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(54) Organic light emitting diode display device

(57) An organic light emitting diode (OLED) display
device includes a first substrate main body divided into
a plurality of pixel areas, and a non-pixel area respec-
tively disposed between each of the plurality of pixel ar-
eas; a plurality of organic light emitting elements formed
in each of the plurality of pixel areas; a second substrate
main body disposed to face to the plurality of organic light
emitting elements with a vaccumed space therebetween;

and a selective light absorbing layer formed on a major
surface of the second substrate main body and the se-
lective light absorbing layer facing toward the non-pixel
area, and the selective light absorbing layer selectively
absorbing light of a color that corresponds to a major
color component among color components of external
incident light reflected at one of the plurality of organic
light emitting elements neighboring the non-pixel area.
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Description

[0001] The present invention relates to an organic light
emitting diode (OLED) display device. More particularly,
the present invention relates to an OLED display device
of which a display characteristic is improved by efficiently
suppressing reflection of external light.
[0002] An organic light emitting diode (OLED) display
device is a self emissive display device that displays im-
ages by using organic light emitting diodes, and has a
relatively smaller thickness and lighter weight compared
to a LCD device, because the OLED display device differs
from a liquid crystal display (LCD) device in that the OLED
display device does not require a separate light source
while the LCD device requires a separate light source.
Furthermore, because the organic light emitting diode
display device involves high quality characteristics such
as low power consumption, high luminance, and short
response time, the OLED device is spotlighted as a next
generation display device for portable electronic appli-
ances.
[0003] Usually, at least one of the hole injection elec-
trodes or the electron injection electrodes of the OLED
display device, and other various metal wires thereof,
may reflect light that is incident thereupon from the ex-
terior of the OLED device. Thus, when the OLED display
device is used in a bright environment , the black color
expression and the contrast of the OLED display device
become poor due to the reflection of external light incident
from the exterior of the OLED display device.
[0004] In order to solve the problems, a polarizing plate
and a phase delay plate are disposed for suppressing
reflection of the external light. A contempoary method
that suppresses reflection of external light through the
polarizing plate and the phase delay plate however suf-
fers from the problem that a large amount of light gener-
ated from an organic emission layer may also be lost
when the light generated from an organic emission layer
is emitted to the exterior of the OELD display device by
the polarizing plate and the phase delay plate.
[0005] The above information disclosed in this Back-
ground section is only for enhancement of understanding
of the background of the invention and therefore it may
contain information that does not form the prior art that
is already known in this country to a person of ordinary
skill in the art.
[0006] It is therefore an aspect of the present invention
to provide an improved organic light emitting diode
(OLED) display device to improve visibility by suppress-
ing reflection of external light and to minimize loss of light
emitted by the organic light emitting element.
[0007] An organic light emitting diode (OLED) display
device according to an embodiment of the present inven-
tion includes a first substrate main body divided into a
plurality of spaced apart pixel areas and a non-pixel area
disposed between each of the plurality of pixel areas, an
organic light emitting element formed in each of the plu-
rality of pixel areas, a second substrate main body dis-

posed to face to the plurality of the organic light emitting
elements with a space disposed between the second
substrate main body and the plurality of organic light emit-
ting elements, and the space being sealed in a vacuum,
and a selective light absorbing layer formed on a major
surface of the second substrate main body and the se-
lective light absorbing layer corresponding to and facing
toward the non-pixel area. The selective light absorbing
layer selectively absorbs light of a color that corresponds
to a major color component among color components of
external incident light reflected by one of the organic light
emitting elements neighboring the non-pixel area.
[0008] An OLED display device according to another
embodiment of the present invention includes a first sub-
strate main body divided into a plurality of pixel areas,
each of which is disposed spaced apart from each other,
and a non-pixel area disposed between each of the plu-
rality of pixel areas, a plurality of organic light emitting
elements formed in each of the plurality of pixel areas, a
second substrate main body disposed to face to the plu-
rality of organic light emitting elements with a space be-
tween the second substrate main body and the plurality
of organic light emitting elements, and space being
sealed with the the first and second substrate main bod-
ies in a vacuum-tight manner, and a selective light ab-
sorbing layer formed on a major surface of the second
substrate main body, the selective light absorbing layer
facing toward the non-pixel area. A mixture of a color of
external incident light reflected at one of the plurality of
organic light emitting elements neighboring the non-pixel
area and a color of the selective light absorbing layer
facing toward the non-pixel area has brightness that is
lower than brightness of each of the color of external
incident light reflected at the one of the plurality of organic
light emitting elements neighboring the non-pixel area
and the color of the selective light absorbing layer facing
toward the non-pixel area.
[0009] The color of the external incident light reflected
at the one of the plurality of organic light emitting ele-
ments and the color of the selective light absorbing layer
arranged to face to the non-pixel neighboring the one of
the plurality of organic light emitting elements are in a
complementary relationship.
[0010] The plurality of organic light emitting elements
may respectively emit light of at least one of two or more
colors.
[0011] The selective light absorbing layer may be di-
vided into a plurality of light absorbing areas that respec-
tively absorb light of at least one of two or more colors.
[0012] One of the plurality of light absorbing areas ab-
sorbing light of a color may be arranged to surround an
organic light emitting element that reflects the light of the
color the most.
[0013] A color of light emitted from each of the plurality
of organic light emitting elements may include three pri-
mary colors, namely red-based, green-based, and blue-
based colors.
[0014] An organic light emitting element emitting light

1 2 



EP 2 280 435 A2

3

5

10

15

20

25

30

35

40

45

50

55

of a red-based color may reflect relatively light of a green-
based color the most, an organic light emitting element
emitting light of a green-based color may reflect relatively
light of a blue-based color the most, and an organic light
emitting element emitting light of a blue-based color may
reflect relatively light of a red-based color the most.
[0015] The plurality of light absorbing areas may in-
clude a first light absorbing area absorbing light of a
green-based color, a second light absorbing area absorb-
ing light of a blue-based color, and a third light absorbing
area absorbing light of a red-based color.
[0016] The first light absorbing area may be arranged
to surround the organic light emitting element that emits
light of a red-based color.
[0017] The selective light absorbing layer of the first
light absorbing area may be a color filter having a ma-
genta-based color.
[0018] The second light absorbing area may be ar-
ranged to surround the organic light emitting element that
emits light of a green-based color.
[0019] The selective light absorbing layer of the sec-
ond light absorbing area may be a color filter having a
yellow-based color.
[0020] The third light absorbing area may be arranged
to surround the organic light emitting element that emits
light of a blue-based color.
[0021] The selective light absorbing layer of the third
light absorbing area may be a color filter having a cyan-
based color.
[0022] The OLED display device may futher include a
color purity enhancing layer formed at one side of the
second substrate main body, facing toward the pixel ar-
ea.
[0023] The color purity enhancing layer may be a color
filter having the same color as that of light emitted from
the organic light emitting element facing toward the color
purity enhancing layer.
[0024] The selective light absorbing layer may be
formed of a first color layer and a second color layer
stacked with different colors, and the selective light ab-
sorbing layer may have a color where the color of the
first color layer and the color of the second color layer
are mixed.
[0025] The color purity enhancing layer may be formed
simultaneously with the first color layer of the selective
light absorbing layer.
[0026] According to the embodiment of the present in-
vention, visibility of the OLED display device can be im-
proved by effectively suppressing reflection of external
light, and by minimizing the light loss emitted outside from
the organic light emitting element.
[0027] Further, the OLED display device can have an
improved light viewing angle.
According to an embodiment of the present invention
there is provided an organic light emitting diode (OLED)
display device, comprising a first substrate disposed to
face to and spaced apart from a second substrate, the
first substrate comprising a plurality of pixel areas sepa-

rated by a plurality of non-pixel areas, a plurality of or-
ganic light emitting elements formed on a major surface
of the first substrate and each of the plurality of organic
light emitting elements respectively corresponding to
each of the plurality of pixel areas and a selective light
absorbing layer formed on a major surface of the second
substrate, the selective light absorbing layer including a
plurality of areas with each of the plurality of areas cor-
responding to and facing toward each of the plurality of
non-pixel areas, and the each of the plurality of areas of
the selective light absorbing layer selectively absorbing
light of a color that corresponds to a major color compo-
nent among color components of external incident light
reflected at one of the plurality of organic light emitting
elements neighboring one of the plurality of non-pixel ar-
eas to which the each of the plurality of areas of the se-
lective light absorbing layer corresponds.
[0028] A more complete appriciation of the invention,
and many of the attendant advantage thereof, will be
readily apparent as the same becomes better understood
by reference to the following detailed description when
considered in conjuncton with the accompanying draw-
ings in which like reference symbols indicate the same
or similar components, wherein:
[0029] FIG. 1 is a cross-sectional view of an organic
light emitting diode (OLED) display device according to
a first embodiment of the present invention;
[0030] FIG. 2 is an enlarged layout view of an internal
structure of the OLED display device of FIG. 1;
[0031] FIG. 3 is a cross-sectional view of FIG. 2, taken
along cross-sectional line III-III of FIG. 2;
[0032] FIG. 4 is a cross-sectional view of an OLED
display device according to a second embodiment of the
present invention; and
[0033] FIG. 5 is a graph illustrating viewing angles of
experimental and comparative examples according to
the first embodiment of the present invention.
[0034] The present invention will be described more
fully hereinafter with reference to the accompanying
drawings, in which embodiments of the invention are
shown. As those skilled in the art would realize, the de-
scribed embodiments may be modified in various differ-
ent ways, all without departing from the scope of the
present invention.
[0035] Furthermore, with embodiments of the present
invention, detailed description is given for the constituent
elements in the first embodiment with reference to the
relevant drawings by using the same reference numerals
for the same constituent elements, while only different
constituent elements from those related to the first em-
bodiment are described in other embodiments.
[0036] Parts that are irrelevant to the description are
omitted in order to clearly describe the present invention,
and like reference numerals designate like elements
throughout the specification.
[0037] Furthermore, as the size and thickness of the
respective structural components shown in the drawings
are arbitrarily illustrated for explanatory convenience, the
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present invention is not necessarily limited as illustrated.
[0038] In the drawings, the thickness of layers, films,
panels, regions, etc, are exaggerated for clarity and ex-
planatory convenience. It will be understood that when
an element such as a layer, film, region, or substrate is
referred to as being "on" another element, it can be di-
rectly on the other element or intervening elements may
also be present.
[0039] Hereinafter, a first embodiment of the present
invention will be described with reference to FIG. 1.
[0040] As shown in FIG. 1, an organic light emitting
diode (OLED) display device 101 according to the first
embodiment of the present invention includes a display
substrate 110 and an encapsulation substrate 210 sealed
with display substrate 110 in a vacuum-tight manner.
[0041] Display substrate 110 includes a first substrate
main body 111, a driving circuit (DC) 60, and an organic
light emitting element 70.
[0042] The first substrate main body 111 may be
formed of an insulation substrate made of glass, quartz,
ceramic, or plastic. However, the first embodiment of the
present invention is not limited thereto, and the first sub-
strate main body 111 may be formed of a metallic sub-
strate made of stainless steel.
[0043] The first substrate main body 111 is divided into
a plurality of pixel areas 50 disposed spaced apart from
each other, and non-pixel areas 51 respectively disposed
between each of the plurality of pixel areas.
[0044] Driving circuit DC 60 may be formed on the first
substrate main body 111. Driving circuit DC 60 includes
thin film transistors 10 and 20 (shown in FIGS. 2 and 3),
and driving circuit DC 60 drives organic light emitting el-
ement 70.
[0045] Organic light emitting element 70 is formed at
each of the plurality of pixel areas 50, and emits light
according to a driving signal transmitted from driving cir-
cuit DC 60. Organic light emitting element 70 includes a
pixel electrode 710 that may functionas an anode, a com-
mon electrode 730 that may function as a cathode, and
an organic emission layer 720 disposed between pixel
electrode 710 and common electrode 730. Pixel elec-
trode 710, organic emission layer 720, and common elec-
trode 730 are sequentially stacked on each pixel area of
the first substrate main body 111.
[0046] A plurality of organic light emitting elements 70
formed at each of the plurality of pixel areas 50 respec-
tively emit one of two or more colors. In the first embod-
iment of the present invention, the plurality of organic
light emitting elements 70 respectively emit one of three
primary colors of red, green, and blue. However, the first
embodiment of the present invention is not limited there-
to.
[0047] In addition, display substrate 110 further in-
cludes a pixel definition layer 190. Pixel definition layer
190 has an opening through which pixel electrode 710
of organic light emitting element 70 is exposed. That is,
pixel definition layer 190 corresponds to the non-pixel
area 51 of the first substrate main body 111, and the

opening of pixel definition layer 190 corresponds to the
pixel area of the first substrate main body 111.
[0048] Structures of organic light emitting element 70
and driving circuit DC 60 are shown in FIG. 2 and FIG.
3, but the first embodiment of the present invention is not
limited to the structures shown in FIG. 2 and FIG. 3. OLED
70 and driving circuit DC 60 may be variously modified
within a range that can be easily realized by a person
skilled in the art.
[0049] In addition, in the first embodiment of the
present invention, organic light emitting element 70 dis-
plays an image by emitting light toward encapsulation
substrate 210. That is, OLED display device 101 has a
top light emitting structure.
[0050] Encapsulation substrate 210 includes a second
substrate main body 211 and a selective light absorbing
layer 230. In addition, encapsulation substrate 210 fur-
ther includes a color purity enhancing layer 220.
[0051] The second substrate main body 211 may be
formed of an insulation substrate made of glass, quartz,
ceramic, or plastic. The second substrate main body 211
is disposed in correspondance to organic light emitting
element 70 with a gap 40 between the second substrate
main body 211 and organic light emitting element 70, and
the gap is sealed with the first substrate main body 111
through a sealant (not shown) in a vacuum-tight manner.
The sealant (not shown) is disposed between the two
substrates 110 and 210 along edges of display substrate
110 and encapsulation substrate 210.
[0052] The selective light absorbing layer 230 is
formed on one major surface of the second substrate
main body 211, and the selective light absorbing layer
230 faces toward and corresponds to the non-pixel area
51 of the first substrate main body 111. That is, the se-
lective light absorbing layer 230 faces pixel definition lay-
er 190.
[0053] The selective light absorbing layer 230 selec-
tively absorbs light of a color component having a large
amount among color components of external light inci-
dent from the outside and reflected at organic light emit-
ting element 70. In other words, the selective light ab-
sorbing layer 230 selectively absorbs light of a color com-
ponent which is the major color component among all
the color components of light which is incident from the
exterior of the OLED display device and is reflected by
organic light emitting element 70. In addition, the selec-
tive light absorbing layer 230 is divided into a plurality of
light absorbing regions 231, 232, and 233 that respec-
tively absorb light of a color among two or more colors.
In the first embodiment of the present invention, the se-
lective light absorbing layer 230 is divided into a first light
absorbing region 231, a second light absorbing region
232, and a third light absorbing region 233. The first em-
bodiment of the present invention is however not limited
thereto. The selective light absorbing layer 230 may be
divided into two or four or more light absorbing regions.
[0054] In FIG. 1, the arrows of dotted lines represent
the light proceeding direction, and reference numerals
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R, G, B, M, Y, and C respectively represent initials of
respective colors. That is, R denotes red, G denotes
green, B denotes blue, M denotes magenta, Y denotes
yellow, and C denotes cyan.
[0055] Light incident through encapsulation substrate
210 from the exterior of the OLED display device 101 is
reflected at common electrode 730 or pixel electrode 710
of organic light emitting element 70. OLED display device
101 according to the first embodiment of the present in-
vention is a top light emission type, and therefore most
of the light incident from the exterior is reflected at pixel
electrode 710 that is made of a reflective material. In this
case, since the reflected external light passes through
an organic emission layer 720, a relatively large amount
of light of a specific wavelength band is reflected accord-
ing to a color of light emitted from the corresponding or-
ganic emission layer 720. In other words, the major color
component of the external incident light reflected by the
organic emission layer 720 is determined by the color of
the light emitted from the organic emission layer 720.
[0056] In further detail, an organic light emitting ele-
ment 70 emitting light of a red-based color relatively re-
flects light of a green-based color the most. In further
detail, an organic light emitting element 70 emitting light
of a green-based color relatively reflects light of a blue-
based color the most. In further detail, an organic light
emitting element 70 emitting light of a blue-based color
relatively reflects light of a red-based color the most.
[0057] Therefore, one of light absorption areas 231,
232, and 233 absorbing light of a particular color is ar-
ranged so that its projection onto the pixel defining layer
190 surrounds an organic light emitting element 70 that
relatively reflects light of the particular color the most.
[0058] For example, the first light absorbing region 231
absorbs light of a green-based color, and is arranged so
that its projection onto the pixel defining layer 190 sur-
rounds an organic light emitting element 70 that emits
light of a red-based color and reflects light of the green-
based color the most. In this case, a selective light ab-
sorbing region 231 of the first light absorbing region 231
is formed of a color filter having a magenta-based color.
[0059] In addition, the second light absorbing region
232 absorbs light of a blue-based color, and is arranged
so that its projection onto the pixel defining layer 190
surrounds an organic light emitting element 70 that emits
light of a green-based color and reflects light of blue-
based color the most. In this case, a selective light ab-
sorbing layer 230 of the second light absorbing region
232 is formed of a color filter having a yellow-based color.
[0060] The third light absorbing region 233 absorbs
light of a red-based color, and is arranged so that its
projection onto the pixel defining layer 190 surrounds an
organic light emitting element 70 that emits light of a blue-
based color and reflects light of red-based color the most.
In this case, a selective light absorbing layer 230 of the
third light absorbing region 233 is formed of a color filter
having a cyan-based color.
[0061] Alternatively, the selective light absorbing layer

230 may be formed of a color filter of various types that
have been known to a person in the art.
[0062] With the above configuration, OLED display de-
vice 101 according to the first embodiment of the present
invention can effectively suppress reflection of external
light. That is, the selective light absorbing layer 230 se-
lectively absorbs external incident light of a specific
wavelength band that is reflected from organic light emit-
ting element 70 so that reflection of external light can be
effectively suppressed without loosing light emitted from
organic light emitting element 70.
[0063] In addition, in the first embodiment of the
present invention, the colors of the respective light ab-
sorbing layers 231, 232, and 233 of the selective light
absorbing layer 230 are not limited to the above descrip-
tion. When a color of external light incident from the ex-
terior of the OLED display device and reflected at an or-
ganic light emitting element 70 and a color of a selective
light absorbing layer 230 that is arranged to surround the
corresponding organic light emitting element 70 are
mixed, the selective light absorbing layer may have var-
ious colors within a range in lower brightness than that
of the original colors. When a color of external light inci-
dent from the exterior of the OLED display device and
reflected at an organic light emitting element 70 and a
color of a selective light absorbing layer 230 that is ar-
ranged to surround the corresponding organic light emit-
ting element 70 are mixed, the mixture has a color within
a range in lower brightness compared to that of each of
the two original colors, i.e, the color of external light in-
cident from the exterior of the OLED display device and
reflected at an organic light emitting element 70 and the
color of a selective light absorbing layer 230 that is ar-
ranged to surround the corresponding organic light emit-
ting element 70.
[0064] In particular, reflection of external light can be
most effectively suppressed when a color of external light
reflected at one organic light emitting element 70 and a
color of the selective light absorbing layer 230 arranged
to surround the corresponding organic light emitting el-
ement 70 are in a complementary relationship. Two
colors are complementary to each other when a mixture
of the two colors may produce a neutral color, i.e., grey,
white, or black when the two colors are mixed in the prop-
er proportion.
[0065] Color purity enhancing layer 220 is formed on
one major surface of the second substrate main body
211, facing toward the pixel area 50 of the first substrate
main body 111. That is, color purity enhancing layer 220
faces to the opening of pixel definition layer 190 and faces
organic emission layer 720 of organic light emitting ele-
ment 70. Color purity enhancing layer 220 is formed of
a color filter having a color that is the same as a color of
light emitted from the facing organic light emitting ele-
ment 70.
[0066] In further detail, color purity enhancing layer
220 includes a first color purity enhancing layer 221 fac-
ing toward organic light emitting element 70 emitting light
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of the red-based color, a second color purity enhancing
layer 222 facing toward organic light emitting element 70
emitting light of the green-based color, and a third color
purity enhancing layer 223 facing toward organic light
emitting element 70 emitting light of the blue-based color.
In addition, the first color purity enhancing layer 221 is
formed of a red color filter, the second color purity en-
hancing layer 222 is formed of a green color filter, and
the third color purity enhancing layer 223 is formed of a
blue color filter.
[0067] Color purity enhancing layer 220 prevents a
light defect due to mixture of external incident light with
light emitted from organic light emitting element 70. In
addition, color purity enhancing layer 220 absorbs un-
necessary light except light of colors of purity enhancing
layer 220 so that reflection of the external light can be
suppressed.
[0068] As described, OLED display device 101 accord-
ing to the first embodiment of the present invention can
improve visibility by effectively suppressing reflection of
external light. Further, loss of light emitted from organic
light emitting element 70 is minimized so that power con-
sumption of OLED display device 101 can be reduced
and life-span thereof can be increased.
[0069] In addition, compared to a contemporary OLED
display device where a black light blocking layer is dis-
posed on one major surface of the second surbrate main
body 211 instead of the selective light absorbing layer
230 to suppress reflection of external light, OLED display
device 101 according to the first embodiment of the
present invention has an improved light viewing angle.
The contemporary light blocking layer blocks all the light,
but the selective light absorbing layer 230 selectively ab-
sorbs light so that the viewing angle can be improved.
[0070] Hereinafter, an internal structure of OLED dis-
play device 101 will be described in detail with reference
to FIG. 2 and FIG. 3. FIG. 2 is a layout view of a pixel
structure, focusing on display substrate 110, and FIG. 3
is a cross-sectional view of display substrate 110 and
encapsulation substrate 210 of FIG. 2, taken along the
line III-III.
[0071] FIG. 2 and FIG. 3 illustrate the active matrix
(AM) organic light emitting diode display device 101 with
a 2Tr-1Cap structure where two thin film transistors (TFT)
10 and 20 and a capacitor 80 are formed at each pixel,
but the first embodiment of the present invention is not
limited thereto. Accordingly, OLED display device 101
may have three or more thin film transistors and two or
more capacitors per each pixel, and a separate wire with
various different structures. Here, the pixel is a minimal
unit for displaying an image, and OLED display device
101 displays images through a plurality of pixels.
[0072] As shown in FIG. 2 and FIG. 3, display substrate
110 includes a switching thin film transistor 10, a driving
thin film transistor 20, a capacitor 80, and an organic light
emitting diode (OLED) 70, which are formed at each pixel.
The structure constructed by switching thin film transistor
10, driving thin film transistor 20, and capacitor 80 is

called a driving circuit DC 60. Display substrate 110 fur-
ther includes gate lines 151 arranged in a direction, data
lines 171 crossing gate lines 151 in an insulated manner,
and a common power line 172.
[0073] A pixel may be defined by taking gate lines 151,
data line 171, and common power line 172 as a boundary,
but is not limited thereto.
[0074] OLED 70 includes a pixel electrode 710, an or-
ganic emission layer 720 formed on pixel electrode 710,
and a common electrode 730 formed on organic emission
layer 720. Here, pixel electrode 710 may be a positive
(+) electrode which is a hole injection electrode, and com-
mon electrode 730 may be a negative (-) electrode which
is an electron injection electrode. The first embodiment
of the present invention is however not limited thereto.
That is, pixel electrode 710 may be a negative electrode
and common electrode 730 may be a positive electrode
according to a driving method of OLED display device
101. Holes and electrons are injected to organic emission
layer 720 respectively from pixel electrode 710 and com-
mon electrode 730. When excitons being combinations
of the injected holes and electrons fall from an excited
state to a ground state, light is emitted.
[0075] The pixel area 50 that may be defined as an
opening of pixel definition layer 190 indicates an area
where organic emission layer 720 substantially emits
light.
[0076] In addition, in OLED display device 101 accord-
ing to the first embodiment of the present invention,
OLED 70 emits light toward encapsulation substrate 210.
In order for OLED 70 to emit light toward encapsulation
substrate 210, pixel electrode 710 is formed as a reflec-
tive electrode, and common electrode 730 is formed as
a transparent or semi-transparent electrode.
[0077] Capacitor 80 includes a pair of capacitor elec-
trode plates 158 and 178, interposing an interlayer insu-
lating layer 160 therebetween. Here, interlayer insulating
layer 160 functions as a dielectric material. The capaci-
tance is determined depending upon electric charges
charged at the first capacitor 80 and the voltages applied
to the two capacitor electrode plates 158 and 178.
[0078] Switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate
electrode 152, a switching source electrode 173, and a
switching drain electrode 174. Driving thin film transistor
20 includes a driving semiconductor layer 132, a driving
gate electrode 155, a driving source electrode 176, and
a driving drain electrode 177.
[0079] Switching thin film transistor 10 is used as a
switch for selecting a pixel to emit light. Switching gate
electrode 152 is electrically connected to gate line 151.
Switching source electrode 173 is electrically connected
to data line 171. Switching drain electrode 174 is sepa-
rated from switching source electrode 173 and is electri-
cally connected to one of capacitor electrode plates 158
and 178, for example, capacitor electrode plate 158.
[0080] Driving thin film transistor 20 applies a driving
voltage to pixel electrode 710 to excite an organic emis-

9 10 



EP 2 280 435 A2

7

5

10

15

20

25

30

35

40

45

50

55

sion layer 720 of an OLED 70 in the selected pixel. Driving
gate electrode 155 is electrically connected to capacitor
electrode plate 158 electrically connected with switching
drain electrode 174. Driving source electrode 176 and
the other capacitor electrode plate 178 are respectively
electrically connected to common power line 172. Driving
drain electrode 177 is electrically connected to pixel elec-
trode 710 of OLED 70 through a contact hole.
[0081] With such a structure, switching thin film tran-
sistor 10 is operated by the gate voltage applied to gate
line 151, and transmits the data voltage applied to data
line 171 to driving thin film transistor 20. The voltage with
a value corresponding to a difference between the com-
mon voltage applied to driving thin film transistor 20 from
common power line 172 and the data voltage transmitted
from switching thin film transistor 11 is stored at capacitor
80, and the current corresponding to the voltage stored
at capacitor 80 flows to OLED 70 through driving thin film
transistor 20 to thereby excite OLED 70.
[0082] As shown in FIG. 3, encapsulation substrate
210 is disposed on OLED 70 to protect OLED 70.
[0083] Hereinafter, a second embodiment of the
present invention will be described with reference to FIG.
4.
[0084] As shown in FIG. 4, an OLED display device
102 according to the second embodiment of the present
invention includes a selective light absorbing layer 240
formed in a multi-layer structure. The selective light ab-
sorbing layer 240 is formed of a stack of first color layers
2411, 2421, and 2431 and second color layers 2412,
2422, and 2432, each having a different color. Thus, the
selective light absorbing layer 240 has a mixed color of
colors of the first color layers 2411, 2421, and 2431 and
colors of second color layers 2412, 2422, and 2432.
[0085] The selective light absorbing layer 240 are di-
vided into a plurality of light absorbing areas 241, 242,
and 243, and each of light absorbing layers 241, 242,
and 243 has a different mixed color of the colors of the
first color layers 2411, 2421, and 2431 and the colors of
the second color layers 2412, 2422, and 2432.
[0086] In addition, a color purity enhancing layer 220
includes a first color purity enhancing layer 221 facing
an OLED 70 emitting light of a red-based color, a second
color purity enhancing layer 222 facing an OLED 70 emit-
ting light of green-based color, and a third color purity
enhancing layer 223 facing an OLED 70 emitting light of
a blue-based color. The first color purity enhancing layer
221 is formed of a red color filter, the second color purity
enhancing layer 222 is formed of a green color filter, and
the third color purity enhancing layer 223 is formed of a
blue color filter.
[0087] Each of color purity enhancing layers 221, 222,
and 223 is simultaneously formed with the respective first
color layers 2411, 2421, and 2431 of the selective light
absorbing layer 240.
[0088] In detail, for example, a color purity enhancing
layer 221 formed of a color filter having a red-based color
is disposed facing toward OLED 70 emitting light of the

red-based color from the top. In addition, the selective
light absorbing layer 240 of the first light absorbing area
242 that surrounds the corresponding OLED 70 has a
structure in which a first color layer 2421 simultaneously
formed of the same material of color purity enhancing
layer 223 and a second color layer 2422 formed of a color
filter having a green-based color are stacked. According-
ly, the selective light absorbing layer 240 has a magenta-
based color from a mixture of a red-based color and a
green-based color.
[0089] Selective light absorbing layers 240 of second
and third light absorbing areas 243 and 241 are also
formed through such a method of forming the selective
light absorbing layer 240 of the first light absorbing area
242.
[0090] With the above-described configuration, OLED
display device 102 according to the second embodiment
of the present invention can more effectively form the
selective light absorbing layer 240 and color purity en-
hancing layer 220. Further, OLED display device 102 can
improve visibility and viewing angle by effectively sup-
pressing reflection of external light, and simultaneously
productivity can be improved.
[0091] Hereinafter, an experimental example and a
comparative example will be described with reference to
FIG. 5.
[0092] In the experimental example, an OLED display
device includes a selective light absorbing layer 230 that
selectively absorbs light of a specific wavelength band
for each pixel area according to the first embodiment of
the present invention. In the comparative example, a con-
temporary OLED display device includes a black-colored
light blocking layer instead of the selective light absorbing
layer 230.
[0093] In the present experiment, the viewing angle is
set to 0 degrees from the front of the OLED display device
and 90 degrees from the side of the OLED display device.
[0094] As shown in FIG. 5, when the viewing angle
exceeds 40 degrees, light is completely blocked by the
OLED display device having the black-colored light ab-
sorbing layer in the case of the comparative example so
that visibility is radically deteriorated.
[0095] Meanwhile, since the selective light absorbing
layer 230 in the experimental example selectively ab-
sorbs light of a specific wavelength band from reflected
external light rather than absorbing all the light, the visi-
bility is deteriorated slower compared to the comparative
example even though the viewing angle exceeds 40 de-
grees.
[0096] As described, through the present experiment,
the experimental example according to the first embod-
iment of the present invention has improved visibility and
light viewing angle compared to the comparative exam-
ple.
[0097] While this invention has been described in con-
nection with what is presently considered to be practical
embodiments, it is to be understood that the invention is
not limited to the disclosed embodiments, but, on the
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contrary, is intended to cover various modifications and
equivalent arrangements included within the scope of the
appended claims.

Claims

1. An organic light emitting diode, hereinafter referred
to as OLED display device, comprising:

a first substrate main body divided into a plurality
of spaced apart pixel areas and a non-pixel area
disposed between each of the plurality of pixel
areas;
an organic light emitting element formed in each
of the plurality of pixel areas;
a second substrate main body disposed spaced
apart and facing toward the plurality of organic
light emitting elements with a space disposed
between the second substrate main body and
the plurality of organic light emitting elements,
the space being sealed by the first and second
substrate main bodies in a vacuum; and
a selective light absorbing layer formed on a ma-
jor surface of the second substrate main body,
the selective light absorbing layer disposed in
alignment with and facing toward the non-pixel
area, and the selective light absorbing layer se-
lectively absorbing light of a color that corre-
sponds to a major color component among color
components of external incident light reflected
at one of the plurality of organic light emitting
elements neighboring the non-pixel area.

2. The OLED display device of claim 1, wherein the
color of the selective light absorbing layer that is ar-
ranged to face a non-pixel area neighboring one of
the organic light emitting elements is in a comple-
mentary relationship with the color of the external
incident light reflected at the one organic light emit-
ting element.

3. The OLED display device of claim 1 or 2, wherein
the plurality of organic light emitting elements re-
spectively emit at least one of two or more colors.

4. The OLED display device of claim 3, wherein the
selective light absorbing layer is divided into a plu-
rality of light absorbing areas each respectively ab-
sorbing light of at least one of two or more colors.

5. The OLED display device of claim 4, wherein one of
the plurality of light absorbing areas absorbing light
of a color is arranged to face one non-pixel area
neighboring one organic light emitting element that
reflects light of the color absorbed by the one light
absorbing area the most.

6. The OLED display device of claim 4, wherein a color
of light emitted from each of the plurality of organic
light emitting elements includes three primary colors
of red-based, green-based, and blue-based colors.

7. The OLED display device of claim 6, wherein an or-
ganic light emitting element emitting light of a red-
based color relatively reflects light of a green-based
color the most, an organic light emitting element
emitting light of a green-based color relatively re-
flects light of a blue-based color the most, and an
organic light emitting element emitting light of a blue-
based color relatively reflects light of a red-based
color the most.

8. The OLED display device of claim 7, wherein the
plurality of light absorbing areas comprise a first light
absorbing area absorbing light of a green-based
color, a second light absorbing area absorbing light
of a blue-based color, and a third light absorbing area
absorbing light of a red-based color.

9. The OLED display device of claim 8, wherein one or
more of:

the first light absorbing area is arranged to face
a non-pixel area surrounding an organic light
emitting element that emits light of a red-based
color; and/or
the second light absorbing area is arranged to
face a non-pixel area surrounding an organic
light emitting element that emits light of a green-
based color; and/or
the third light absorbing area is arranged to face
a non-pixel area surrounding an organic light
emitting element that emits light of a blue-based
color.

10. The OLED display device of claim 9, wherein the first
light absorbing area is arranged to face the non-pixel
area the organic light emitting element that emits
light of a red-based color and wherein the selective
light absorbing layer of the first light absorbing area
is a color filter having a magenta-based color; and/or
wherein the first light absorbing area is arranged to
face the non-pixel area the organic light emitting el-
ement that emits light of a green-based color wherein
the selective light absorbing layer of the second light
absorbing area is a color filter having a yellow-based
color; and/or
wherein the first light absorbing area is arranged to
face the non-pixel area the organic light emitting el-
ement that emits light of a blue-based color, wherein
the selective light absorbing layer of the third light
absorbing area is a color filter having a cyan-based
color.

11. The OLED display device of any preceding claim,
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further comprising a color purity enhancing layer
formed on the major surface of the second substrate
main body, the color purity enhancing layer facing
toward the pixel area.

12. The OLED display device of claim 11, wherein the
color purity enhancing layer is a color filter having
the same color of light emitted from the organic light
emitting element facing toward the color purity en-
hancing layer.

13. The OLED display device of claim 12, wherein the
selective light absorbing layer is formed of a first color
layer and a second color layer stacked with different
colors, and the selective light absorbing layer has a
color where the color of the first color layer and the
color of the second color layer are mixed.

14. The OLED display device of claim 13, wherein the
color purity enhancing layer is simultaneously
formed with the first color layer of the selective light
absorbing layer.
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