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7) ABSTRACT

An OLED panel may include a substrate including a first
region and a second region disposed along a first direction.
A plurality of first pixels are disposed in the first region on
the substrate, the first pixels each having a first area, the first
pixels each comprising a first unit pixel, a second unit pixel
disposed along a second direction from the first unit pixel,
and a transmission portion disposed along the first direction
from the first unit pixel and the second unit pixel. A plurality
of second pixels are disposed in the second region on the
substrate, the second pixels each having a second area less
than the first area, the second pixels each comprising a third
unit pixel. The first unit pixel, the second unit pixel, and the
third unit pixel may have substantially the same shape as
each other.
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ORGANIC LIGHT EMITTING DISPLAY
PANEL

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority under 35 USC
§119 to Korean Patent Application No. 10-2016-0084179,
filed on Jul. 4, 2016 in the Korean Intellectual Property
Office (KIPO), the entire disclosure of which is incorporated
by reference herein.

BACKGROUND

1. Field

[0002] Exemplary embodiments relate to display panels.
More particularly, exemplary embodiments relate to organic
light emitting display (OLED) panels having a plurality of
resolutions.

2. Description of the Related Art

[0003] Recently, interests in a transparent display device
including a transparent display panel have been increasing.
Generally, the transparent display panel may include a
plurality of pixels, each of the pixels may include a light
emitting portion and a light transmittance portion.

[0004] An increase of the resolution of the display device
may be required for the implementation of the display
device with high quality image. To increase the resolution of
the display device while maintaining the same screen size,
the area of the pixel may decrease.

[0005] There is a tradeoff between a resolution and a light
transmittance of the transparent display device. Therefore, it
is hard to implement a high resolution and a high light
transmittance simultaneously.

SUMMARY

[0006] A feature of the inventive concept is to provide an
organic light emitting display (OLED) panel having a high
light transmittance as well as a high resolution.

[0007] Another feature of the inventive concept is to
provide an OLED panel in which manufacturing cost and
time of an organic light emitting layer are reduced.

[0008] An OLED panel according to exemplary embodi-
ments may include a substrate comprising a first region and
a second region disposed along a first direction. A plurality
of first pixels are disposed in the first region on the substrate,
the plurality of first pixels each having a first area, the
plurality of first pixels each comprising a first unit pixel, a
second unit pixel disposed along a second direction perpen-
dicular to the first direction from the first unit pixel, and a
transmission portion disposed along the first direction from
the first unit pixel and the second unit pixel. A plurality of
second pixels are disposed in the second region on the
substrate, the plurality of second pixels each having a second
area less than the first area, the plurality of second pixels
each comprising a third unit pixel. The first unit pixel, the
second unit pixel, and the third unit pixel may have sub-
stantially the same shape as each other.

[0009] In an exemplary embodiment, the first unit pixel
and the second unit pixel may share a pixel circuit.
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[0010] In an exemplary embodiment, each of the first unit
pixel, the second unit pixel, and the third unit pixel may
include a first sub-pixel, a second sub-pixel, and a third
sub-pixel.

[0011] Inan exemplary embodiment, the second sub-pixel
and the third sub-pixel may be disposed along the first
direction from the first sub-pixel, and may be arranged along
the second direction.

[0012] In an exemplary embodiment, the first sub-pixel,
the second sub-pixel, and the third sub-pixel may be a blue
sub-pixel, a red sub-pixel, and a green sub-pixel, respec-
tively.

[0013] In an exemplary embodiment, the first area may be
four times greater than the second area.

[0014] In an exemplary embodiment, an area of the trans-
mission portion may be substantially equal to a sum of an
area of the first unit pixel and an area of the second umt
pixel.

[0015] In another exemplary embodiment, an area of the
transmission portion may be greater than a sum of an area of
the first unit pixel and an area of the second unit pixel.
[0016] In an exemplary embodiment, the OLED panel
may further include a first signal line extending along the
first direction, the first signal line being connected to second
pixels in 2N-1 pixel columns among the plurality of second
pixels and configured to transmit a first driving signal; and
a second signal line extending along the first direction, the
second signal line being connected to second pixels in 2N
pixel columns among the plurality of second pixels and
configured to transmit a second driving signal, where N is an
integer.

[0017] In an exemplary embodiment, the first signal line
may be connected to the plurality of first pixels. The
plurality of first pixels may be configured to be driven based
on the first driving signal.

[0018] In another exemplary embodiment, the first signal
line and the second signal line may be connected to the
plurality of first pixels. The plurality of first pixels may be
configured to be driven based on the first driving signal and
the second driving signal.

[0019] In an exemplary embodiment, a shielding member
may be disposed in a first peripheral region surrounding the
first unit pixel, the second unit pixel, and the transmission
portion and in a second peripheral region surrounding the
third unit pixel.

[0020] Inan exemplary embodiment, a polarizing member
may be disposed in the second region.

[0021] An OLED device according to some exemplary
embodiments may include a substrate comprising a first
region and a second region disposed along a first direction.
A plurality of first pixels are disposed in the first region on
the substrate, the plurality of first pixels each having a first
area, the plurality of first pixels each comprising a first unit
pixel, a second unit pixel disposed along a second direction
perpendicular to the first direction from the first unit pixel,
and a transmission portion disposed along the first direction
from the first unit pixel and the second unit pixel. A plurality
of second pixels are disposed in the second region on the
substrate, the plurality of second pixels each having a second
area less than the first area, the plurality of second pixels
each comprising a third unit pixel. A pixel electrode is
disposed in each of the first unit pixel, the second unit pixel,
and the third unit pixel. A common electrode faces the pixel
electrode. An organic light emitting layer is disposed
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between the pixel electrode and the common electrode, the
organic light emitting layer disposed corresponding to each
of the first unit pixel, the second unit pixel, the third unit
pixel, and the transmission portion.

[0022] In an exemplary embodiment, each of the first unit
pixel, the second unit pixel, and the third unit pixel may
include a first sub-pixel, a second sub-pixel, and a third
sub-pixel. The pixel electrode may be disposed correspond-
ing to each of the first sub-pixel, the second sub-pixel, and
the third sub-pixel. The organic light emitting layer may be
disposed corresponding to each of the first sub-pixel, the
second sub-pixel, and the third sub-pixel.

[0023] In an exemplary embodiment, the second sub-pixel
and the third sub-pixel may be disposed along the first
direction from the first sub-pixel, and may be arranged along
the second direction. The organic light emitting layer dis-
posed corresponding to each of the first sub-pixel of the first
unit pixel and the first sub-pixel of the second unit pixel may
be integrally formed.

[0024] In an exemplary embodiment, the pixel electrode
disposed corresponding to each of the first sub-pixel of the
first unit pixel and the first sub-pixel of the second unit pixel
may be integrally formed.

[0025] In an exemplary embodiment, the organic light
emitting layer disposed corresponding to each of the first
unit pixel, the second unit pixel, the third unit pixel, and the
transmission portion may have substantially the same shape.
[0026] In an exemplary embodiment, the organic light
emitting layer disposed corresponding to each of the first
unit pixel, the second unit pixel, the third unit pixel, and the
transmission portion may be formed by using substantially
the same mask.

[0027] In an exemplary embodiment, the organic light
emitting layer may be configured to transmit light.

[0028] The OLED panel according to exemplary embodi-
ments may include the plurality of first pixels disposed in a
low resolution region, each of the first pixels including the
first unit pixel, the second unit pixel, and the transmission
portion and the plurality of second pixels disposed in a high
resolution region, each of the second pixels including the
third unit pixel. The OLED panel may function as a trans-
parent display panel in the low resolution region, and may
function as an opaque display panel in the high resolution
region. Further, the OLED panel according to exemplary
embodiments may include the organic light emitting layer
having substantially the same shape in the low resolution
region and the high resolution region, so that substantially
the same mask may be used to form the organic light
emitting layer, and manufacturing cost and time of the
OLED panel may be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] Illustrative, non-limiting example embodiments
will be more clearly understood from the following detailed
description taken in conjunction with the accompanying
drawings.

[0030] FIG. 1 is a plan view illustrating an OLED panel
according to exemplary embodiments.

[0031] FIG. 2 is a plan view illustrating an example of an
area X in FIG. 1.

[0032] FIG. 3 is a plan view illustrating a mask used to
form an organic light emitting layer in FIG. 2.

[0033] FIG. 4 is a cross-sectional view illustrating an
OLED panel cut along a line Y-Y' in FIG. 2.
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[0034] FIG. 5 is a plan view illustrating another example
of an area X in FIG. 1.

[0035] FIG. 6 is a plan view illustrating still another
example of an area X in FIG. 1.

[0036] FIG. 7 is a cross-sectional view illustrating an
OLED panel cut along a line V-V' in FIG. 6.

[0037] FIGS. 8 and 9 are plan views illustrating methods
of driving first pixels and second pixels according to exem-
plary embodiments.

[0038] FIG. 10 is a plan view illustrating still another
example of an area X in FIG. 1.

[0039] FIG. 11 is a cross-sectional view illustrating an
OLED panel cut along a line Z-Z' in FIG. 10.

[0040] FIG. 12 is a plan view illustrating still another
example of an area X in FIG. 1.

[0041] FIG. 13 is a plan view illustrating still another
example of an area X in FIG. 1.

[0042] FIG. 14 is a cross-sectional view illustrating an
OLED panel cut along a line W-W' in FIG. 13.

[0043] FIG. 15 is a perspective view illustrating a display
device including an OLED panel according to exemplary
embodiments.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0044] Hereinafter, an organic light emitting display
(OLED) panel in accordance with exemplary embodiments
will be explained in detail with reference to the accompa-
nying drawings.

[0045] FIG. 1 is a plan view illustrating an OLED panel 1
according to exemplary embodiments.

[0046] Referring to FIG. 1, the OLED panel 1 may include
a substrate 10, a plurality of first pixels 20, and a plurality
of second pixels 30. The first pixels 20 and the second pixels
30 may be disposed on the substrate 10.

[0047] The OLED panel 1 may be divided into a first
region I and a second region I1. For example, the first region
I may be a low resolution region, and the second region II
may be a high resolution region. The low resolution region
and the high resolution region may be differentiated by a size
of a pixel disposed in each of the low resolution region and
the high resolution region. In an exemplary embodiment, the
low resolution region may display less important informa-
tion, and the high resolution region may display relatively
more important information such as an important text and a
detailed image. Further, the first region I may be a trans-
parent region in which a user may observe an object dis-
posed on an opposite side through transmitted external light,
and the second region II may be an opaque region in which
the external light may be blocked. Here, the first region I and
the second region II may be disposed along a first direction.
In other words, the first region I and the second region II
may be adjacent along the first direction, and may extend
along a second direction which is substantially perpendicu-
lar to the first direction.

[0048] The first pixels 20 may be disposed in the first
region I. Each of the first pixels 20 may have a first area. The
second pixels 30 may be disposed in the second region 1I.
Each of the second pixels 30 may have a second area which
is less than the first area. In an exemplary embodiment, the
first area may be substantially four times greater than the
second area. For example, an area of one first pixel 20 may
be substantially the same as areas of four second pixels 30
as illustrated in FIG. 1.
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[0049] FIG. 2 is a plan view illustrating an example of an
area X in FIG. 1.

[0050] Referring to FIG. 2, the first pixel 20 may include
a first unit pixel 211, a second unit pixel 212, and a
transmission portion 220. The second pixel 30 may include
a third unit pixel 310.

[0051] Each of the first unit pixel 211 and the second unit
pixel 212 may emit light which may compose an image
displayed from the first region 1. The third unit pixel 310
may emit light which may compose an image displayed
from the second region I1. The transmission portion 220 may
transmit external light so that a user may observe an object
disposed on an opposite side in the first region 1. A first
peripheral region 230 which surrounds the first unit pixel
211, the second unit pixel 212, and the transmission portion
220 may be defined in the first region 1. A second peripheral
region 330 which surrounds the third unit pixel 310 may be
defined in the second region II.

[0052] The second unit pixel 212 may be disposed in the
second direction from the first unit pixel 211. The transmis-
sion portion 220 may be disposed in the first direction from
the first unit pixel 211 and the second unit pixel 212.
[0053] The first unit pixel 211, the second unit pixel 212,
and the third unit pixel 310 may have substantially the same
shape with each other. Therefore, the first unit pixel 211, the
second unit pixel 212, and the third unit pixel 310 may have
substantially the same area with each other. FIG. 2 illustrates
that each of the first unit pixel 211, the second unit pixel 212,
and the third unit pixel 310 has a rectangular shape. How-
ever, the embodiments are not limited thereto. Each of the
first unit pixel 211, the second unit pixel 212, and the third
unit pixel 310 may have polygonal shapes other than the
rectangular shape.

[0054] In an exemplary embodiment, an area of the trans-
mission region 220 may be substantially the same as a sum
of an area of the first unit pixel 211 and an area of the second
unit pixel 212. For example, a shape of the transmission
portion 220 may correspond to a shape which is a combi-
nation of the first unit pixel 211 and the second unit pixel 212
adjacent to each other in the second direction.

[0055] In an exemplary embodiment, each of the first unit
pixel 211, the second unit pixel 212, and the third unit pixel
310 may have a first sub-pixel 400B, a second sub-pixel
400R, and a third sub-pixel 400G. The first sub-pixel 400B,
the second sub-pixel 400R, and the third sub-pixel 400G
may emit lights having different colors from each other, and
the lights may be combined to display one color. For
example, the first sub-pixel 400B, the second sub-pixel
400R, and the third sub-pixel 400G may correspond to a
blue sub-pixel, a red sub-pixel, and a green sub-pixel,
respectively.

[0056] In an exemplary embodiment, the second sub-pixel
400R and the third sub-pixel 400G may be disposed in the
first direction from the first sub-pixel 400B, and the second
sub-pixel 400R and the third sub-pixel 400G may be adja-
cent to each other along the second direction. Each of the
first sub-pixel 400B, the second sub-pixel 400R, and the
third sub-pixel 400G may be defined by a pixel electrode
140 in FIG. 4. In other words, each of the sub-pixels 400B,
400R, and 400G may be defined by the pixel electrode 140
disposed on the substrate 10. The pixel electrode 140 will be
described below with reference to FIG. 4.

[0057] In an exemplary embodiment, the first unit pixel
211 and the second unit pixel 212 may display substantially
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the same color with each other. In an embodiment, the first
unit pixel 211 and the second unit pixel 212 may be
electrically connected to each other. In another embodiment,
the first unit pixel 211 and the second unit pixel 212 may
share a pixel circuit. For example, the first sub-pixel 400B,
the second sub-pixel 400R, and the third sub-pixel 400G
included in the first unit pixel 211 may emit lights having
luminances substantially the same as those of the first
sub-pixel 400B, the second sub-pixel 400R, and the third
sub-pixel 400G included in the second unit pixel 212,
respectively. Therefore, a light emitting area of'the first pixel
20 may be two times greater than a light emitting area of the
second pixel 30.

[0058] FIG. 3 is a plan view illustrating a mask used to
form an organic light emitting layer 150 in FIG. 2.

[0059] Referring to FIGS. 2 and 3, the organic light
emitting layer 150, represented by the shaded portions in
FIG. 2, may be formed in regions corresponding to the first
unit pixel 211, the second unit pixel 212, the third unit pixel
310, and the transmission portion 220. The organic light
emitting layer 150 may be formed on the pixel electrode
140. For example, the organic light emitting layer 150 may
be formed corresponding to the first sub-pixel 400B, the
second sub-pixel 400R, and the third sub-pixel 400G
included in each of the first unit pixel 211, the second umt
pixel 212, and the third unit pixel 310. Thus, an image may
be displayed by light emitted from the organic light emitting
layer 150. Further, the organic light emitting layer 150 may
be formed in the transmission portion 220. Here, a shape of
the organic light emitting layer 150 formed in the transmis-
sion portion 220 may be substantially the same as a shape of
the organic light emitting layer 150 formed in each of the
first unit pixel 211 and the second unit pixel 212.

[0060] In an exemplary embodiment, the organic light
emitting layer 150 formed in the first sub-pixel 400B of the
first unit pixel 211 and the first sub-pixel 400B of the second
unit pixel 212 may be integrally formed. For example, as
illustrated in FIG. 2, the organic light emitting layer 150 may
extend along the second direction, and may be formed
integrally for the first sub-pixel 400B of the first unit pixel
211 and the first sub-pixel 400B of the second unit pixel 212.
[0061] In an exemplary embodiment, the organic light
emitting layer 150 formed in the first and second unit pixels
211 and 212, the organic light emitting layer 150 formed in
the transmission portion 220, and the organic light emitting
layer 150 formed in the third unit pixel 310, which are
adjacent to each other in the second direction, may have
substantially the same shape with each other.

[0062] The organic light emitting layer 150 may be
formed by using a mask 700. For example, the mask 700
may be fine metal mask (FMM). The mask 700 may include
aopening portion 740. The opening portion 740 may include
a first opening portion 740B, a second opening portion
740R, and a third opening portion 740G. For example, a blue
organic light emitting material may be injected through the
first opening portion 740B, a red organic light emitting
material may be injected through the second opening portion
740R, and a green organic light emitting material may be
injected through the third opening portion 740G.

[0063] In an exemplary embodiment, one mask 700 may
be used to form the organic light emitting layer 150 in the
first region I and the second region 11. As illustrated in FIG.
3, the organic light emitting layer 150 may be formed in one
first pixel 20 in the first region I, or the organic light emitting
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layer 150 may be formed in four second pixels 30 in the
second region II when using four opening portions 740 of
the mask 700. Here, the organic light emitting layer 150 may
be formed in the transmission portion 220 as well as in the
first unit pixel 211 and the second unit pixel 212.

[0064] In an exemplary embodiment, as illustrated in FIG.
3, the first opening portions 740B which are adjacent to each
other in the second direction, may be integrally formed.
Therefore, as illustrated in FIG. 2, the organic light emitting
layer 150 which has a shape corresponding to a shape of the
opening portion 740 may be formed.

[0065] Inanexemplary embodiment, the first region I may
be a transparent region, and more than a certain level of light
transmittance and haze against external light may be
required in the transparent region. In a comparative
example, an organic light emitting layer may not be formed
in a transmission region, and external light may transmit
through the transmission region without passing through the
organic light emitting layer. Therefore, in the comparative
example, more than a certain level of light transmittance and
haze against external light may be accomplished. In the
exemplary embodiment, light transmittance and haze may
not be reduced dramatically as illustrated in Table 1 although
the organic light emitting layer 150 is formed in the trans-
mission portion 220. Therefore, proper level of light trans-
mittance and haze against external light may be accom-
plished, and the first region I may function as a transparent
region.

TABLE 1

relative light transmittance  relative haze

compatative example 100% 100%
exemplary embodiment 99.6% 95.8%

[0066] Although the first pixel 20 and the second pixel 30
disposed in the first region I and the second region II,
respectively, have different areas than each other, and the
first pixel 20 includes the transmission portion 220, one
mask 700 may be used to form the organic light emitting
layer 150. Therefore, manufacturing cost and time of the
OLED panel 1 may be reduced.

[0067] FIG. 4 is a cross-sectional view illustrating an
OLED panel cut along a line Y-Y' in FIG. 2.

[0068] Referring to FIG. 4, the OLED panel 1 may include
the substrate 10, a pixel circuit 110, an insulation structure
120, the pixel electrode 140, the organic light emitting layer
150, a common electrode 160, and an encapsulation sub-
strate 170.

[0069] The substrate 10 may include a transparent insu-
lation material such as polyimide-based resin. In this case,
the substrate 10 may not substantially reduce light transmit-
tance of the OLED panel 1, and may have relatively high
mechanical strength. In an exemplary embodiment, the
substrate 10 may include a flexible substrate including glass,
plastic, or the like and having flexible characteristic.
[0070] The pixel circuit 110 may be formed on the sub-
strate 10. The pixel circuit 110 may transmit a driving
current to the pixel electrode 140 based on a driving signal
so as to emit light from the organic light emitting layer 150.
The pixel circuit 110 may include a transistor and a capaci-
tor. For example, the pixel circuit 110 formed in the first
region I may be connected to the pixel electrode 140
corresponding to each sub-pixel 400B, 400R, and 400G
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included in the first unit pixel 211 and the pixel electrode
140 corresponding to each sub-pixel 400B, 400R, and 400G
included in the second unit pixel 212 as illustrated in FIG.
4. In this case, the pixel electrode 140 corresponding to each
sub-pixel 400B, 400R, and 400G included in the first unit
pixel 211 and the pixel electrode 140 corresponding to each
sub-pixel 400B, 400R, and 400G included in the second unit
pixel 212 may receive substantially the same driving current
from the pixel circuit 110. In other words, each sub-pixel
400B, 400R, and 400G included in the first unit pixel 211
and each sub-pixel 400B, 400R, and 400G included in the
second unit pixel 212 may share the pixel circuit 110.
Moreover, the pixel circuit 110 formed in the second region
1T may be connected to the pixel electrode 140 correspond-
ing to each sub-pixel 400B, 400R, and 400G included in the
third unit pixel 310.

[0071] The insulation structure 120 may be formed on the
substrate 10 to cover the pixel circuit 110. For example, the
insulation structure 120 may be formed of an inorganic
material such as silicon oxide, silicon nitride, silicon oxyni-
tride, aluminum oxide, aluminum nitride, titanjum oxide,
and/or titanium nitride, or an organic material such as
polyimide, polyester, and/or acryl. For example, the insula-
tion structure 120 may include a plurality of insulation
layers.

[0072] The pixel electrode 140 may be formed on the
insulation structure 120. As described above, the pixel
electrode 140 may be independently formed corresponding
to each of the first to third sub-pixels 400B, 400R, and 400G.
[0073] A pixel defining layer 130 may be formed on the
insulation structure 120. The pixel defining layer 130 may
cover an edge portion of the pixel electrode 140. In an
embodiment, the pixel defining layer 130 may be formed in
the transmission portion 220. In another embodiment, the
pixel defining layer 130 in the transmission portion 220 may
be removed to improve light transmittance in the transmis-
sion portion 220 as illustrated in FIG. 4.

[0074] The organic light emitting layer 150 may be
formed on the pixel electrode 140. The organic light emitting
layer 150 may be formed corresponding to each of the first
unit pixel 211, the second unit pixel 212, the third unit pixel
310, and the transmission portion 220. In an exemplary
embodiment, the organic light emitting layer 150 may be
formed per each of the first to third sub-pixels 400B, 400R,
and 400G. In another exemplary embodiment, the organic
light emitting layer 150 may be integrally formed in the first
sub-pixels 400B adjacent to each other.

[0075] As described above with reference to FIG. 3, the
organic light emitting layer 150 may be formed by using one
mask. Therefore, the organic light emitting layer 150 may be
formed in the transmission portion 220.

[0076] The organic light emitting layer 150 may transmit
light. For example, the organic light emitting layer 150 may
transmit external light incident onto the OLED panel 1.
Therefore, a user may recognize an object disposed at an
opposite side with respect to the OLED panel 1 through
external light passing through the transmission portion 220
although the organic light emitting layer 150 is formed in the
transmission portion 220.

[0077] The common electrode 160 may be formed on the
organic light emitting layer 150 and the pixel defining layer
130. The common electrode 160 may face the pixel elec-
trode 140 with respect to the organic light emitting layer
150. For example, the common electrode 160 may be
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commonly formed in the first unit pixel 211, the second unit
pixel 212, the third unit pixel 310, and the transmission
portion 220.

[0078] Although it is not illustrated in FIG. 4, a hole
injection layer (HIL), a hole transport layer (HTL), etc. may
be additionally formed between the pixel electrode 140 and
the organic light emitting layer 150, and an electron trans-
port layer (ETL), an electron injection layer (EIL), etc. may
be additionally formed between the organic light emitting
layer 150 and the common electrode 160. For example, the
HIL, the HTL, the ETL, and the EIL may be commonly
formed in the first unit pixel 211, the second unit pixel 212,
the third unit pixel 310, and the transmission portion 220.
[0079] The encapsulation substrate 170 may be formed
over the common electrode 160 to face the substrate 10. The
encapsulation substrate 170 may include a transparent insu-
lation material such as polyimide-based resin. In this case,
the encapsulation substrate 170 may not substantially reduce
light transmittance of the OLED panel 1, and may have
relatively high mechanical strength. In an exemplary
embodiment, the encapsulation substrate 170 may include a
flexible substrate including glass, plastic, or the like and
having flexible characteristic.

[0080] FIG. 5 is a plan view illustrating another example
of an area X in FIG. 1.

[0081] Referring to FIGS. 1 and 5, an OLED panel 1 may
include a plurality of first pixels 20 disposed in a first region
I and a plurality of second pixels 30 disposed in a second
region II. Each of the first pixels 20 may include a first unit
pixel 211, a second unit pixel 212, and a transmission
portion 220. Each of the second pixels 30 may include a
third unit pixel 310.

[0082] The OLED panel 1 illustrated in FIG. 5 may have
elements and/or constructions substantially the same as or
similar to the OLED panel 1 illustrated in FIG. 2 except for
the areas of the first unit pixel 211, the second unit pixel 212,
the third unit pixel 310, and the transmission portion 220.
Therefore, detailed descriptions of the repeated elements
and/or constructions are omitted, and like reference numer-
als are used to designate like elements.

[0083] The first unit pixel 211, the second unit pixel 212,
and the third unit pixel 310 may have substantially the same
shape with each other, and may have substantially the same
area with each other.

[0084] In another exemplary embodiment, the area of the
transmission portion 220 may be greater than the sum of an
area of the first unit pixel 211 and an area of the second unit
pixel 212. Here, an area of the first pixel 20 illustrated in
FIG. 5 is substantially the same as the area of the first pixel
20 illustrated in FIG. 2. Thus, the area of the first unit pixel
211 and the area of the second unit pixel 212 may relatively
decrease, and the area of the transmission portion 220 may
relatively increase. Therefore, the light transmittance in the
first region I may be improved. Further, an area of the third
unit pixel 310 illustrated in FIG. 5 may decrease in com-
parison with the area of the third unit pixel 310 illustrated in
FIG. 2.

[0085] Comparing the OLED panel 1 according to another
exemplary embodiment illustrated in FIG. 5 with the OLED
panel 1 according to an exemplary embodiment illustrated in
FIG. 2, the areas of the first unit pixel 211, the second unit
pixel 212, and the third unit pixel 310 may decrease.
Therefore, light emitting areas in the first region I and the
second region Il may decrease, however, light transmittance
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in the first region I may increase since the area of the
transmission portion 220 increases.

[0086] FIG. 6 is a plan view illustrating still another
example of an area X in FIG. 1. FIG. 7 is a cross-sectional
view illustrating an OLED panel cut along a line V-V' in
FIG. 6.

[0087] Referring to FIGS. 1, 6, and 7, an OLED panel 1
may include a plurality of first pixels 20 disposed in a first
region I and a plurality of second pixels 30 disposed in a
second region 1. Each of the first pixels 20 may include a
first unit pixel 211, a second unit pixel 212, and a transmis-
sion portion 220. Each of the second pixels 30 may include
a third unit pixel 310.

[0088] The OLED panel 1illustrated in FIGS. 6 and 7 may
have elements and/or constructions substantially the same as
or similar to the OLED panel 1 illustrated in FIG. 2 except
for the structures of the first sub-pixel 400B of the first unit
pixel 211 and the first sub-pixel 400B of the second unit
pixel 212. Therefore, detailed descriptions of the repeated
elements and/or constructions are omitted, and like refer-
ence numerals are used to designate like elements.

[0089] The first unit pixel 211, the second unit pixel 212,
and the third unit pixel 310 may have substantially the same
shape with each other, and may have substantially the same
area with each other.

[0090] Each of the first unit pixel 211, the second unit
pixel 212, and the third unit pixel 310 may have a first
sub-pixel 400B, a second sub-pixel 400R, and a third
sub-pixel 400G. The first sub-pixel 400B, the second sub-
pixel 400R, and the third sub-pixel 400G may emit lights
having different colors from each other, and the lights may
be combined to display one color.

[0091] In an exemplary embodiment, the pixel electrode
140 disposed corresponding to the first sub-pixel 400B of
the first unit pixel 211 and the pixel electrode 140 disposed
corresponding to the first sub-pixel 400B of the second unit
pixel 212 may be integrally formed. For example, the pixel
electrode 140 may extend along the second direction, and
may be disposed commonly in the first sub-pixel 400B of the
first unit pixel 211 and the first sub-pixel 400B of the second
unit pixel 212 on the substrate 10. Further, the organic light
emitting layer 150 may be formed corresponding to the pixel
electrode 140. Therefore, an aperture ratio of the first
sub-pixel 400B included in the first pixel 20 illustrated in
FIG. 6 may increase in comparison with the first pixel 20
illustrated in FIG. 2.

[0092] In an embodiment, the first sub-pixel 400B, the
second sub-pixel 400R, and the third sub-pixel 400G may
correspond to a blue sub-pixel, a red sub-pixel, and a green
sub-pixel, respectively. Generally, light efficiency of a blue
organic light emitting material may be less than those of a
red organic light emitting material or a green organic light
emitting material. Thus, the lifespan of the blue organic light
emitting material may be relatively short. When an aperture
ratio of the first sub-pixel 400B which emits blue light
increases, the first sub-pixel 400B may be driven with a
relatively lower luminance, so that the lifespan of the first
sub-pixel 400B may increase.

[0093] The shape and the area of the first sub-pixel 400B
disposed in the first region I and the shape and the area of
the first sub-pixel 400B disposed in the second region II may
be different from each other. For example, the first sub-pixel
400B may extend along the second direction, and commonly
formed for the first unit pixel 211 and the second unit pixel
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212 in the first region I, However, the first sub-pixel 400B
may be independently formed per the third unit pixel 310 in
the second region II.

[0094] FIGS. 8 and 9 are plan views illustrating methods
of driving first pixels 20 and second pixels 30 according to
exemplary embodiments.

[0095] Referring to FIGS. 1, 8, and 9, an OLED panel 1
may include the plurality of first pixels 20 disposed in a first
region I and the plurality of second pixels 30 disposed in a
second region II. Each of the first pixels 20 may include a
first unit pixel 211, a second unit pixel 212, and a transmis-
sion portion 220. Each of the second pixels 30 may include
a third unit pixel 310.

[0096] The OLED panel 1 illustrated in FIGS. 8 and 9 may
have elements and/or constructions substantially the same as
or similar to the OLED panel 1 illustrated in FIG. 6 except
for the addition of first signal lines 41 and second signal
lines 42. Therefore, detailed descriptions of the repeated
elements and/or constructions are omitted, and like refer-
ence numerals are used to designate like elements.

[0097] The OLED panel 1 may further include the first
signal lines 41 and the second signal lines 42 which extend
along the first direction. The first signal lines 41 may be
connected to the second pixels 30 in 2N-1 pixel columns
among the plurality of second pixels 30 to transmit a first
driving signal S1. The second signal lines 42 may be
connected to second pixels 30 in 2N pixel columns among
the plurality of second pixels 30 to transmit a second driving
signal S2. Here, N may be an integer. In other words, the first
signal lines 41 may be connected to the second pixels 30 in
odd pixel columns, and the second signal lines 42 may be
connected to the second pixels 30 in even pixel columns.
[0098] Each of the second pixels 30 may be connected to
the first signal line 41 or the second signal line 42, and may
driven based on the first driving signal S1 or the second
driving signal S2. For example, each of the first signal line
41 and the second signal line 42 may correspond to a data
line, and each of the first driving signal S1 and the second
driving signal S2 may correspond to a data signal.

[0099] As illustrated in FIG. 8, in an exemplary embodi-
ment, each of the first pixels 20 may be connected to the first
signal line 41, and may be driven based on the first driving
signal S1. Here, the first signal lines 41 may transmit the first
driving signal S1 to the second pixels 30 in the (2N-1) pixel
columns among the plurality of second pixels 30 and to the
first pixels 20. Further, the second signal lines 42 may
transmit the second driving signal S2 to the second pixels 30
in the (2N) pixel columns among the plurality of second
pixels 30. Therefore, the first pixels 20 may be connected to
the first signal line 41, and may not be connected to the
second signal line 42. Further, the first pixels 20 may be
driven based on only the first driving signal S1.

[0100] As illustrated in FIG. 9, in another exemplary
embodiment, each of the first pixels 20 may be connected to
the first signal line 41 and the second signal line 42, and may
be driven based on the first driving signal S1 and the second
driving signal S2. Here, the first signal lines 41 may transmit
the first driving signal S1 to the second pixels 30 in the 2N-1
pixel columns among the plurality of second pixels 30 and
to the first pixels 20. Further, the second signal lines 42 may
transmit the second driving signal S2 to the second pixels 30
in the 2N pixel columns among the plurality of second pixels
30 and to the first pixels 20. Therefore, the first pixels 20
may be connected to the second signal lines 42 as well as the
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first signal line 41. Further, the first pixels 20 may be driven
based on a combination of the first driving signal S1 and the
second driving signal S2.

[0101] FIG. 10 is a plan view illustrating still another
example of an area X in FIG. 1. FIG. 11 is a cross-sectional
view illustrating an OLED panel 1 cut along a line Z-7' in
FIG. 10.

[0102] Referring to FIGS. 10 and 11, a first peripheral
region 230 surrounding the first unit pixel 211, the second
unit pixel 212, and the transmission portion 220 may be
defined in the first region I, and a second peripheral region
330 surrounding the third unit pixel 310 may be defined in
the second region II.

[0103] The OLED panel 1 illustrated in FIGS. 10 and 11
may have elements and/or constructions substantially the
same as or similar to the OLED panel 1 illustrated in FIGS.
2 and 4 except for the addition of a light shielding member
50 and a color filter 55. Therefore, detailed descriptions of
the repeated elements and/or constructions are omitted, and
like reference numerals are used to designate like elements.

[0104] In an exemplary embodiment, the light shielding
member 50, a shaded portion in FIG. 10, may be formed
over the common electrode 160 in the first peripheral region
230 and the second peripheral region 330. In an embodi-
ment, the light shielding member 50 may be formed on one
surface of the encapsulation substrate 170 which faces the
substrate 10. For example, the light shielding member 50
may overlap the pixel defining layer 130. The light shielding
member 50 may block external light incident onto the first
region I and the second region II of the OLED panel 1.

[0105] The color filter 55 may be formed on the encap-
sulation substrate 170 to correspond to the pixel electrode
140 formed in each of the first unit pixel 211, the second unit
pixel 212, and the third unit pixel 310. For example, the
color filter 55 may correspond to each of the first to third
sub-pixels 400B, 400R, and 400G. Light emitted from the
organic light emitting layer 150 may travel to a front surface
of the OLED panel 1 through the color filter 55.

[0106] The light shielding member 50 may be disposed in
the first peripheral region 230 and the second peripheral
region 330, so that contrast of an image displayed in the first
region I and the second region II of the OLED panel 1 may
be improved.

[0107] FIG. 12 is a plan view illustrating still another
example of an area X in FIG. 1.

[0108] The OLED panel 1 illustrated in FIG. 12 may have
elements and/or constructions substantially the same as or
similar to the OLED panel 1 illustrated in FIGS. 10 and 11
except for the structure of the light shielding member 50.
Therefore, detailed descriptions of the repeated elements
and/or constructions are omitted, and like reference numet-
als are used to designate like elements.

[0109] Referring to FIG. 12, the light shielding member 50
may be formed over the common electrode 160 in the second
peripheral region 330. The light shielding member 50 illus-
trated in FIG. 12 may not be formed in the first peripheral
region 230, and may be formed only in the second peripheral
region 330 different from the light shielding member 50
illustrated in FIG. 10. The light shielding member 50 may
block external light incident onto the second region II of the
OLED panel 1. Therefore, contrast of an image displayed in
the second region II of the OLED panel 1 may be improved.
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[0110] FIG. 13 is a plan view illustrating still another
example of an area X in FIG. 1. FIG. 14 is a cross-sectional
view illustrating an OLED panel 1 cut along a line W-W' in
FIG. 13.

[0111] Referring to FIGS. 13 and 14, the OLED panel 1
may include the first region I including the plurality of first
pixels 20 and the second region 1I including a plurality of
second pixels 30. For example, the first region I may be a
low resolution region, and the second region II may be a
high resolution region. Further, the first region 1 may be a
transparent region in which a user may observe an object
disposed on an opposite side through transmitted external
light, and the second region II may be an opaque region in
which the external light may be blocked.

[0112] The OLED panel 1 illustrated in FIGS. 13 and 14
may have elements and/or constructions substantially the
same as or similar to the OLED panel 1 illustrated in FIGS.
2 and 4 except for the addition of a polarizing member 60.
Therefore, detailed descriptions of the repeated elements
and/or constructions are omitted, and like reference numer-
als are used to designate like elements. For convenience of
the illustration, the illustration of the organic light emitting
layer 150 may be omitted in FIG. 13.

[0113] In an exemplary embodiment, the polarizing mem-
ber 60 may be formed over the common electrode 160 in the
second region II. In an embodiment, the polarizing member
60 may be formed on a surface opposite to one surface of the
encapsulation substrate 170 which faces the substrate 10.
For example, the polarizing member 60 may overlap an
entirety of the second region II. The polarizing member 60
may prevent the reflection of external light at a front surface
of the OLED panel 1.

[0114] In an embodiment, the polarizing member 60 may
be formed in the second region II, and may not be formed
in the first region 1. The transmission portion 220 disposed
in the first region I may transmit external light. Therefore, if
the polarizing member 60 was formed in the first region I,
a user may not correctly recognize an object disposed on an
opposite side if external light incident onto a bottom surface
of the OLED panel 1 passes through the polarizing member
60 through the transmission portion 220. Thus, the polariz-
ing member 60 may not be formed in the first region I
thereby preventing a reduction of light transmittance of the
external light in the first region I.

[0115] The polarizing member 60 may be disposed in the
second region I, so that the reflection of the external light
may decrease in the second region I1 of the OLED panel 1,
and the visibility of the OLED panel 1 may be improved.
[0116] FIG. 15 is a perspective view illustrating a display
device 1000 including an OLED panel according to exem-
plary embodiments.

[0117] Referring to FIG. 15, the display device 1000 may
include a third region III and a fourth region IV. The third
region III may be a transparent region through which
external light may pass, and the fourth region IV may be a
opaque region through which external light may not pass.
The display device 1000 may be a flexible display device
which may be folded or bended. For example, the display
device 1000 may be folded or bended at a boundary between
the third region III and the fourth region IV.

[0118] The display device 1000 may include the OLED
panel 1 described with reference to FIGS. 1, 2, 4, etc. For
example, the substrate 10 and the encapsulation substrate
170 of the OLED panel 1 may include a flexible substrate.
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The third region III and the fourth region IV may correspond
to the first region I and the second region II of the OLED
panel 1, respectively.

[0119] When the display device 1000 is unfolded, a user
may watch an object disposed on an opposite side as well as
an image displayed from the display device 1000 through
the third region III, and may watch an image with a high
resolution through the fourth region IV. Further, when the
display device 1000 is folded to overlap the third region III
with the fourth region IV, a user may watch an image with
a high resolution displayed from the fourth region IV
through the transparent third region II1.

[0120] The OLED panel according to exemplary embodi-
ments may be applied to a display device included in a
computer, a notebook, a mobile phone, a smartphone, a
smart pad, a PMP, a PDA, an MP3 player, or the like.
[0121] Although the OLED panel according to the exem-
plary embodiments has been described with reference to the
drawings, the illustrated embodiments are an example, and
may be modified and changed by a person having ordinary
knowledge in the relevant technical field without departing
from the technical spirit of the inventive concept described
in the following claims.

What is claimed is:

1. An organic light emitting display (OLED) panel, com-
prising:

a substrate comprising a first region and a second region

disposed along a first direction;

a plurality of first pixels disposed in the first region on the
substrate, the plurality of first pixels each having a first
area, the plurality of first pixels each comprising a first
unit pixel, a second unit pixel disposed along a second
direction perpendicular to the first direction from the
first unit pixel, and a transmission portion disposed
along the first direction from the first unit pixel and the
second unit pixel; and

a plurality of second pixels disposed in the second region
on the substrate, the plurality of second pixels each
having a second area less than the first area, the
plurality of second pixels each comprising a third unit
pixel,

wherein the first unit pixel, the second unit pixel, and the
third unit pixel have a same shape as each other.

2. The OLED panel of claim 1, wherein the first unit pixel

and the second unit pixel share a pixel circuit.

3. The OLED panel of claim 1, wherein each of the first
unit pixel, the second unit pixel, and the third unit pixel
comprises a first sub-pixel, a second sub-pixel, and a third
sub-pixel.

4. The OLED panel of claim 3, wherein the second
sub-pixel and the third sub-pixel are disposed along the first
direction from the first sub-pixel and arranged along the
second direction.

5. The OLED panel of claim 4, wherein the first sub-pixel,
the second sub-pixel, and the third sub-pixel are a blue
sub-pixel, a red sub-pixel, and a green sub-pixel, respec-
tively.

6. The OLED panel of claim 1, wherein the first area is
four times greater than the second area.

7. The OLED panel of claim 6, wherein an area of the
transmission portion is equal to a sum of an area of the first
unit pixel and an area of the second unit pixel.
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8. The OLED panel of claim 6, wherein an area of the
transmission portion is greater than a sum of an area of the
first unit pixel and an area of the second unit pixel.

9. The OLED panel of claim 1, further comprising:

a first signal line extending along the first direction, the
first signal line being connected to second pixels in
2N-1 pixel columns among the plurality of second
pixels and configured to transmit a first driving signal;
and

a second signal line extending along the first direction, the
second signal line being connected to second pixels in
2N pixel columns among the plurality of second pixels
and configured to transmit a second driving signal,
where N is an integer.

10. The OLED panel of claim 9, wherein the first signal

line is connected to the plurality of first pixels,

wherein the plurality of first pixels are configured to be
driven based on the first driving signal.

11. The OLED panel of claim 9, wherein the first signal
line and the second signal line are connected to the plurality
of first pixels,

wherein the plurality of first pixels are configured to be
driven based on the first driving signal and the second
driving signal.

12. The OLED panel of claim 1, wherein a shielding
member is disposed in a first peripheral region surrounding
the first unit pixel, the second unit pixel, and the transmis-
sion portion and in a second peripheral region surrounding
the third unit pixel.

13. The OLED panel of claim 1, wherein a polarizing
member is disposed in the second region.

14. An organic light emitting display (OLED) panel,
comprising:

a substrate comprising a first region and a second region

disposed along a first direction;

a plurality of first pixels disposed in the first region on the
substrate, the plurality of first pixels each having a first
area, the plurality of first pixels each comprising a first
unit pixel, a second unit pixel disposed along a second
direction perpendicular to the first direction from the
first unit pixel, and a transmission portion disposed
along the first direction from the first unit pixel and the
second unit pixel;

a plurality of second pixels disposed in the second region
on the substrate, the plurality of second pixels each
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having a second area less than the first area, the
plurality of second pixels each comprising a third unit
pixel;

a pixel electrode disposed in each of the first unit pixel,

the second unit pixel, and the third unit pixel,

a common electrode facing the pixel electrode; and

an organic light emitting layer disposed between the pixel

electrode and the common electrode, the organic light
emitting layer disposed corresponding to each of the
first unit pixel, the second unit pixel, the third umt
pixel, and the transmission portion.

15. The OLED panel of claim 14, wherein each of the first
unit pixel, the second unit pixel, and the third unit pixel
comprises a first sub-pixel, a second sub-pixel, and a third
sub-pixel,

wherein the pixel electrode is disposed corresponding to

each of the first sub-pixel, the second sub-pixel, and the
third sub-pixel,

wherein the organic light emitting layer is disposed cor-

responding to each of the first sub-pixel, the second
sub-pixel, and the third sub-pixel.

16. The OLED panel of claim 15, wherein the second
sub-pixel and the third sub-pixel are disposed along the first
direction from the first sub-pixel and arranged along the
second direction,

wherein the organic light emitting layer disposed corre-

sponding to each of the first sub-pixel of the first unit
pixel and the first sub-pixel of the second unit pixel is
integrally formed.

17. The OLED panel of claim 16, wherein the pixel
electrode disposed corresponding to each of the first sub-
pixel of the first unit pixel and the first sub-pixel of the
second unit pixel is integrally formed.

18. The OLED panel of claim 14, wherein the organic
light emitting layer disposed corresponding to each of the
first unit pixel, the second unit pixel, the third unit pixel, and
the transmission portion has a same shape.

19. The OLED panel of claim 18, wherein the organic
light emitting layer disposed corresponding to each of the
first unit pixel, the second unit pixel, the third unit pixel, and
the transmission portion is formed by using a same mask.

20. The OLED panel of claim 14, wherein the organic
light emitting layer is configured to transmit light.
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