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ORGANIC LIGHT EMITTING DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from and the benefit
under 35 U.S.C. §119(a) of Korean Patent Application No.
10-2014-0089158, filed on Jul. 15, 2014, the entire disclosure
of which is incorporated by reference herein for all purposes.

BACKGROUND

[0002] 1.Field

[0003] The following disclosure relates to an organic light
emitting display.

[0004] 2. Discussion of the Background

[0005] An organic light emitting display device (OLED) is
adisplay device that can display information, such as images,
characters, and the like by using light generated through
coupling of holes and electrons, which may be provided from
an anode electrode and a cathode electrode, respectively, on
an organic layer positioned between the anode electrode and
the cathode electrode.

[0006] As a plurality of pixels (including the anode elec-
trode, the cathode electrode, and the organic layer) included
in the organic light emitting display device emits light, emis-
sion efficiency (cd/A) decreases and resistance increases.
That is, as the plurality of pixels emits light, deterioration
progresses. In particular, when images having a fixed pattern
are repeatedly displayed in a specific display area of the
organic light emitting display device, a plurality of pixels
positioned in the specific display area has a higher deteriora-
tion progress speed than a plurality of pixels positioned in the
other display area.

[0007] Since luminance of the plurality of pixels positioned
in the specific display area, which rapidly deteriorates, is
relatively lower than that of the plurality of pixels positioned
in the other display area, the specific display area is viewed as
a luminance speck.

SUMMARY

[0008] Exemplary embodiments of the present invention
provide an organic light emitting display configured to cot-
rect deterioration of a plurality of active pixels positioned in
a display area based on a deterioration state of a plurality of
dummy pixels positioned in a non-display area.

[0009] Additional features of the invention will be set forth
in the description which follows, and in part will be apparent
from the description, or may be learned by practice of the
invention.

[0010] Exemplary embodiments of the present invention
provide an organic light emitting display. The organic light
emitting display includes a first substrate including a display
area and a non-display area; a plurality of dummy pixels
positioned on at least a part of the non-display area of the first
substrate; a light guide plate positioned on the plurality of
dummy pixels; and a light sensor positioned at one side of the
light guide plate.

[0011] Exemplary embodiments of the present invention
provide an organic light emitting display. The organic light
emitting display includes a first substrate including a display
area and a non-display area; a plurality of dummy pixels
positioned on at least a part of the non-display area of the first
substrate; a light sensor positioned on the plurality of dummy
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pixels; and a moving unit configured to move the light sensor
to be parallel to the plurality of dummy pixels.

[0012] Exemplary embodiments of the present invention
provide an organic light emitting display. The organic light
emitting display includes a first substrate including a display
area and a non-display area; a plurality of dummy pixels
positioned on at least a part of the non-display area of the first
substrate; a guide member configured to guide light emitted
from the plurality of dummy pixels; and a light sensor con-
figured to receive the light guided by the guide member.
[0013] Itisto beunderstood that both the foregoing general
description and the following detailed description are exem-
plary and explanatory and are intended to provide further
explanation of the invention as claimed. Other features and
aspects will be apparent from the following detailed descrip-
tion, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The accompanying drawings, which are included to
provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate exemplary embodiments of the invention, and
together with the description serve to explain the principles of
the invention.

[0015] FIG. 1 is a plan view of an organic light emitting
display according to an exemplary embodiment ofthe present
invention.

[0016] FIG. 2 is a cross-sectional view taken along line
II-IT" of FIG. 1.
[0017] FIG. 3 is a cross-sectional view taken along line

HI-IIT' of FIG. 1.

[0018] FIG. 4 is a cross-sectional view taken along line
IV-IV' of FIG. 1.

[0019] FIGS. 5 and 6 are cross-sectional views of an
organic light emitting display according to exemplary
embodiments of the present invention.

[0020] FIGS. 7 and 8 are cross-sectional views of an
organic light emitting display according to exemplary
embodiments of the present invention.

[0021] FIGS. 9 to 11 are plan views of an organic light
emitting display according to exemplary embodiments of the
present invention.

[0022] FIG. 12 is a cross-sectional view taken along line
XII-XIT' of FIG. 11.

[0023] FIG. 13 is a cross-sectional view taken along line
XII-XTT' of FIG. 11.

[0024] FIGS. 14 to 15 are plan views of an organic light
emitting display according to exemplary embodiments of the
present invention.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS

[0025] Exemplary embodiments of the present invention
will be described in more detail with reference to the accom-
panying drawings. These exemplary embodiments will be
described in detail for those skilled in the art in order to
practice the present invention. It should be appreciated that
various exemplary embodiments of the present invention are
different but do not have to be exclusive. For example, spe-
cific shapes, configurations, and characteristics described in
an exemplary embodiment of the present invention may be
implemented in another exemplary embodiment without
departing from the spirit and the scope of the present inven-
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tion. In addition, it should be understood that position and
arrangement of individual components in each disclosed
exemplary embodiment may be changed without departing
from the spirit and the scope of the present invention. There-
fore, a detailed description described below should not be
construed as being restrictive. In addition, the scope of the
present invention is defined only by the accompanying claims
and their equivalents if appropriate. Similar reference numet-
als will be used to describe the same or similar functions
throughout the accompanying drawings. It will be understood
that for the purposes of this disclosure, “at least one of X, Y,
and Z” can be construed as X only, Y only, Z only, or any
combination of two or more items X, Y, and Z (e.g., XYZ,
XYY, YZ, 77).

[0026] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “comprises” and/
or “comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.
[0027] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on”, “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0028] It will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the present invention.
[0029] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper”, and the like, may be
used herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s) as
illustrated in the figures. It will be understood that the spa-
tially relative terms are intended to encompass different ori-
entations of the device in use or operation in addition to the
orientation depicted in the figures. For example, if the device
in the figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0030] Exemplary embodiments are described herein with
reference to cross-section illustrations that are schematic
illustrations (and intermediate structures). Variations from
the shapes of the illustrations, for example, of manufacturing
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techniques and/or tolerances, may be expected. Thus, these
embodiments should not be construed as limited to the par-
ticular shapes of regions illustrated herein but are to include
deviations in shapes that result, for example, from manufac-
turing. For example, an implanted region illustrated as a rect-
angle will, typically, have rounded or curved features and/or
a gradient of implant concentration at its edges rather than a
binary change from implanted to non-implanted region. Like-
wise, a buried region formed by implantation may result in
some implantation in the region between the buried region
and the surface through which the implantation takes place.
Thus, the regions illustrated in the figures are schematic in
nature and their shapes are not intended to illustrate the actual
shape of a region of a device and are not intended to limit the
scope of the present invention.

[0031] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which the present invention belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and this specification and will not be interpreted in an ideal-
ized or overly formal sense unless expressly so defined
herein.

[0032] Hereinafter, exemplary embodiments of the present
invention will be described with reference to the accompany-
ing drawings.

[0033] FIG. 1 is a plan view of an organic light emitting
display according to an exemplary embodiment ofthe present
invention. FIG. 2 is a cross-sectional view taken along line
TI-IT" of FIG. 1. FIG. 3 is a cross-sectional view taken along
line ITI-III" of FIG. 1. FIG. 4 is a cross-sectional view taken
along line [V-IV' of FIG. 1.

[0034] Referring to FIGS. 1 to 4, the organic light emitting
display may include a first substrate 100, a plurality of active
pixels 200, a plurality of dummy pixels 300, a second sub-
strate 400, a black matrix 500, a plurality of color filters 600,
aheat dissipation plate 700, and a light sensing member §00.
[0035] The first substrate 100 may include an insulating
substrate. The insulating substrate may be made of a trans-
parent glass material having transparent SiO, as a primary
component. According to aspects of the invention, the insu-
lating substrate may be made of an opaque material.

[0036] The first substrate 100 may include a flexible sub-
strate, which may be subjected to a shape transformation
process, such as rolling, folding, bending, or the like. The
flexible substrate may be made of plastic, which may have
high heat-resistance and durability, such as polyethyl-
eneetherphthalate, polyethylene naphthalate, polycarbonate,
polyarylate, polyetherimide, polyether sulfone, and polyim-
ide. However, aspects of the invention are not limited thereto,
such that various flexible materials may be used.

[0037] The first substrate 100 may have a rectangular par-
allelepiped shape. A shape of one surface of the first substrate
100 on which components are disposed may be described in
more detail below. The heat dissipation plate 700 may be a
rectangular shape. More specifically, one surface of the first
substrate 100 may have a longer side than the other side. The
longer side may be referred to as a first side, and the shorter
side may be referred to as a second side.

[0038] Although not illustrated in the figure, the first sub-
strate 100 may further include other structures formed or
disposed on the insulating substrate. Examples of the other
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structures may include, without limitation, a wire, an elec-
trode, an insulating film, and the like. When the display
device is an active organic light emitting display device, the
first substrate 100 may include a plurality of thin film tran-
sistors formed or disposed on the insulating substrate. The
thin film transistor may include, without limitation, a gate
electrode, a source electrode, and a drain electrode, and a
semiconductor layer, which may be a channel region. The
semiconductor layer may include, without limitation, an
amorphous silicon, a microcrystal silicon, a polycrystal sili-
con, a monocrystal silicon, or a combination thereof Accord-
ing to aspects of the invention, the semiconductor layer may
be made of an oxide semiconductor. At least some drain
electrodes of the plurality of thin film transistors may be
electrically connected with a first electrode.

[0039] The first substrate 100 may include a display area
DA and a non-display area NDA, which may be located
adjacent to the display area DA. The display area DA may be
surrounded by the non-display area NDA. The display area
DA may be an area in which an image may be displayed. The
non-display area NDA may be an area in which the image
may not be displayed. Further, the display area DA may be
located at a central area of the first substrate 100 and the
non-display area NDA may be located at a peripheral area of
the first substrate 100. Further, the display area DA may be an
area in which a plurality of active pixels 200 is positioned and
the non-display area NDA may be an area in which a plurality
of dummy pixels 300 is positioned.

[0040] The non-display area NDA may include at least one
dummy area DU. The dummy area DU may be an area in
which the plurality of dummy pixels 300 may be positioned.
According to aspects of the invention, the dummy area DU
may be disposed at a location adjacent to the longer side of
one surface of the first substrate 100. In more detail, the
dummy area DU may be extended in one direction or a first
direction to be parallel to the longer side or edge of the first
substrate 100.

[0041] The plurality of active pixels 200 may be positioned
on the display area DA of the first substrate 100 as illustrated
in FIG. 2. Light emitted from the plurality of active pixels 200
may be displayed to a viewer. More specifically, the plurality
of active pixels 200 may serve to display an image to be
viewed by the viewer.

[0042] The plurality of active pixels 200 may include a
plurality of active anodes 210, a plurality of active organic
light emitting layer 220, and an active cathode 230.

[0043] The plurality of active anodes 210 may be posi-
tioned on the first substrate 100. The plurality ofactive anodes
210 may be directly or indirectly positioned on the first sub-
strate 100. At least one insulating layer may be interposed
between at least one of the active anodes 210 and the first
substrate 100. The plurality of active anodes 210 may be
spaced apart from each other at a predetermined interval on
the first substrate. Some or all of the plurality of active anodes
210 may be made of the same material. The plurality of active
anodes 210 may be made of a conductive material having a
high work function. The plurality of active anodes 210 may be
made of a material ITO, 170, ZnO, or In,0; or formed by a
stacking layer thereof. Further, the plurality of active anodes
210 may further include a reflective layer, which may be made
of, for example, Ag, Mg, Al, Pt, Pd, Au, Ni, Nd, Ir, Cr, Li, or
Ca. The plurality of active anodes 210 may be subjected to
various transformations including a transformation to have a
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structure of two layers or more by using two different mate-
rials or more, and the like among them.

[0044] A pixel defined layer PDL may insulate the plurality
of active anodes 210, and may be positioned among the plu-
rality of active anodes 210. The pixel defined layer PDL may
expose center portions of the plurality of respective active
anodes 210. The pixel defined layer

[0045] PDL may include at least one organic material
selected from benzo cyclo butene (BCB), polyimide (PI),
polyamide (PA), an acrylic resin, and a phenol resin or an
inorganic material such as silicon nitride, or the like. The
pixel defined layer PDL may also be made of a photosensi-
tizer, which may include a black pigment. According to
aspects of the invention, the pixel defined layer PDL may
serve as a light blocking member.

[0046] The plurality of active organic light emitting layers
220 may be positioned on the plurality of active anodes 210.
In more detail, the plurality of respective active organic light
emitting layers 220 may be positioned on the plurality of
respective active anodes 210. More specifically, the active
organic light emitting layer 220 and the active anode 210 may
have a correspondence relationship of 1 to 1.

[0047] The plurality of active organic light emitting layers
220 may receive holes and electrons from the plurality of
active anodes 210 and active cathodes 230, respectively. Fur-
ther, the received holes and electrons may be coupled to each
other to emit light. Light emitted from the plurality of active
organic light emitting layers 220 may be viewed by the
viewer.

[0048] The plurality of active organic light emitting layers
220 may include a first active organic light emitting layer
220a, a second active organic light emitting layer 2205, and a
third active organic light emitting layer 220c.

[0049] The first active organic light emitting layer 220a
may emit light of a first color, which may be a red color. For
example, the first active organic light emitting layer 220a may
be made of a high molecular material or a low molecular
organic material of which a unique emission color is the first
color (e.g., red color) or a high molecular/low molecular
mixture material. According to aspects of the invention, the
first active organic light emitting layer 2204 may include ared
host material and/or a red dopant material.

[0050] The second active organic light emitting layer 2205
may emit light of a second color, which may be, a green color.
For example, the second active organic light emitting layer
2206 may be made of a high molecular material or a low
molecular organic material of which a unique emission color
is the second color (e.g., green color) or a high molecular/low
molecular mixture material. According to aspects of the
invention, the second active organic light emitting layer 2205
may include a green host material and/or a green dopant
material.

[0051] The third active organic light emitting layer 220¢
may emit light of a third color, which may be a blue color. For
example, the third active organic light emitting layer 220¢
may be made of a high molecular material or a low molecular
organic material of which a unique emission color is the third
color (e.g., blue color) or a high molecular/low molecular
mixture material. According to aspects of the invention, the
third active organic light emitting layer 220¢ may include a
blue host material and a blue dopant material.

[0052] As described above, the first active organic light
emitting layer 2204, the second active organic light emitting
layer 2205, and the third active organic light emitting layer
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220¢ may emit the light of different colors. However, aspects
of the invention are not limited thereto, such that all of the
layers may emit light of the same color. Some or all of the first
active organic light emitting layer 220q, the second active
organic light emitting layer 2205, and the third active organic
light emitting layer 220¢ may emit white light.

[0053] Further, although notillustrated in the figure, ahole-
injection layer (HIL) and a hole-transporting layer (HTL)
may be positioned between the plurality of active organic
light emitting layers 220. The plurality of active anodes 210,
an electron-transporting layer (ETL) and an electron-injec-
tion layer (EIL) may be positioned between the plurality of
active organic light emitting layers 220 and the active cathode
230.

[0054] The active cathode 230 may be positioned on the
plurality of active organic light emitting layers 220. The
active cathode 230 may be made of a conductive material
having a low work function. The active cathode 230 may be
made of, for example, Ag, Mg, Al, Pt, Pd, Ay, Ni, Nd, Ir, Cr,
Li, or Ca. Further, the active cathode 230 may be semi-
transparent.

[0055] As described above, since the plurality of active
anodes 210 may be reflective and the active cathode 230 may
be semi-transparent, the organic light emitting display may be
a top-emission type organic light emitting display. More spe-
cifically, light generated from the plurality of active organic
light emitting layers 220 may be emitted toward not the first
substrate 100 but the second substrate 400 (e.g., an arrow
direction of FIG. 2).

[0056] The plurality of dummy pixels 300 may be posi-
tioned on the dummy area DU in the non-display area NDA of
the first substrate 100 as illustrated in FIGS. 3 and 4. Light
emitted from the plurality of dummy pixels 300 may not be
viewed by the viewer. The plurality of dummy pixels 300 may
be spare pixels for correcting deterioration of the plurality of
active pixels 200 positioned in the display area DA.

[0057] The plurality of dummy pixels 300 may include a
plurality of dummy anodes 310, a plurality of dummy organic
light emitting layers 330, and a dummy cathode 330.

[0058] Theplurality of dummy anodes 310 may be substan-
tially the same as the plurality of active nodes 210.

[0059] The plurality of dummy organic light emitting lay-
ers may include a first dummy organic light emitting layer
320q, a second dummy organic light emitting layer 3206, and
a third dummy organic light emitting layer 320¢. The first
dummy organic light emitting layer 320g, the second dummy
organic light emitting layer 3205, and the third dummy
organic light emitting layer 320c¢ may be substantially the
same as the first active organic light emitting layer 220a, the
second active organic light emitting layer 2205, and the third
active organic light emitting layer 220¢, respectively.

[0060] The dummy cathode 330 may be substantially the
same as the active cathode 230.

[0061] More specifically, the plurality of dummy pixels 300
may be substantially the same as the plurality of active pixels
200. As described above, when the plurality of dummy pixels
300 and the plurality of active pixels 200 are substantially the
same as each other, deterioration of the plurality of active
pixels 200 may be more accurately corrected based on a
deterioration state of the plurality of dummy pixels 300.
[0062] The second substrate 400 may be positioned on the
first substrate 100. In more detail, the second substrate 400
may face the first substrate 100 with the plurality of active
pixels 200 and the plurality of dummy pixels 300 interposed
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therebetween. The second substrate 400 may include an insu-
lating substrate. Further, the second substrate 400 may
include a flexible substrate, which may be subjected to one or
more shape transformation processes, such as rolling, fold-
ing, bending, or the like. Further, the second substrate 400
may have the rectangular parallelepiped shape. According to
aspects of the invention, the second substrate 400 may be
made of the same material as the first substrate 100. Further,
the second substrate 400 may have the same or corresponding
shape as the first substrate 100.

[0063] Theblack matrix 500 may be positioned on a surface
ofthe second substrate 400, which may be facing the plurality
of active pixels 200 and the plurality of dummy pixels 300.
The black matrix 500 may be positioned on the non-display
area NDA. However, aspects of the invention are not limited
thereto, such that the black matrix 500 may be positioned
even on the display area DA. The black matrix 500 may be
made of a material capable of blocking light.

[0064] The black matrix 500 may include a plurality of
openings. The plurality of openings may correspond to the
plurality of dummy pixels 300, respectively. The black matrix
500 may cover at least a portion or most of the non-display
area NDA, but the plurality of dummy pixels 300 positioned
on the dummy area DU of the non-display area NDA may be
exposed.

[0065] The plurality of color filters 600 may be positioned
in the plurality of openings. More specifically, the plurality of
color filters 600 may correspond to the plurality of openings,
respectively. The plurality of color filters 600 may filter the
light emitted from the plurality of active pixels 200 and the
plurality of dummy pixels 300 to allow only light having a
specific wavelength to be transmitted.

[0066] The plurality of color filters 600 may include a first
color filter 6004, a second color filter 6005, and a third color
filter 600¢. For example, the first color filter 600a may trans-
mit the red light in the light emitted from the plurality of
active pixels 200 and the plurality of dummy pixels 300, the
second filter 6005 may transmit the green light in the light
emitted from the plurality of active pixels 200 and the plural-
ity of dummy pixels 300, and the third color filter 600c may
transmit the blue light in the light emitted from the plurality of
active pixels 200 and the plurality of dummy pixels 300.
However, aspects of the invention are not limited thereto,
such that different colored lights may be emitted. According
to aspects of the invention, the plurality of color filters 600
may be omitted.

[0067] The heat dissipation plate 700 may be disposed
below or on the bottom of the first substrate 100. In more
detail, the plurality of active pixels 200 and the plurality of
dummy pixels 300 may be disposed above the heat dissipa-
tion plate 700 with the first substrate 100 interposed therebe-
tween. The heat dissipation plate 700 may be made of a
metallic material, but is not limited thereto and may be made
of a carbon fiber, and the like.

[0068] The organic light emitting display may be a top-
emission type organic light emitting display in which the light
sensing member 800 is positioned on the top of the organic
light emitting display as described below. The heat dissipa-
tion plate 700 may be disposed on the bottom of the first
substrate 100 to discharge heat generated from the plurality of
active pixels 200 and the plurality of dummy pixels 300 to the
outside.

[0069] Thelightsensing member 800 may be positioned on
the second substrate 400. In more detail, the light sensing
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member 800 may be positioned on the dummy area DU of the
non-display area NDA. The light sensing meniber 800 may
serve to measure the deterioration state of the plurality of
dummy pixels 300 positioned in the non-display area NDA
and correct the deterioration of the plurality of active pixels
200 positioned in the display area DA based on the measured
deterioration state.

[0070] The light sensing member 800 may include a light
guide plate 810, an optical sheet 820, a reflection sheet 830,
and a light sensor 840.

[0071] The light guide plate 810 may be positioned on the
second substrate 400. In more detail, the light guide plate 810
may be positioned on the plurality of dummy pixels 300
positioned on the dummy area DU of the non-display area
NDA. Thelight guide plate 810 may have a shape correspond-
ing to a shape of the dummy area DU. According to aspects of
the invention, the light guide plate 810 may havea rectangular
parallelepiped shape and the light guide plate 810 may extend
in one direction to be parallel to one of the sides or edges of
the first substrate 100. For example, the length of the light
guide plate 810 when extended in a first direction may be
substantially the same as the length of the longer side of the
first substrate 100.

[0072] Thelight guide plate 810 may be made of the trans-
parent material. According to aspects of the invention, the
light guide plate 810 may be made of polymethyl-methacry-
late (PMMA), but is not limited thereto and may be made of
various transparent materials capable of guiding light. Fur-
ther, the light guide plate 810 may be made ofa rigid material,
but is not limited thereto and may be made of the flexible
material.

[0073] The optical sheet 820 may be interposed between
the light guide plate 810 and the second substrate 400. The
optical sheet 820 may change a path of the light emitted from
the plurality of dummy pixels 300. Referring to the arrow
illustrated in FIG. 4, the optical sheet 820 may change a path
of light, which may be vertically incident in the bottom of the
optical sheet 820 to be tilted to the top or the bottom of the
light guide plate 810. As described above, the path-changed
light is incident in the light guide plate 810 to be totally
reflected in the light guide plate 810. According to aspects of
the invention, the optical sheet 820 may be a prism sheet, but
is not limited thereto.

[0074] The reflection sheet 830 may surround at least parts
of the light guide plate 810 and the optical sheet 820. Accord-
ing to aspects of the invention, the light guide plate 810 and
the optical sheet 820 may be fully surrounded by the reflec-
tion sheet 830, the second substrate 400, and the light sensor
840. The reflection sheet 830 may prevent or impede the light
incident in the light guide plate 810 and the optical sheet 820
from being discharged to the outside.

[0075] The light sensor 840 may be positioned at one side
of the light guide plate 810. In more detail, the light sensor
840 may be positioned on one end of the light guide plate §10.
[0076] As illustrated in FIGS. 1 and 4, the number of the
light sensors 840 may be two and two light sensors 840 may
be positioned on both ends of the light guide plate 810.
Further, the light sensors 840 may not overlap with the first
substrate 100. However, aspects of the invention are not lim-
ited thereto, such that the light sensors may be disposed at
different locations and the number of the light sensors may be
less than two or more than two. The light sensor 840 may
receive the light guided by the light guide plate 810. More
specifically, the light sensor 840 may receive the light emitted

Jan. 21,2016

from the plurality of dummy pixels 300 to detect the deterio-
ration state of the plurality of dummy pixels 300.

[0077] As described above, the light sensing member 800
may serve to measure the deterioration state of the plurality of
dummy pixels 300 positioned in the non-display area NDA
and correct the deterioration of the plurality of active pixels
200 positioned in the display area DA based on the measured
deterioration state. According to aspects of the invention,
optical measurement of the plurality of active pixels 200 and
the plurality of dummy pixels 300 may be measured before
the light sensing member 800 is disposed on the second
substrate 400 to secure correlation data between the plurality
of active pixels 200 and the plurality of dummy pixels 300.

[0078] Thereafter, the light sensing member 800 may be
disposed on the second substrate 400 and the plurality of
dummy pixels 300 may be made to emit light. The plurality of
dummy pixels 300 may continuously emit the light. More
specifically, the plurality of dummy pixels 300 may maintain
an on state even though the plurality of active pixels 200 is in
an off state, such that the plurality of dummy pixels 300 may
deteriorate earlier than the plurality of active pixels 200.

[0079] The plurality of dummy pixels 300 may include a
red pixel emitting red light (corresponding to the aforemen-
tioned first dummy organic light emitting layer 320a), a green
pixel emitting green light (corresponding to the aforemen-
tioned second dummy organic light emitting layer 3205), and
a blue pixel emitting blue light (corresponding to the afore-
mentioned third dummy organic light emitting layer 320c¢).
The red pixel, the green pixel, and the blue pixel may alter-
natively emit the light. More specifically, when the plurality
of dummy pixels 300 emits the light, only light of a single
color (e.g., red, green, or blue) may be emitted.

[0080] Further, even when the plurality of dummy pixels
300 emits the light of the single color, the light of the single
color may be alternately emitted in order of low luminance,
medium luminance, and high luminance.

[0081] Emission data of the plurality of dummy pixels 300
may be consistently stored by the light sensor 840. More
specifically, the light sensor 840 may store red light/green
light/blue light data at low luminance/medium luminance/
high luminance with time in a lookup table. Data having
predetermined luminance positioned between the low lumi-
nance and the medium luminance or between the medium
luminance and the high luminance may be calculated by
using interpolation. A deterioration curve of the plurality of
dummy pixels 300 may be calculated by using the data stored
in the lookup table.

[0082] The deterioration of the plurality of active pixels
200 may be corrected by using the data on the plurality of
dummy pixels 300, which may deteriorate earlier than the
plurality of active pixels 200. More specifically, since the
plurality of dummy pixels 300 and the plurality of active
pixels 200 have substantially the same structure, the deterio-
ration of the plurality of active pixels 200 may be expected by
using the deterioration data of the plurality of dummy pixels
300 and properly corrected.

[0083] Since the organic light emitting display is a top-
emission type organic light emitting display, and the light
sensing member 800 is disposed at the front side, the light
emitted from the plurality of dummy pixels 300 may be
efficiently sensed. More specifically, the light sensing mem-
ber 800 may sufficiently sense low-gray light. As such, since
a predetermined level or increased low-gray sensing sensitiv-
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ity is ensured, analog driving of the organic light emitting
display may be smoothly performed.

[0084] Further, the deterioration correction may be more
precisely performed by avoiding the use of an internal light
sensor having low light sensing accuracy, and instead using
an external light sensor 840 having high light sensing accu-
racy. However, aspects of the invention are not limited
thereto, such that the external light sensor 840 may be used
with the internal light sensor.

[0085] Further, the number of used light sensors 840 may
be minimized or reduced by using light guide members, such
as the light guide plate 810 and the optical sheet 820, and as
aresult, costs required for providing the light sensor 840 may
be reduced.

[0086] FIGS. 5 and 6 are cross-sectional views of an
organic light emitting display according to exemplary
embodiments of the present invention. For convenience of the
description, substantially the same element as each element
illustrated in the aforementioned drawing is represented by
the same reference numeral, and the duplicated description is
omitted.

[0087] Referring to FIGS. 5 and 6, a light sensing member
801 may include an optical sheet 821. In an example, the
optical sheet 821 may be a diffusion sheet. According to
aspects of the invention, the optical sheet 821 may include a
plurality of beads, and the plurality of beads may substan-
tially perform a light diffusion function, but is not limited
thereto. As illustrated in arrow of FIG. 6, a path of the light
emitted from the plurality of dummy pixels 300 is changed by
the optical sheet 821, and the light may be transferred to the
light sensor 840 through the light guide plate 810.

[0088] FIGS. 7 and 8 are cross-sectional views of an
organic light emitting display according to exemplary
embodiments of the present invention. For convenience of the
description, substantially the same element as each element
illustrated in the aforementioned drawing is represented by
the same reference numeral, and the duplicated description is
omitted.

[0089] Referring to FIGS. 7 and 8, the organic light emit-
ting display may further include a light blocking member 900.
The light blocking member 900 may be positioned on the
light guide plate 810. According to aspects of the invention,
the light blocking member 900 may be positioned on a non-
display area (NDA). Further, the end of the light blocking
member 900 may directly contact the end of the heat dissipa-
tion plate 700 as illustrated in FIG. 8. The light blocking
member 900 may serveas a top chassis. For example, the light
blocking member 900 may be made ofa metallic material, but
is not limited thereto and may be made of a plastic material,
which may block the light.

[0090] FIG. 9 is a plan view of the organic light emitting
display according to an exemplary embodiment ofthe present
invention. For convenience of the description, substantially
the same element as each element illustrated in the aforemen-
tioned drawing is represented by the same reference numeral,
and the duplicated description is omitted.

[0091] Referring to FIG. 9, the plurality of light sensing
members 802 may be included as illustrated in FIGS. 1 to 4,
and the plurality of light sensing members 802 may include a
first light sensing member 802a and a second light sensing
member 802b. The first light sensing member 8024 and the
second light sensing member 8025 may be positioned to be
adjacent to the longer sides of the first substrate 100. The two
longer sides of the first substrate 100 may face one another.
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[0092] FIG. 10 is a plan view of the organic light emitting
display according to an exemplary embodiment ofthe present
invention. For convenience of the description, substantially
the same element as each element illustrated in the aforemen-
tioned drawing is represented by the same reference numeral,
and the duplicated description is omitted.

[0093] Referring to FIG. 10, a plurality of light sensing
members 803 may be included as illustrated in FIGS. 1 to 4,
and the plurality of light sensing members 803 may include a
first light sensing member 8034 and a second light sensing
member 8035. The first light sensing member 803a and the
second light sensing member 8035 may be positioned to be
adjacent to the shorter sides of the first substrate 100. The two
shorter sides of the first substrate 100 may face one another.
As illustrated in FIG. 10, it may be advantageous to dispose
the plurality of light sensing members 803 at left and right
sides of the panel, when organic light emitting displays hav-
ing curved and bendable structures are implemented.

[0094] FIG. 11 is a plan view of the organic light emitting
display according to an exemplary embodiment ofthe present
invention. FIG. 12 is a cross-sectional view taken along line
XII-XIT' of FIG. 11. FIG. 13 is a cross-sectional view taken
along line XII-XIIT' of FIG. 11. For convenience of the
description, substantially the same element as each element
illustrated in the aforementioned drawing is represented by
the same reference numeral, and the duplicated description is
omitted.

[0095] Referring to FIGS. 11 to 13, a light sensing member
804 may include a light sensor 841 and a moving unit 850
moving the light sensor 841.

[0096] The light sensor 841 is substantially the same as the
aforementioned light sensor 840, but the displacement struc-
ture and the shape thereof may be different. More specifically,
the light sensor 841 is positioned on the plurality of dummy
pixels 300 to directly receive the light emitted from the plu-
rality of dummy pixels 300.

[0097] The moving unit 850 may be positioned on the sec-
ond substrate 400. In more detail, the moving unit 850 may be
extended in one direction to be parallel to one of the sides or
edges of the first substrate 100. In an example, the moving
unit 850 may extend in a first direction to be parallel to the
longer sides of the first substrate 100 or extend in a second
direction to be parallel to the shorter sides of the first substrate
100. The moving unit 850 may move or adjust the light sensor
841 to be parallel to the plurality of dummy pixels 300. For
example, the moving unit 850 may move the light sensor 841
in a first direction and in a second direction, which may be
opposite to the first direction. According to aspects of the
invention, the moving unit 850 may reciprocate the light
sensor 841 along the longer side of the first substrate 100.
[0098] The moving unit 850 may include a linear motor
850a and a receiving member 8505. The linear motor 850a
may directly contact the light sensor 841 and may move or
adjust the light sensor 841. The receiving member 8505 sur-
rounds the light sensor 841 and the linear motor 850a to
prevent or impede the light from being discharged to the
outside of the receiving member 8505.

[0099] According to aspects of the invention, the moving
unit 850 instead of the light guide plate may be used to
minimize or reduce the thickness of the organic light emitting
display. Further, the light sensor 841 may move or adjust the
upper portion of the plurality of dummy pixels 300 to evenly
receive the light emitted from the plurality of dummy pixels
300.
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[0100] FIG. 14 is a plan view of the organic light emitting
display according to an exemplary embodiment ofthe present
invention. For convenience of the description, substantially
the same element as each element illustrated in the aforemen-
tioned drawing is represented by the same reference numeral,
and the duplicated description is omitted.
[0101] Referring to FIG. 14, a plurality of light sensing
members 805 may be included as illustrated in FIGS. 11 to 13,
and the plurality of light sensing members 805 may include a
first light sensing member 805a and a second light sensing
member 805b. The first light sensing member 8054 and the
second light sensing member 8055 may be positioned to be
adjacent to the longer sides of the first substrate 100. The two
longer sides of the first substrate 100 may face one another.
[0102] FIG. 15 is a plan view of the organic light emitting
display according to an exemplary embodiment ofthe present
invention. For convenience of the description, substantially
the same element as each element illustrated in the aforemen-
tioned drawing is represented by the same reference numeral,
and the duplicated description is omitted.
[0103] Referring to FIG. 15, a plurality of light sensing
members 806 may be included asillustrated in FIGS.11to 13,
and the plurality of light sensing members 806 may include a
first light sensing member 8064 and a second light sensing
member 8065. The first light sensing member 8064 and the
second light sensing member 8065 may be positioned to be
adjacent to the shorter sides of the first substrate 100. The two
shorter sides of the first substrate 100 may face one another.
As illustrated in FIG. 15, it may be advantageous to dispose
the plurality of light sensing members 806 at left and right
sides of the panel, when organic light emitting displays hav-
ing curved and bendable structures are implemented.
[0104] The foregoing is illustrative of the present invention
and is not to be construed as limiting thereof. Although a few
exemplary embodiments of the present invention have been
described, those skilled in the art will readily appreciate that
many modifications are possible in the embodiments without
materially departing from the novel teachings and advantages
of the present invention. Accordingly, all such modifications
are intended to be included within the scope of the present
invention as defined in the claims. Therefore, it is to be under-
stood that the foregoing is illustrative of the present invention
and is not to be construed as limited to the specific embodi-
ments disclosed, and that modifications to the disclosed
embodiments, as well as other embodiments, are intended to
be included within the scope of the appended claims. The
present invention 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, comprising:
a first substrate including a display area and a non-display
area;
a plurality of dummy pixels positioned on at least a part of
the non-display area of the first substrate;
a light guide plate positioned on the plurality of dummy
pixels; and
alight sensor positioned at one side of the light guide plate.
2. The organic light emitting display of claim 1, further
comprising:
an optical sheet positioned between the plurality of dummy
pixels and the light guide plate, the optical sheet config-
ured to change a path of light emitted from the plurality
of dummy pixels.
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3. The organic light emitting display of claim 2, wherein
the optical sheet is at least one of a prism sheet and a diffusion
sheet.

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

a reflection sheet surrounding at least a part of the light

guide plate and the optical sheet.

5. The organic light emitting display of claim 1, further
comprising:

a second substrate positioned between the plurality of

dummy pixels and the light guide plate; and

a black matrix positioned on a surface of the second sub-
strate facing the plurality of dummy pixels, the black
matrix including openings corresponding to the plural-
ity of dummy pixels.

6. The organic light emitting display of claim 5, further

comprising:

a color filter positioned in at least one of the openings.

7. The organic light emitting display of claim 1, further
comprising:

a plurality of active pixels positioned on the display area of
the first substrate, wherein the plurality of respective
dummy pixels has substantially the same structure as the
plurality of respective active pixels.

8. The organic light emitting display of claim 1, wherein:

asurface of the first substrate facing the plurality of dummy
pixels has a rectangular shape, and the light guide plate
extends in a direction to be parallel to an edge of the first
substrate.

9. The organic light emitting display of claim 8, wherein

the light sensor is positioned on an end of the light guide plate.

10. The organic light emitting display of claim 1, further
comprising:

a light blocking member positioned on the light guide

plate.

11. The organic light emitting display of claim 1, further
comprising:

a heat dissipation plate facing the plurality of dummy pix-
els with the first substrate interposed therebetween,
wherein the heat dissipation plate is positioned on a
surface of the first substrate.

12. An organic light emitting display, comprising:

a first substrate including a display area and a non-display
area;

a plurality of dummy pixels positioned on at least a part of
the non-display area of the first substrate;

a light sensor positioned on the plurality of dummy pixels;
and

a moving unit configured to move the light sensor to be
parallel to the plurality of dummy pixels.

13. The organic light emitting display of claim 12, wherein

the moving unit comprises:

a linear motor configured to move the light sensor, and a
receiving member configured to surround at least a por-
tion of the light sensor and the linear motor.

14. The organic light emitting display of claim 12, wherein:

asurface of the first substrate facing the plurality of dummy
pixels has a rectangular shape, and

the moving unit extends in a direction to be parallel to an
edge of the first substrate.

15. The organic light emitting display of claim 14, wherein

the light sensor is configured to move in a first direction and
a second direction opposite to the first direction.
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16. The organic light emitting display of claim 12, further
comptising:
a second substrate positioned between the plurality of
dummy pixels and the light guide plate; and
a black matrix positioned on a surface of the second sub-
strate facing the plurality of dummy pixels, the black
matrix including openings corresponding to the plural-
ity of dummy pixels.
17. The organic light emitting display of claim 12, further
comprising:
aplurality of active pixels positioned on the display area of
the first substrate,
wherein the plurality of respective dummy pixels has sub-
stantially the same structure as the plurality of respective
active pixels.
18. The organic light emitting display of claim 12, further
comprising:
a heat dissipation plate facing the plurality of dummy pix-
els with the first substrate interposed therebetween,
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wherein the heat dissipation plate is positioned on a surface
of the first substrate.

19. An organic light emitting display, comprising:

a first substrate including a display area and a non-display
area;

a plurality of dummy pixels positioned on at least a part of
the non-display area of the first substrate;

a guide member configured to guide light emitted from the
plurality of dummy pixels; and

a light sensor configured to receive the light guided by the
guide member.

20. The organic light emitting display of claim 19, wherein

the guide member comprises:

an optical sheet configured to change a path of the light
emitted from the plurality of dummy pixels, and

alight guide plate configured to transfer, to the light sensor,
the light of which the path is changed by the optical
sheet.
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