resin, siloxane-based resin, etc.
These may be used alone or in a combination thereof.
Alternatively, the planarization layer 140 may include an
inorganic material. For example, the planarization layer 140
may be formed using silicon oxide, silicon nitride, silicon
oxynitride, silicon oxycarbide, aluminum, magnesium, zinc,
hafnium, zirconium, titanium, tantalum, aluminum oxide,
titanium oxide, tantalum oxide, magnesium oxide, zinc
oxide, hafnium oxide, zirconium oxide, titanium oxide, etc.
These may be used alone or in a mixture thereof.

[0086] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The first pixel electrode PE1
may be connected to the first drain electrode DE1 which is
exposed by a first contact hole which is formed through the
planarization layer 140. The first pixel electrode PE1 may be
disposed corresponding to the first light emitting area EA1.
[0087] Insome example embodiments, a contact, a plug or
a pad may be formed in the first contact hole, and then the
first pixel electrode PE1 may be formed on the contact, the
plug or the pad. Here, the first pixel electrode PE1 may be
electrically connected to the first drain electrode DEL
through the contact, the plug or the pad.

[0088] The second pixel electrode PE2 may be disposed
on the planarization layer 140. The second pixel electrode
PE2 may be electrically connected to the second drain
electrode DE2 through a second contact hole formed
through the planarization layer 140. The second pixel elec-
trode PE2 may be disposed corresponding to the second
light emitting area EA2.

[0089] Insome example embodiments, a contact, a plug or
apad may be formed in the second contact hole, and then the
second pixel electrode PE2 may be formed on the contact,
the plug or the pad. Here, the second pixel electrode PE2
may be electrically connected to the second drain electrode
DE2 through the contact, the plug or the pad.

[0090] The display apparatus may be front emission type
structure, so that the first and second pixel electrodes PE1
and PE2 may include a reflective material. For example, the
first and second pixel electrodes PE1 and PE2 may be
formed using aluminum, alloy containing aluminum, alumi-



US 2017/0054111 Al

num nitride, silver, alloy containing silver, tungsten, tung-
sten nitride, copper, alloy containing copper, nickel, alloy
containing nickel, chrome, chrome nitride, molybdenum,
alloy containing molybdenum, titanium, titanium nitride,
platinum, tantalum, tantalum nitride, neodymium, scan-
dium, strontium ruthenium oxide, zinc oxide, indium tin
oxide, tin oxide, indium oxide, gallium oxide, indium zinc
oxide, etc. These may be used alone or in a combination
thereof. In example embodiments, the first and second pixel
electrodes PE1 and PE2 may have a single layer structure or
a multi layer structure.

[0091] The pixel defining layer 150 may be disposed on
the planarization layer 140 on which the first and second
pixel electrodes PE1 and PE2 are formed. The pixel defining
layer 150 may include a transparent organic material or a
transparent inorganic material. For example, the pixel defin-
ing layer 150 may be formed using photoresist, acryl-based
resin, polyacryl-based resin, polyimide-based resin, a silicon
compound, etc.

[0092] In addition, the pixel defining layer 150 may be
obtained on the first and second pixel electrodes PE1 and
PE2 by a spin coating process, a spray process, a printing
process, a CVD process, a PECVD process, an HDP-CVD
process, etc. In example embodiments, the pixel defining
layer 150 may be partially etched to form an opening
partially exposing the first and second pixel electrodes PE1
and PE2.

[0093] The first light emitting structure 162 may be dis-
posed on the first pixel electrode PE1 exposed by the
opening of the pixel defining layer 150. The first light
emitting structure 162 may extend on a sidewall of the
opening of the pixel defining layer 150. The first light
emitting structure 162 may include an organic light emitting
layer (EL), a hole injection layer (HIL), a hole transfer layer
(HTL), an electron transfer layer (ETL), an electron injec-
tion layer (EIL), etc. In example embodiments, a plurality of
organic light emitting layers may be formed using light
emitting materials for generating different colors of light
such as a red color of light, a green color of light and a blue
color of light in accordance with color pixels of the display
device. In some example embodiments, the organic light
emitting layer of the of the first light emitting structure 162
may include a plurality of stacked light emitting materials
for generating a red color of light, a green color of light and
a blue color of light to thereby emitting a white color of
light.

[0094] The second light emitting structure 164 may be
disposed on the second pixel electrode PE2 exposed by the
opening of the pixel defining layer 150. The second light
emitting structure 164 may extend on a sidewall of the
opening of the pixel defining layer 150. The second light
emitting structure 164 may include an organic light emitting
layer (EL), a hole injection layer (HIL), a hole transfer layer
(HTL), an electron transfer layer (ETL), an electron injec-
tion layer (EIL), etc. In example embodiments, a plurality of
organic light emitting layers may be formed using light
emitting materials for generating different colors of light
such as a red color of light, a green color of light and a blue
color of light in accordance with color pixels of the display
device. In some example embodiments, the organic light
emitting layer of the of the second light emitting structure
164 may include a plurality of stacked light emitting mate-
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rials for generating a red color of light, a green color of light
and a blue color of light to thereby emitting a white color of
light.

[0095] The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150. The display apparatus may be front
emission type structure, so that opposite electrode CE may
include a transmissive material. For example, the opposite
electrode CE may be formed using aluminum, alloy con-
taining aluminum, aluminum nitride, silver, alloy containing
silver, tungsten, tungsten nitride, copper, alloy containing
copper, nickel, alloy containing nickel, chrome, chrome
nitride, molybdenum, alloy containing molybdenum, tita-
nium, titanium nitride, platinum, tantalum, tantalum nitride,
neodymium, scandium, strontium ruthenium oxide, zinc
oxide, indium tin oxide, tin oxide, indium oxide, gallium
oxide, indium zinc oxide, etc. These may be used alone or
in a combination thereof. In example embodiments, the
opposite electrode CE may also have a single layer structure
or a multi layer structure, which may include a metal film,
an alloy film, a metal nitride film, a conductive metal oxide
film and/or a transparent conductive film. The opposite
electrode made of materials having reflection characteristic
may be made thin for transmission of light.

[0096] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the second base substrate 210 may include
polyimide-based resin, acryl-based resin, polyacrylate-
based resin, polycarbonate-based resin, polyether-based
resin, sulfonic acid containing resin, polyethyleneterephtha-
late-based resin, etc.

[0097] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc. These may be used or in a com-
bination thereof.

[0098] The first mirror layer MR1 may be disposed on the
second base substrate 210. The first mirror layer MR1 may
define openings corresponding to the first light emitting area
EA1 and the second emitting area EA2. The first mirror layer
MR1 may include a material having high reflectivity such as
metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg). nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.
[0099] Referring to FIGS. 1 to 4, the organic light emitting
display apparatus normally performs mirror function by
external light reflection of the mirror layer MR1 and simul-
taneously displays an image by light emission of the first to
third pixel EP1 to EP3 in the first light emitting area EAL.
In addition, the organic light emitting display apparatus may
display an image having higher brightness and definition due
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to additional light emission of the first to third auxiliary
pixels P1 to P3 in the second light emitting area EA2 when
the external light is stronger than predetermined reference.
Thus, display quality of the organic light emitting display
apparatus may be improved regardless of the intensity of the
external light such the light of the sun.

[0100] FIG. 5 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0101] Referring to FIG. 5, the organic light emitting
display panel is substantially same as the organic light
emitting display panel of FIG. 4 except for a second mirror
layer MR2. Thus, any further detailed descriptions concern-
ing the same elements will be briefly described or omitted.

[0102] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
164, an opposite electrode CE, a first mirror layer MR1, a
second mirror layer MR2 and a second base substrate 210.

[0103] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE2, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT?2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0104] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
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layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0105] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the second base substrate 210 may include
polyimide-based resin, acryl-based resin, polyacrylate-
based resin, polycarbonate-based resin, polyether-based
resin, sulfonic acid containing resin, polyethyleneterephtha-
late-based resin, etc.

[0106] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc.

[0107] The first mirror layer MR1 may be disposed on the
second base substrate 210. The first mirror layer MR1 may
define openings corresponding to the first light emitting area
EA1 and the second emitting area EA2. The first mirror layer
MRI1 may include a material having high reflectivity such as
metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg). nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.
[0108] The second mirror layer MR2 may be disposed on
the second base substrate 210 on which the first mirror layer
MR1 is disposed. The second mirror layer MR2 may be
formed in entire of the first light emitting area EA1, the
second light emitting area EA2 and the mirror area MA. The
second mirror layer MR2 may include a material which is
the same as that of the first mirror layer MR1 or different
from that of the first mirror layer MR1. Thickness of the
second mirror layer MR2 may be smaller than thickness of
the first mirror layer MR1. The second mirror layer MR2
may partially reflect and partially transmit external light in
the first and second light emitting areas EA1 and EA2. The
second mirror layer MR2 may include a material having
high reflectivity such as metal to reflect external light. For
example, the second mirror layer MR2 may include alumi-
num (Al), chrome (Cr), silver (Ag), iron (Fe), platinum (Pt),
mercury (Hg), nickel (Ni), tungsten (W), vanadium (V),
molybdenum (Mo) and etc. In some example embodiment,
the first mirror layer MR1 may have multi layer structure
having transparent conductive metal oxide layer and metal
layer. For example, the second mirror layer MR2 may
include ITO/AZ/ITO triple layers.

[0109] The second mirror layer MR2 may cover a bound-
ary of the first mirror layer MR1, so that blurring due to a
scattered reflection at the boundary of the first mirror layer
MR1 may be decreased.

[0110] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.
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[0111] Referring to FIG. 6, the organic light emitting
display panel is substantially same as the organic light
emitting display panel of FIG. 4 except for a thin mirror
layer TMR. Thus, any further detailed descriptions concern-
ing the same elements will be briefly described or omitted.

[0112] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
164, an opposite electrode CE, a first mirror layer MR1, a
thin mirror layer TMR and a second base substrate 210.

[0113] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE1, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0114] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0115] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the second base substrate 210 may include
polyimide-based resin, acryl-based resin, polyacrylate-
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based resin, polycarbonate-based resin, polyether-based
resin, sulfonic acid containing resin, polyethyleneterephtha-
late-based resin, etc.

[0116] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc,

[0117] The first mirror layer MR1 may be disposed on the
second base substrate 210. The first mirror layer MR1 may
define openings corresponding to the first light emitting area
EA1 and the second emitting area EA2. The first mirror layer
MRI1 may include a material having high reflectivity such as
metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg). nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.

[0118] The thin mirror layer TMR may be disposed on the
second base substrate 210 on which the first mirror layer
MR1 s disposed. The thin mirror layer TMR may be formed
in the second light emitting area EA2, but may not be formed
in the first light emitting area EA1. A portion of the thin
mirror layer TMR may be formed in the mirror area MA for
convenient manufacturing process. The thin mirror layer
TMR may include a material which is the same as that of the
first mirror layer MR1 or different from that of the first
mirror layer MR1. Thickness of the thin mirror layer TMR
may be smaller than thickness of the first mirror layer MR1.
The thin mirror layer TMR may partially reflect and partially
transmit external light in the second light emitting area EA2.
Thus, the thin mirror layer TMR may be a transflective film.
The thin mirror layer TMR may include metal such as
aluminum (Al), chrome (Cr), silver (Ag), iron (Fe), platinum
(Pt), mercury (Hg), nickel (Ni), tungsten (W), vanadium (V),
molybdenum (Mo) and etc. In some example embodiment,
the thin mirror layer TMR may have multi layer structure
having transparent conductive metal oxide layer and metal
layer. For example, the thin mirror layer TMR may include
ITO/Ag/TTO triple layers.

[0119] FIG. 7 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0120] Referring to FIG. 7, the organic light emitting
display panel is substantially the same as the organic light
emitting display panel of FIG. 5 except for a thin mirror
layer TMR. Thus, any further detailed descriptions concern-
ing the same elements will be briefly described or omitted.

[0121] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
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164, an opposite electrode CE, a first mirror layer MR1, a
second mirror layer MR2, thin film mirror layer TMR and a
second base substrate 210.

[0122] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE1, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0123] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0124] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc.

[0125] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc.

[0126] The first mirror layer MR1 may be disposed on the
second base substrate 210. The first mirror layer MR1 may
define openings corresponding to the first light emitting area
EA1 and the second emitting area EA2. The first mirror layer
MRI1 may include a material having high reflectivity such as
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metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg). nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.
[0127] The second mirror layer MR2 may be disposed on
the second base substrate 210 on which the first mirror layer
MR1 is disposed. The second mirror layer MR2 may be
formed in entire of the first light emitting area EAl, the
second light emitting area EA2 and the mirror area MA. The
second mirror layer MR2 may include a material which is
same as that of the first mirror layer MR1 or different from
that of the first mirror layer MR1. Thickness of the second
mirror layer MR2 may be smaller than thickness of the first
mirror layer MR1. The second mirror layer MR2 may
partially reflect and partially transmit external light in the
first and second light emitting areas EA1 and EA2. The
second mirror layer MR2 may include a material having
high reflectivity such as metal to reflect external light. For
example, the second mirror layer MR2 may include alumi-
num (Al), chrome (Cr), silver (Ag), iron (Fe), platinum (Pt),
mercury (Hg), nickel (Ni), tungsten (W), vanadium (V),
molybdenum (Mo) and etc. In some example embodiment,
the first mirror layer MR1 may have multi layer structure
having transparent conductive metal oxide layer and metal
layer. For example, the second mirror layer MR2 may
include ITO/Ag/ITO triple layers.

[0128] The thin mirror layer TMR may be disposed on the
second mirror layer MR2. The thin mirror layer TMR may
be formed in the second light emitting area EA2 but may not
be formed in the first light emitting area EA1. A portion of
the thin mirror layer TMR may be formed in the mirror area
MA for convenient manufacturing process. The thin mirror
layer TMR may include a material which is the same as that
of the first mirror layer MR1 and/or the second mirror layer
MR2 or different from that of the first mirror layer MR1
and/or the second mirror layer MR2. Thickness of the thin
mirror layer TMR may be smaller than thickness of the first
mirror layer MR1 and thickness of the second mirror layer
MR2. The thin mirror layer TMR may partially reflect and
partially transmit external light in the second light emitting
area EA2. Thus, the thin mirror layer TMR may be a
transflective film. The thin mirror layer TMR may include
metal such as aluminum (Al), chrome (Cr), silver (Ag), iron
(Fe), platinum (Pt), mercury (Hg), nickel (N1), tungsten (W),
vanadium (V), molybdenum (Mo) and etc. In some example
embodiment, the thin mirror layer TMR may have mult
layer structure having transparent conductive metal oxide
layer and metal layer. For example, the thin mirror layer
TMR may include ITO/Ag/ITO triple layers.

[0129] FIG. 8 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0130] Referring to FIG. 8, the organic light emitting
display panel is substantially same as the organic light
emitting display panel of FIG. 4 except for a thin mirror
layer TMR and a first mirror layer MR1. Thus, any further
detailed descriptions concerning the same elements will be
briefly described or omitted.

[0131] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
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insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
164, an opposite electrode CE, a thin film mirror layer TMR,
a first mirror layer MR1, and a second base substrate 210.

[0132] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE1, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT?2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT?2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0133] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0134] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc.

[0135] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc.
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[0136] The thin mirror layer TMR may be disposed on the
second base substrate 210. The thin mirror layer TMR may
be formed in a second light emitting area EA2 and a mirror
area MA. The thin mirror layer TMR may define an opening
in a first light emitting area EA1. The thin mirror layer TMR
may include metal.

[0137] The first mirror layer MR1 may be disposed on the
thin mirror layer TMR. The first mirror layer MR1 may
define openings corresponding to the first light emitting area
EA1 and the second emitting area EA2. The first mirror layer
MR1 may include a material having high reflectivity such as
metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg). nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.
[0138] The thin mirror layer TMR may include a material
which is same as that of the first mirror layer MR1 or
different from that of the first mirror layer MR1. Thickness
of the thin mirror layer TMR may be smaller than thickness
of the first mirror layer MR1. The thin mirror layer TMR
may partially reflect and partially transmit external light in
the second light emitting area EA2. Thus, the thin mirror
layer TMR may be a transflective film. The thin mirror layer
TMR may include metal such as aluminum (Al), chrome
(Cr), silver (Ag), iron (Fe), platinum (Pt), mercury (Hg),
nickel (Ni), tungsten (W), vanadium (V), molybdenum (Mo)
and etc. In some example embodiment, the thin mirror layer
TMR may have multi layer structure having transparent
conductive metal oxide layer and metal layer. For example,
the thin mirror layer TMR may include ITO/Ag/ITO triple
layers.

[0139] FIG. 9 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0140] Referring to FIG. 9, the organic light emitting
display panel is substantially the same as the organic light
emitting display panel of FIG. 5 except for a second mirror
layer MR2. Thus, any further detailed descriptions concern-
ing the same elements will be briefly described or omitted.
[0141] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
164, an opposite electrode CE, a thin film mirror layer TMR,
a first mirror layer MR1, a second mirror layer MR2, and a
second base substrate 210.

[0142] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
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signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE1, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT?2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT?2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0143] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0144] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc.

[0145] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc.

[0146] The thin mirror layer TMR may be disposed on the
second base substrate 210. The thin mirror layer TMR may
be formed in a second light emitting area EA2 and a mirror
area MA. The thin mirror layer TMR may define an opening
in a first light emitting area EA1. The thin mirror layer TMR
may include metal.

[0147] The first mirror layer MR1 may be disposed on the
thin mirror layer TMR. The first mirror layer MR1 may
define openings corresponding to the first light emitting area
EA1 and the second emitting area EA2. The first mirror layer
MRI1 may include a material having high reflectivity such as
metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg), nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.
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[0148] The second mirror layer MR2 may be disposed on
the second base substrate 210 on which the thin mirror layer
TMR and the first mirror layer MR1 are disposed. The
second mirror layer MR2 may be formed in entire of the first
light emitting area EA1, the second light emitting area EA2
and the mirror area MA. The second mirror layer MR2 may
include a material which is the same as that of the first mirror
layer MR1 or different from that of the first mirror layer
MRI1. Thickness of the second mirror layer MR2 may be
smaller than thickness of the first mirror layer MR1. The
second mirror layer MR2 may partially reflect and partially
transmit external light in the first and second light emitting
areas EA1 and FA2. The second mirror layer MR2 may
include a material having high reflectivity such as metal to
reflect external light. For example, the second mirror layer
MR2 may include aluminum (Al), chrome (Cr), silver (Ag),
iron (Fe), platinum (Pt), mercury (Hg), nickel (Ni), tungsten
(W), vanadium (V), molybdenum (Mo) and etc. In some
example embodiment, the first mirror layer MR1 may have
multi layer structure having transparent conductive metal
oxide layer and metal layer. For example, the second mirror
layer MR2 may include ITO/Ag/ITO triple layers.

[0149] The thin mirror layer TMR may include a material
which is the same as that of the first mirror layer MR1 and/or
the second mirror layer MR2 or different from that of the
first mirror layer MR1 and/or the second mirror layer MR2.
Thickness of the thin mirror layer TMR may be smaller than
thickness of the first mirror layer MR1 and thickness of the
second mirror layer MR2. The thin mirror layer TMR may
partially reflect and partially transmit external light in the
second light emitting area EA2. Thus, the thin mirror layer
TMR may be a transflective film. The thin mirror layer TMR
may include metal such as aluminum (Al), chrome (Cr),
silver (Ag), iron (Fe), platinum (Pt), mercury (Hg), nickel
(Ni), tungsten (W), vanadium (V), molybdenum (Mo) and
etc. In some example embodiment, the thin mirror layer
TMR may have multi layer structure having transparent
conductive metal oxide layer and metal layer. For example,
the thin mirror layer TMR may include ITO/Ag/ITO triple
layers.

[0150] FIG. 10 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0151] Referring to FIG. 10, the organic light emitting
display panel is substantially the same as the organic light
emitting display panel of FIG. 4, except for a first mirror
layer MR1. Thus, any further detailed descriptions concern-
ing the same elements will be briefly described or omitted.
[0152] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
164, an opposite electrode CE, a first mirror layer MR1, and
a second base substrate 210.

[0153] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
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disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE1, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0154] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0155] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the second base substrate 210 may include
polyimide-based resin, acryl-based resin, polyacrylate-
based resin, polycarbonate-based resin, polyether-based
resin, sulfonic acid containing resin, polyethyleneterephtha-
late-based resin, etc.

[0156] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc.

[0157] The first mirror layer MR1 may be disposed on the
second base substrate 210. The first mirror layer MR1 may
define openings corresponding to a first light emitting area
EA1 and include a portion having smaller thickness than the
mirror area corresponding to a second emitting area EA2.
The first mirror layer MR1 may include a material having
high reflectivity such as metal to reflect external light. For
example, the first mirror layer MR1 may include aluminum
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(Al), chrome (Cr), silver (Ag), iron (Fe), platinum (Pt),
mercury (Hg), nickel (Ni), tungsten (W), vanadium (V),
molybdenum (Mo) and etc.

[0158] The first mirror layer MR1 may have a first thick-
ness t1 in a mirror area MA, and have a second thickness t2
in the second light emitting area EA2. The second thickness
2 may be smaller than the first thickness t1. Thus, the first
mirror layer MR1 may fully reflect external light in the
mirror area MA, and may partially reflect and partially
transmit the external light in the second light emitting area
EA2. Thus, the first mirror layer MR1 may perform as a
transflective film.

[0159] FIG. 11 is a cross-sectional view illustrating an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0160] Referring to FIG. 11, the organic light emitting
display panel is substantially the same as the organic light
emitting display panel of FIG. 4, except for a first mirror
layer MR1 and a thin film mirror TMR. Thus, any further
detailed descriptions concerning the same elements will be
briefly described or omitted.

[0161] The organic light emitting display panel may
include a first base substrate 110, a buffer layer 115, a first
insulation layer 120, a first thin film transistor TFT1, a
second thin film transistor TFT2, a second insulation layer
130, a planarization layer 140, a first pixel electrode PE1, a
second pixel electrode PE2, a pixel defining layer 150, a first
light emitting structure 162, a second light emitting structure
164, an opposite electrode CE, a first mirror layer MR1, a
thin film mirror layer TMR and a second base substrate 210.
[0162] The first base substrate 110 may include a trans-
parent insulation substrate. The buffer layer 115 may be
disposed on the first base substrate 110. The first active
pattern ACT1 and the second active pattern ACT2 may be
disposed on the buffer layer 115. The first insulation layer
120 may be disposed on the first base substrate 110 on which
the first and second active patterns ACT1 and ACT2 are
disposed. A gate pattern may be disposed on the first
insulation layer 120. The gate pattern may include first and
second gate electrode GE1 and GE2 which respectively
overlap the first and second active pattern ACT1 and ACT2,
signal lines to transmit signals for driving the pixel such as
a gate line, and a first storage electrode. The second insu-
lation layer 130 may be disposed on the first insulation layer
120 on which the gate pattern is disposed. A data pattern may
be disposed on the second insulation layer 130. The data
pattern may include the first and second source electrodes
SE1 and SE1, the first and second drain electrodes DE1 and
DE2, a signal line to transmit driving signal for the pixel
such as a data line and a second storage electrode. The first
active pattern ACT1, the first gate electrode GE1, the first
drain electrode DE1 and the first source electrode SE1 may
be included in the first thin film transistor TFT1. The second
active pattern ACT2, the second gate electrode GE2, the
second drain electrode DE2 and the second source electrode
SE2 may be included in the second thin film transistor TFT?2.
The planarization layer 140 may be disposed on the second
insulation layer 130 in which the first and second thin film
transistors TFT1 and TFT2 are disposed.

[0163] The first pixel electrode PE1 may be disposed on
the planarization layer 140. The second pixel electrode PE2
may be disposed on the planarization layer 140. The pixel
defining layer 150 may be disposed on the planarization
layer 140 on which the first and second pixel electrodes PE1
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and PE2 are formed. The first light emitting structure 162
may be disposed on the first pixel electrode PE1 exposed by
the opening of the pixel defining layer 150. The second light
emitting structure 164 may be disposed on the second pixel
electrode PE2 exposed by the opening of the pixel defining
layer 150. The opposite electrode CE may be disposed on the
first and second light emitting structures 162 and 164 and the
pixel defining layer 150.

[0164] The second base substrate 210 may be disposed on
the opposite electrode CE. The second base substrate 210
may include a glass substrate, a quartz substrate, a trans-
parent resin substrate, etc. Examples of the transparent resin
substrate for the second base substrate 210 may include
polyimide-based resin, acryl-based resin, polyacrylate-
based resin, polycarbonate-based resin, polyether-based
resin, sulfonic acid containing resin, polyethyleneterephtha-
late-based resin, etc.

[0165] In example embodiments, a predetermined space
may be provided between the opposite electrode CE and the
second base substrate 120. This space may be filled with an
air or an inactive gas such as a nitrogen (N2) gas. In some
example embodiments, a protection layer (not illustrated)
may be additionally disposed between the opposite electrode
CE and the second base substrate 210. Here, the protection
layer may include a resin, for example, photoresist, acryl-
based resin, polyimide-based resin, polyamide-based resin,
siloxane-based resin, etc.

[0166] The first mirror layer MR1 may be disposed on the
second base substrate 210. The first mirror layer MR1 may
define openings corresponding to a first light emitting area
FEALI and a second emitting area EA2. The first mirror layer
MRI1 may include a material having high reflectivity such as
metal to reflect external light. For example, the first mirror
layer MR1 may include aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg), nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the first mirror layer MR1 may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the first
mirror layer MR1 may include ITO/Ag/ITO triple layers.

[0167] The thin mirror layer TMR may be disposed in the
second light emitting area EA1 on the second substrate 210.
The thin mirror layer TMR may include a material which is
the same as that of the first mirror layer MR1 or different
from that of the first mirror layer MR1. Thickness of the thin
mirror layer TMR may be smaller than thickness of the first
mirror layer MR1. The thin mirror layer TMR may partially
reflect and partially transmit external light in the second
light emitting area EA2. Thus, the thin mirror layer TMR
may be a transflective film. The thin mirror layer TMR may
include metal such as aluminum (Al), chrome (Cr), silver
(Ag), iron (Fe), platinum (Pt), mercury (Hg), nickel (Ni),
tungsten (W), vanadium (V), molybdenum (Mo) and etc. In
some example embodiment, the thin mirror layer TMR may
have multi layer structure having transparent conductive
metal oxide layer and metal layer. For example, the thin
mirror layer TMR may include ITO/Ag/ITO triple layers.

[0168] According to the example embodiments, the
organic light emitting display apparatus includes a first
mirror layer, first to third pixels and first to third auxiliary
pixels. Auxiliary scan signals which control on/off of the
first to third pixels may be applied to the first to third
auxiliary pixels.
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[0169] Forexample, in a first mode, the first to third pixels
of the organic light emitting display apparatus may emit
light. In a second mode, the first to third pixels and the first
to third auxiliary pixels of organic light emitting display
apparatus may emit light.

[0170] The organic light emitting display apparatus may
be driven by the first mode or the second mode as required.
For example, when external light is weaker than predeter-
mined reference, the organic light emitting display apparatus
may be driven by the first mode. When the external light is
stronger than the predetermined reference, the organic light
emitting display apparatus may be driven by the second
mode.

[0171] Accordingly, the organic light emitting display
apparatus may perform mirror function and display function.
The auxiliary pixel may be turn on/off according to strength
of the external light, so that display quality may be
improved.

[0172] In addition, the pixels and the auxiliary pixels may
emit light at the same time, so that current level of each of
organic light emitting elements may be reduced in consid-
eration of amount of light emitted. Thus, life of the organic
light emitting display apparatus may be improved.

[0173] FIGS. 12A to 12G are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 4.

[0174] Referring to FIG. 12A, a buffer layer 115 may be
formed on a first base substrate 110. The buffer layer 115
may be formed by a spin coating process, a chemical vapor
deposition (CVD) process, a plasma enhanced chemical
vapor deposition (PECVD) process, a high density plasma-
chemical vapor deposition (HDP-CVD) process, a printing
process, etc.

[0175] A first active pattern ACT1 and a second active
pattern ACT2 may be formed on the buffer layer 115.
[0176] A semiconductor layer (not illustrated) may be
formed on the buffer layer 115, and then a preliminary active
layer (not illustrated) may be formed on the buffer layer 115
by patterning the semiconductor layer. The crystallization
process may be performed to the preliminary active layer to
form the first and second active pattern ACT1 and ACT2 on
the buffer layer 115. Here, the semiconductor layer may be
formed by a CVD process, a PECVD process, a low pressure
chemical vapor deposition (LPCVD) process, a sputtering
process, a printing process, etc. When the semiconductor
layer includes amorphous silicon, the first and second active
patterns ACT1 and ACT2 may include polysilicon. The
crystallization process for forming the first and second
active patterns ACT1 and ACT2 may include a laser irra-
diation process, a thermal treatment process, a thermal
process utilizing a catalyst, etc. In some example embodi-
ments, a dehydrogenation process may be performed to the
semiconductor layer and/or the preliminary active layer after
forming the semiconductor layer and/or the preliminary
active layer on the buffer layer 115. The dehydrogenation
process may reduce the hydrogen concentration of the
semiconductor layer and/or the preliminary active layer, so
that the first and second active pattern ACT1 and ACT2 may
have improved electrical characteristics.

[0177] Referring to FIG. 12B, a first insulation layer 120
may be formed on the buffer layer 115 on which the first and
second active patterns ACT1 and ACT2 are formed.
[0178] The first insulation layer 120 may be formed by a
CVD process, a spin coating process, a PECVD process, a
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sputtering process, a vacuum evaporation process, an HDP-
CVD process, a printing process, etc.

[0179] A gate pattern including first and second gate
electrodes GE1 and GE2 may be formed on the first insu-
lation layer 120.

[0180] A first conductive layer (not shown) may be formed
on the first insulation layer 120, and then the first conductive
layer may be patterned by a photolithography process using
a mask. Hence, the gate pattern may be provided on the first
insulation layer 120.

[0181] Referring to FIG. 12C, a second insulation layer
130 may be formed on the first insulation layer 120 on which
the gate pattern is formed.

[0182] The second insulation layer 130 may be formed by
a CVD process, a spin coating process, a PECVD process,
a sputtering process, a vacuum evaporation process, an
HDP-CVD process, a printing process, etc.

[0183] A data pattern including a first source electrode
SE1, a first drain electrode DE1, a second source electrode
SE2 and a second drain electrode DE2 may be formed on the
second insulation layer 130.

[0184] Contact holes respectively exposing the first and
second active patterns ACT1 and ACT2 may be formed by
partially etching the second insulation layer 130 and the first
insulation layer 120. A second conductive layer (not shown)
may be formed on the second insulation layer 130 to fill the
contact holes, and then the second conductive layer may be
patterned by a photolithography process using an additional
mask. Hence, the data pattern may be provided.

[0185] Referring to FIG. 12D, a planarization layer 140
may be formed on the second insulation layer 130 on which
the data pattern is formed.

[0186] The planarization layer 140 may be formed by a
spin coating process, a printing process, a sputtering pro-
cess, a CVD process, an ALD process, a PECVD process, an
HDP-CVD process or a vacuum evaporation process in
accordance with ingredients included in the planarization
layer 140.

[0187] In example embodiments, when a surface of the
planarization layer 140 has an uneven surface, a planariza-
tion process may be performed to flatten the surface of the
planarization layer 140. For example, the planarization layer
140 may have a substantially flat surface by a chemical
mechanical polishing (CMP) process, an etch-back process,
etc.

[0188] A first pixel electrode PE1 and a second pixel
electrode PE2 may be formed on the planarization layer 140.
[0189] The planarization layer 140 may be partially
removed. When the planarization layer 140 is a photoresist
layer, the photoresist layer is exposed using a mask and the
planarization layer 140 on the first drain electrode DE1 and
the second drain electrode DE2 may be developed to form
contact holes exposing the first drain electrode DE1 and the
second drain electrode DE2. When the planarization layer
140 is not a photoresist layer, a photolithography process is
performed to form the first contact hole and the second
contact hole through the planarization layer 140 exposing
the first and second drain electrodes DE1 and DE2 of the
first and second thin film transistors TFT1 and TFT2.
[0190] In example embodiments, the first and second
contact holes may have a sidewall inclined by a predeter-
mined angle relative to the first base substrate 110. For
example, the first and second contact holes may have an
upper width substantially larger than a lower width thereof.
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[0191] The first pixel electrode PE1 may be formed on the
planarization layer 140 to be electrically connected to the
first drain electrode DE1 through the first contact hole. The
first pixel electrode PE1 may make contact to the first drain
electrode DE1 which is exposed by the first contact hole.
The first pixel electrode PE1 may be disposed corresponding
to a first light emitting area FAL.

[0192] The second pixel electrode PE2 may be formed on
the planarization layer 140 to be electrically connected to the
first drain electrode DE2 through the second contact hole.
The second pixel electrode PE2 may make contact to the
second drain electrode DE2 which is exposed by the second
contact hole. The second pixel electrode PE2 may be dis-
posed corresponding to a second light emitting area EA2

[0193] Forexample, a pixel electrode layer may be formed
on the planarization layer 140, and then the pixel electrode
layer may be patterned by a photolithography process using
an additional etching mask. Hence, the first pixel electrode
PE1 and the second pixel electrode PE2 may be provided.
The pixel electrode layer may be formed by a printing
process, a sputtering process, a CVD process, an atomic
layer deposition (ALD) process, a vacuum evaporation
process, a pulsed laser deposition (PLD) process, and etc

[0194] Referring to FIG. 12E, a pixel defining layer 150
may be formed on the planarization layer 140 on which the
first and second pixel electrodes PE1 and PE2. The pixel
defining layer 150 may be obtained by a spin coating
process, a spray process, a printing process, a CVD process,
etc. In some example embodiment, openings which partially
expose the first and second pixel electrodes PE1 and PE2
may be formed by partially removing the pixel defining
layer 150.

[0195] A first light emitting structure 162 and a second
light emitting structure 164 may be formed on the first and
second pixel electrodes PE1 and PE2, respectively.

[0196] The first light emitting structure 162 and the second
light emitting structure 164 may be formed by a laser
induced thermal imaging process, a printing process, etc.
The first light emitting structure 162 and the second light
emitting structure 164 may include the same material, so that
the first light emitting structure 162 and the second light
emitting structure 164 may emit light having the same color.

[0197] Referring to FIG. 12F. an opposite electrode CE
may be formed on the first light emitting structure 162, the
second light emitting structure 164 and the pixel defining
layer 150. The opposite electrode CE may be formed by a
printing process, a sputtering process, a CVD process, a
PLD process, a vacuum evaporation process, an ALD pro-
cess, etc. In some example embodiment, the opposite elec-
trode CE may have a single layer structure or a multi layer
structure including a metal layer, an alloy layer, metal nitride
layer, a conductive metal oxide layer and/or transparent
conductive layer.

[0198] Referring to FIG. 12G a first mirror layer MR1
which defines openings corresponding to first and second
light emitting arecas EA1 and EA2 may be formed on the
second base substrate 210. A metal layer may be formed on
the second base substrate 210, and then the metal layer may
be patterned by a photolithography process using an addi-
tional etching mask. Hence, the first mirror layer MR1 may
be obtained.

[0199] And then, the second base substrate 210 on which
the first mirror layer MR1 1s formed may be located facing
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the first base substrate. Thus, the organic light emitting
display apparatus may be manufactured.

[0200] FIG. 13 is a cross-sectional view illustrating a
method of manufacturing the organic light emitting display
panel of FIG. 5.

[0201] Referring to FIG. 13, a first mirror layer MR1
which defines openings corresponding to first and second
light emitting areas EA1 and EA2 may be formed on the
second base substrate 210. A metal layer may be formed on
the second base substrate 210, and then the metal layer may
be patterned by a photolithography process using an addi-
tional etching mask. Hence, the first mirror layer MR1 may
be obtained.

[0202] A second mirror layer MR2 may be formed on the
first mirror layer MR1. The second mirror layer MR2 may
cover the first mirror layer MR1 and entire portion of the
second substrate 210 where is exposed by the opening of the
first mirror layer MR1.

[0203] And then, the second base substrate 210 on which
the first mirror layer MR1 and the second mirror layer MR2
are formed may be located facing the first base substrate.
Thus, the organic light emitting display apparatus may be
manufactured.

[0204] FIGS. 14A and 14B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 6.

[0205] Referring to FIG. 14A, a first mirror layer MR1
which defines openings corresponding to first and second
light emitting arecas EA1 and EA2 may be formed on the
second substrate 210. A metal layer may be formed on the
second base substrate 210, and then the metal layer may be
patterned by a photolithography process using an additional
etching mask. Hence, the first mirror layer MR1 may be
obtained.

[0206] A preliminary thin film mirror layer TMR' may be
formed on the first mirror layer MR1.

[0207] A photoresist pattern PR may be formed on the
preliminary thin film mirror layer TMR'. The photoresist
pattern PR may overlap the second light emitting area EA2
but not overlap the first light emitting area EA1. A photo-
resist layer may be formed on the preliminary thin film
mirror layer TMR', and then the photoresist layer may be
exposed using a mask and developed. Hence, the photoresist
pattern PR may be formed.

[0208] Referring to FIG. 14B, using the photoresist pattern
PR, the preliminary thin film mirror layer TMR' may be
patterned into a thin film mirror layer TMR. For example,
the preliminary thin film mirror layer TMR' may be dry
etched using the photoresist pattern PR as an etch mask. The
photoresist pattern PR may be removed after dry etching.
Accordingly, the thin film mirror layer TMR may be formed
on the second base substrate 210 in the second light emitting
area EA2 and on a portion of the first mirror layer MR1.
[0209] And then, the second base substrate 210 on which
the first mirror layer MR1 and the thin mirror layer TMR are
formed may be located facing the first base substrate on
which an opposite electrode is formed (refers to FIG. 12F).
Thus, the organic light emitting display apparatus may be
manufactured.

[0210] FIGS. 15A and 15B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 7.

[0211] Referring to FIG. 15A, a first mirror layer MR1
which defines openings corresponding to first and second
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light emitting areas EA1 and EA2 may be formed on the
second substrate 210. A metal layer may be formed on the
second base substrate 210, and then the metal layer may be
patterned by a photolithography process using an additional
etching mask. Hence, the first mirror layer MR1 may be
obtained.

[0212] A second mirror layer MR2 may be formed on the
first mirror layer MR1 and the second substrate 210. The
second mirror layer MR2 may cover the first mirror layer
MR1 and entire portion of the second substrate 210 where is
exposed by the opening of the first mirror layer MR1.
[0213] A preliminary thin film mirror layer TMR' may be
formed on the second mirror layer MR2.

[0214] A photoresist pattern PR may be formed on the
preliminary thin film mirror layer TMR'. The photoresist
pattern PR may overlap the second light emitting area EA2
but not overlap the first light emitting area EA1. A photo-
resist layer may be formed on the preliminary thin film
mirror layer TMR', and then the photoresist layer may be
exposed using a mask and developed. Hence, the photoresist
pattern PR may be formed.

[0215] Referring to FIG. 15B, using the photoresist pattern
PR, the preliminary thin film mirror layer TMR' may be
patterned into a thin film mirror layer TMR. For example,
the preliminary thin film mirror layer TMR' may be dry
etched using the photoresist pattern PR as an etch mask. The
photoresist pattern PR may be removed after dry etching.
Accordingly, the thin film mirror layer TMR may be formed
on the second mirror layer MR2 in the second light emitting
area EA2.

[0216] And then, the second base substrate 210 on which
the first mirror layer MR1, the second mirror layer MR2 and
the thin mirror layer TMR are formed may be located facing
the first base substrate on which an opposite electrode is
formed (refers to FIG. 12F). Thus, the organic light emitting
display apparatus may be manufactured.

[0217] FIGS. 16A and 16B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 8.

[0218] Referring to FIG. 16A, a preliminary thin film
mirror layer TMR' may be formed on a second base substrate
210. A first preliminary mirror layer MR1' may be formed on
the preliminary thin film mirror layer TMR'.

[0219] A photoresist pattern PR which defines an opening
corresponding to a first light emitting area EA1, having a
second thickness d2 in a second light emitting area EA2 and
having a first thickness dl in other than the first light
emitting area EA1 and the second light emitting area EA2
may be formed on the first preliminary mirror layer MR1'.
The second thickness d2 is smaller than the first thickness
d1. A photoresist layer may be formed on the first prelimi-
nary mirror layer MR1', and then photoresist layer may be
partially removed by a photolithography process or an
etching process using an exposure mask such as a half tone
mask or a slit mask. Hence the photoresist pattern PR may
be obtained.

[0220] Referring to FIG. 16B, a first mirror layer MR1 and
a thin film mirror layer TMR may be formed by patterning
the first preliminary mirror layer MR1' and the preliminary
thin film mirror layer TMR' using the photoresist pattern PR.
For example, the first preliminary mirror layer MR1' and the
preliminary thin film mirror layer TMR' may be dry etched
using the photoresist pattern PR as an etch mask. The
photoresist pattern PR may be removed after dry etching.
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Accordingly, the first mirror layer MR1 which define open-
ings corresponding to the first light emitting area EA1 and
the second light emitting area EA2 and the thin film mirror
layer TMR which defines an opening corresponding to the
first light emitting area EA1 may be formed.

[0221] And then, the second base substrate 210 on which
the first mirror layer MR1, the second mirror layer MR2 and
the thin mirror layer TMR are formed may be located facing
the first base substrate on which an opposite electrode is
formed (refers to FIG. 12F). Thus, the organic light emitting
display apparatus may be manufactured.

[0222] FIG. 17 is a cross-sectional view illustrating a
method of manufacturing the organic light emitting display
panel of FIG. 9.

[0223] Referring to FIG. 17, a thin film mirror layer TMR
which defines an opening corresponding to a first light
emitting area EA1, a first mirror layer MR1 which define
openings corresponding to the first light emitting area EA1
and the second light emitting area EA2 may be formed on a
second base substrate 210. The second base substrate 210,
the thin mirror layer TMR and the first mirror layer MR1
may be substantially the same as those of FIGS. 16A and
16B.

[0224] A second mirror layer MR2 may be formed on the
second base substrate 210, the thin mirror layer TMR and the
first mirror layer MR1.

[0225] And then, the second base substrate 210 on which
the thin mirror layer TMR, the first mirror layer MR1 and the
second mirror layer MR2 are formed may be located facing
the first base substrate on which an opposite electrode is
formed (refers to FIG. 12F). Thus, the organic light emitting
display apparatus may be manufactured.

[0226] FIGS. 18A and 18B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 10.

[0227] Referring to FIG. 18A, a first preliminary mirror
layer MR1' may be formed on a second base substrate 210.
[0228] A photoresist pattern PR which defines an opening
corresponding to a first light emitting area EA1, having a
second thickness in a second light emitting area EA2 and
having a first thickness in other than the first light emitting
area EA1 and the second light emitting arca EA2 may be
formed on the first preliminary mirror layer MR1'. The
second thickness is smaller than the first thickness. A
photoresist layer may be formed on the first preliminary
mirror layer MR1', and then photoresist layer may be
partially removed by a photolithography process or an
etching process using an exposure mask such as a half tone
mask or a slit mask. Hence the photoresist pattern PR may
be obtained.

[0229] Referring to FIG. 18B, a first mirror layer MR1
may be formed by patterning the first preliminary mirror
layer MR1' using the photoresist pattern PR. For example,
the first preliminary mirror layer MR1' may be dry etched
using the photoresist pattern PR as an etch mask. Accord-
ingly, the first mirror layer MR1 which define openings
corresponding to the first light emitting area EA1 is formed.
The photoresist pattern PR may be partially removed using
a photoresist ashing process to remove the photoresist
pattern PR in the second light emitting area EA2. The first
preliminary mirror layer MR1' in the second light emitting
area EA2 is partially removed. Thus, the first mirror layer
MR1 has a first thickness t1 in the mirror area MA, and has
a second thickness 12 in the second light emitting area EA2
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may be formed. The second thickness t2 is smaller than the
first thickness t1. The photoresist pattern PR may be
removed after dry etching.

[0230] And then, the second base substrate 210 on which
the first mirror layer MR1 is formed may be located facing
the first base substrate on which an opposite electrode is
formed (refers to FIG. 12F). Thus, the organic light emitting
display apparatus may be manufactured.

[0231] FIGS. 19A and 19B are cross-sectional views illus-
trating a method of manufacturing the organic light emitting
display panel of FIG. 11.

[0232] Referring to FIG. 19A, a first mirror layer MR1
which defines openings corresponding to first and second
light emitting areas EA1 and EA2 may be formed on the
second substrate 210. A preliminary thin film mirror layer
TMR' may be formed on a second base substrate 210 on
which the first mirror layer MR1 is formed.

[0233] A photoresist pattern PR may be formed on the
preliminary thin film mirror layer TMR' in the second light
emitting area EA2. The photoresist pattern PR may be
formed in a groove which is formed by the opening of the
first mirror layer MR1 in the second light emitting area EA2.
A photoresist layer may be formed on the preliminary thin
film mirror layer TMR', and then the photoresist layer may
be exposed using a mask and developed. Hence, the pho-
toresist pattern PR may be formed.

[0234] Referring to FIG. 19B, a thin film mirror layer
TMR may be formed by patterning the preliminary thin film
mirror layer TMR' using the photoresist pattern PR. For
example, the preliminary thin film mirror layer TMR' may
be dry etched using the photoresist pattern PR as an etch
mask. The photoresist pattern PR may be removed after dry
etching. Accordingly, the thin film mirror layer TMR may be
formed in the opening of the first mirror layer MR1.
[0235] FIG. 20 is a plan view illustrating a unit pixel of an
organic light emitting display panel according to an exem-
plary embodiment of the inventive concept.

[0236] Referring to FIG. 20, the unit pixel of the organic
light emitting display panel may divided into a first light
emitting area EA1, a second light emitting area EA2, and a
mirror area MA. The unit pixel may include a first pixel EP1,
a second pixel EP2 and a third pixel EP3 in the first light
emitting area EAl. The unit pixel may also include an
auxiliary pixel W which is disposed in the second light
emitting area EA2. The unit pixel may include a first mirror
layer which is disposed at a boundary of the first to third
pixels EP1 to EP3 and the auxiliary pixel W, and in the
mirror area MA.

[0237] The first pixel EP1, the second pixel EP2, the third
pixel EP3 may emit light having different colors such as red
light, green light, and blue light, respectively.

[0238] The auxiliary pixel W may further emit light for
specific environment. For example, the auxiliary pixel W
may emit light to enhance brightness of the organic light
emitting display apparatus when external light is stronger
than predetermined reference. For example, the auxiliary
pixel W may emit white light.

[0239] The foregoing is illustrative of the inventive con-
cept and is not to be construed as limiting thereof. Although
a few exemplary embodiments of the inventive concept have
been described, those skilled in the art will readily appre-
ciate that many modifications are possible in the exemplary
embodiments without materially departing from the novel
teachings and advantages of the inventive concept. Accord-
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ingly, all such modifications are intended to be included
within the scope of the inventive concept as defined in the
claims. Therefore, it is to be understood that the foregoing
is illustrative of the inventive concept and is not to be
construed as limited to the specific exemplary embodiments
disclosed, and that modifications to the disclosed exemplary
embodiments, as well as other exemplary embodiments, are
intended to be included within the scope of the appended
claims. The inventive concept is defined by the following
claims, with equivalents of the claims to be included therein.

What is claimed is:

1. An organic light emitting display apparatus comprising:

a first base substrate including a first light emitting area,
a second light emitting area and a mirror area; and

a second base substrate facing the first base substrate and
having a first mirror layer disposed on the second base
substrate,

wherein the first light emitting area including;

a first thin film transistor electrically connected to a
scan line,

a first pixel electrode connected to the first thin film
transistor, and

a first light emitting structure disposed on the first pixel
electrode, and

wherein the second light emitting area including;
asecond thin film transistor electrically connected to an

auxiliary scan signal line,
a second pixel electrode connected to the second thin
film transistor, and

a second light emitting structure disposed on the second
pixel electrode.

2. The organic light emitting display apparatus of claim 1,
wherein the first mirror layer defines openings which over-
lap the first pixel electrode and the second pixel electrode.

3. The organic light emitting display apparatus of claim 2,
further comprising:

a thin film mirror layer overlapping the second pixel
electrode, the thin film mirror layer being a transflec-
tive film configured to partially reflect and partially
transmit light.

4. The organic light emitting display apparatus of claim 3,
wherein the thin film mirror layer partially overlaps the first
mirror layer.

5. The organic light emitting display apparatus of claim 3,
wherein the thin film mirror layer makes contact with the
second base substrate.

6. The organic light emitting display apparatus of claim 5,
wherein the thin film mirror layer is disposed between the
first mirror layer and the second base substrate.

7. The organic light emitting display apparatus of claim 3,
wherein thickness of the thin film mirror layer is smaller
than that of the first mirror layer.

8. The organic light emitting display apparatus of claim 2,
further comprising:

a second mirror layer which overlaps the first mirror layer

and the openings of the first mirror layer.

9. The organic light emitting display apparatus of claim 1,
wherein the first light emitting structure and the second light
emitting structure emit light having same color.

10. The organic light emitting display apparatus of claim
1, wherein the first thin film transistor is electrically con-
nected to a first switching element, the first switching
element being connected to the scan line,
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wherein the second thin film transistor is electrically
connected to a second switching element, the second
switching element being connected to the auxiliary
scan signal line, and

wherein the data line is electrically connected to the first
switching element and the second switching element.

11. The organic light emitting display apparatus of claim
10, wherein the auxiliary scan signal line selectively sup-
plies a gate on signal to the second switching element when
external light is stronger than a predetermined intensity.

12. The organic light emitting display apparatus of claim
11, wherein same data signal is applied to the first switching
element and the second switching element.

13. The organic light emitting display apparatus of claim
11,

the auxiliary scan signal line supplies a gate off signal to
the second switching element when external light is
weaker than a predetermined intensity.

14. The organic light emitting display apparatus of claim

1, wherein the first mirror layer has a first thickness and
defines an opening exposing the first pixel electrode, and
wherein the first mirror layer has a second thickness in an
area overlapping the second pixel electrode, the second
thickness being smaller than the first thickness.

15. The organic light emitting display apparatus of claim
14, wherein the first mirror layer having the first thickness
completely reflects external light and the first mirror layer
having the second thickness partially reflects and partially
transmits the external light.

16. An organic light emitting display apparatus compris-
ing:

a first pixel to which a first data signal is applied, the first

pixel being connected to a scan line;

a first auxiliary pixel to which the first data signal is
applied, the first auxiliary pixel being disposed adjacent
to the first pixel and connected to an auxiliary scan
signal line which supplies an auxiliary scan signal; and

a first mirror layer which defines an opening correspond-
ing to the first pixel,

wherein the auxiliary scan signal turns on a switch
connected to the first auxiliary pixel only when external
light is stronger than a predetermined intensity.

17. The organic light emitting display apparatus of claim
16, wherein, when the external light is weaker than the
predetermined intensity, the auxiliary scan signal turns off
the switch connected to the first auxiliary pixel.

18. The organic light emitting display apparatus of claim
17, wherein the first pixel and the first auxiliary pixel emit
light having a first color.

19. The organic light emitting display apparatus of claim
18, further comprising:

a second pixel to which a second data signal is applied;

and

a second auxiliary pixel to which the second data signal
is applied, the second auxiliary pixel being disposed
adjacent to the second pixel,

wherein the second pixel and the second auxiliary pixel
emit light having a second color which is different from
the first color and the first auxiliary pixel and the
second auxiliary pixel are turned on/off at the same
time.

20. An organic light emitting display apparatus having a

plurality of unit pixels, the unit pixel comprising:
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a first light emitting area, a second light emitting area and
a mirror area,

wherein, in a first driving mode in which external light is
weaker than a predetermined intensity, the first light
emitting area emits light to display an image, the mirror
area reflects external light, and the second light emit-
ting area does not emit light and, in a second driving
mode in which external light is stronger than the
predetermined intensity, the first light emitting area and
the second light emitting area emit light to display an
image, and the mirror area reflects external light.

® 0% % % %
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