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ORGANIC LIGHT EMITTING DIODE
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0069059, filed in the
Korean Intellectual Property Office, on Jul. 28, 2009, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] The following description relates generally to an
organic light emitting diode (OLED) display. More particu-
larly, the following description relates generally to an OLED
display of which impact durability and display characteristics
are improved.

[0004] 2. Description of the Related Art

[0005] An organic light emitting diode (OLED) display is
an emissive or self-luminance display, and differs from a
liquid crystal display (LCD) in that it does not require a
separate light source so that it can be made to be relatively thin
and light in weight. Furthermore, as the OLED display has
characteristics such as relatively low power consumption,
high luminance, and short response time, it has been spot-
lighted as a next generation display device.

[0006] Inthe OLED display, the holeinjection electrodes or
the electron injection electrodes of the OLED display, and
other various metal wires thereof, reflect light that is incident
thereupon from the outside. When the OLED display is used
in a bright location, the black color expression and the con-
trast thereof may be poor due to the reflection of external
light.

[0007] In order to reduce the reflection of external light, a
polarizing plate and a phase delay plate may be utilized in an
OLED display for suppressing reflection of the external light.
However, a conventional method that suppresses reflection of
external light through the polarizing plate and the phase delay
plate has a problem in that a large amount of light generated
from an organic emission layer can also be lost when the light
is emitted to the outside through the polarizing plate and the
phase delay plate.

[0008] The above information disclosed in this Back-
ground section is only for enhancement of understanding of
the background of the described technology and therefore it
may contain information that does not form the prior art that
1s already known in this country to a person of ordinary skill
in the art.

SUMMARY

[0009] An aspect of an embodiment of the present inven-
tion 1s directed toward an OLED display having improved
impact durability and ability to suppress reflection of external
light to thereby improve visibility and reduce (minimize) a
loss of light emitted to the outside from an organic light
emitting element in the OLED display.
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[0010] An organic light emitting diode (OLED) display
according to an exemplary embodiment includes: a display
substrate assembly including an organic light emitting ele-
ment; an encapsulation substrate assembly on the display
substrate assembly with a space therebetween, the encapsu-
lation substrate assembly being sealed with the display sub-
strate assembly; and a filling agent filling the space between
the display substrate assembly and the encapsulation sub-
strate assembly. Here, the filling agent is adapted to selec-
tively absorb external light entering through the encapsula-
tion substrate assembly and incident on the organic light
emitting element as a function of wavelength in a wavelength
band of the external light to control transmittance.

[0011]
absorb the external light having wavelengths in a wavelength
band of 430 nm to 670 nm.

[0012]
to the filling agent may be higher in a wavelength band of 520

The filling agent may be adapted to selectively

The transmittance of the external light with respect

nm to 560 nm than in wavelength bands of 480 nm to 510 nm
and of 580 nm to 610 nm.

[0013]
to the filling agent in a wavelength band of 460 nm to 620 nm

The transmittance of the external light with respect

may satisfy a W shape like a quartic function having two
minimums and one maximum.

[0014]
wavelength band of 480 nm to 510 nm and the wavelength

The two minimums may be respectively in the

band of 580 nm to 610 nm, and the maximum may be in the
wavelength band of 520 nm to 560 nm.

[0015]
the organic light emitting element may be in one or more

Wavelengths of more than 80% of emissive light of

specific wavelength bands, and the one or more specific wave-
length bands may not be overlapped with the wavelength
bands of 480 nm to 510 nm and of 580 nm to 610 nm.

[0016]
light of the organic light emitting element may be in the
wavelength bands 0450 nm to 480 nm, of 510 nm to 560 nm,
and of 600 nm to 650 nm.

[0017] The filling agent may include a resin containing a
light absorbing material.

[0018] The transmittance of the external light by the filling
agent may be controlled according to the type and content of
the light absorbing material.

[0019] Theresinmay include at least one of polycarbonate,
polyether (PES), polymethyl methacrylate,
(PMMA), polyethylene terephthalate, or triacetate cellulose.

[0020] The light absorbing material may include at least
one of carbon black, a polyene-based pigment, an azo-based
pigment, an azomethine-based pigment, a diimmonium-
based pigment, a phthalocyanine-based pigment, a quinine-
based pigment, an indigo-based pigment, a thioindigo-based
pigment, a dioxadin-based pigment, a quinacridone-based
pigment, an isoindolinone-based pigment, a metal oxide, a
metal complex, or aromatic hydrocarbons.

The wavelengths of more than 80% of the emissive

sulfone
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[0021] The polyene-based pigment may include a com-

pound represented by at least one of Formula 1 or Formula 2:
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Formula 1

[0022] The azo-based pigment may include a compound
represented by Formula 3:

Formula 3

S

Z:

z
P
z

[0023] The quinacridone-based pigment may include a
compound represented by at least one of Formula 4 or For-
mula 5:

Formula 4
0]
el
N
N
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e}
Formula 5
0]
el
N
N
H
e}

[0024] The quinine-based pigment may include a com-
pound represented by at least one of Formula 6, Formula 7, or
Formula 8:

Formula 6

Formula 2
-continued
Formula 7
N
x
Sy 0
Formula 8
N,
x
H,N 0

[0025] Theindigo-based pigment may include a compound
represented by at least one of Formula 9, Formula 10, or
Formula 11:

Formula 9

o]

Formula 10

Formula 11
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[0026] The aromatic hydrocarbons may include a com-
pound represented by at least one of Formula 12, Formula 13,
Formula 14, Formula 15, Formula 16, Formula 17, or For-
mula 18:

Formula 12
Formula 13
Formula 14
Formula 15
Formula 16

t'

Formula 17
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-continued
Formula 18

[0027] According to the present invention, the OLED dis-
play improves impact durability and at the same time
improves visibility by suppressing reflection of external light,
and a loss of light emitted to the outside from the organic light
emitting element can be reduced (minimized).

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1 is a cross-sectional view of an organic light
emitting diode (OLED) display according to an exemplary
embodiment.

[0029] FIG. 2 is an enlarged layout view of an internal
structure of the OLED display of FIG. 1.

[0030] FIG. 3 is a cross-sectional view of FIG. 2, taken
along the line II1-I11.

[0031] FIG. 4 is a graph illustrating a transmittance distri-
bution for each wavelength band of Experimental Example 1
and Experimental Example 2 according to embodiments of
the present invention.

DETAILED DESCRIPTION

[0032] In the following detailed description, only certain
exemplary embodiments of the present invention are shown
and described, by way of illustration. As those skilled in the
art would recognize, the invention may be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Also, in the context ofthe
present application, when a first element is referred to as
being “on” a second element, it can be directly on the second
element or be indirectly on the second element with one or
more intervening elements interposed therebetween. Like
reference numerals designate like elements throughout the
specification.

[0033] In addition, in FIG. 2 and FIG. 3, an organic light
emitting diode (OLED) display is illustrated as an active
matrix (AM)-type OLED display in a 2Tr-1Cap structure in
which two TFTs T1 and T2 and one storage capacitor C1 are
formed in one pixel, but the present invention is not limited
thereto. Therefore, the OLED display according the embodi-
ments of the present invention can have various suitable struc-
tures. For example, three or more TFTs and two or more
capacitors can be provided in one pixel of the OLED display,
and separate wires can be further provided in the OLED
display. Here, a pixel is a minimum unit for displaying an
image, and the OLED display displays an image by using a
plurality of pixels.

[0034] Hereinafter, an exemplary embodiment will be
described with reference to FIGS. 1, 2, and 3.

[0035] As shown in FIG. 1, an organic light emitting diode
(OLED) display 101 according to an exemplary embodiment
includes a display substrate assembly 110, an encapsulation
substrate assembly 210, a sealant 350, and a filling agent 300.
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[0036] The display substrate assembly 110 includes a first
substrate 111, a driving circuit (DC), and an organic light
emitting element 70. The driving circuit DC and the organic
light emitting element 70 are formed on the first substrate
111.

[0037] The first substrate 111 may be formed of an insulat-
ing substrate made of glass, quartz, ceramic, and/or plastic.
However, the exemplary embodiment is not limited thereto,
and the first substrate 111 may be formed of a metallic sub-
strate made of stainless steel.

[0038] The driving circuit DC includes thin film transistors
10 and 20 (shown in FIG. §), and drives the organic light
emitting element 70. The organic light emitting element 70
emits light according to a driving signal transmitted from the
driving circuit DC to display images.

[0039] Detailed structures of the organic light emitting ele-
ment 70 and the driving circuit DC are shown in FIG. 2 and
FIG. 3, but the exemplary embodiment is not limited to the
structures shown in FIG. 2 and FIG. 3. The OLED 70 and the
driving circuit may be suitably modified.

[0040] Also, in the exemplary embodiment, wavelengths of
more than 80% of light emitted from the organic light emit-
ting element 70 are in wavelength ranges (bands) of 450 nm
to 480 nm, of 510 nm to 560 nm, and of 600 nm to 650 nm.
That 1s, the organic light emitting element 70 mainly emits
white light which is a mixture of light having wavelengths in
the three wavelength ranges (bands).

[0041] The encapsulation substrate assembly 210 is dis-
posed at a distance from the display plate 110, and the encap-
sulation substrate assembly 210 and the display substrate
assembly 110 are sealed in a vacuum-tight manner. As
described, the encapsulation substrate assembly 210 sealed
with the display substrate assembly 110 covers the organic
light emitting element 70 and the driving circuit DC of the
display substrate assembly 110 for protection. The encapsu-
lation substrate assembly 210 includes a second substrate 211
made of a transparent material such as glass and plastic.

[0042] The filling agent 300 is disposed between the dis-
play substrate assembly 110 and the encapsulation substrate
assembly 210 to fill a space formed between the display
substrate assembly 110 and the encapsulation substrate
assembly 210. As described, the filling agent 300 improves
mechanical strength by filling the space between the display
substrate assembly 110 and the encapsulation substrate
assembly 210. That is, the inside of the OLED display 101 is
filled with the filling agent 300 so that durability to external
impact can be improved.

[0043] Inaddition, the filling agent 300 selectively absorbs
external light incident upon the organic light emitting element
70 of the display substrate assembly 110 that has entered from
the outside through the encapsulation substrate assembly 210
depending on (or as a function) the wavelength in the wave-
length range (band) of the external light to control transmit-
tance.

[0044] In the exemplary embodiment, the filling agent 300
absorbs external light in a wavelength range of 430 nm to 670
nm. In addition, the filling agent 300 absorbs a different
amount of external light depending on (or as a function of) the
wavelength in the wavelength range of 430 nm to 670 nm.
That is, the filling agent 300 selectively absorbs the external
light so that transmittance of the external light with respect to
the filling agent 300 is changed depending of the wavelength
of the wavelength range (band).
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[0045] 1In further detail, a wavelength band-specific trans-
mittance of the external light with respect to the filling agent
300 is higher in the wavelength range of 520 nm to 560 nm
than in the wavelength range of 480 nm to 510 nm and the
wavelength range of 580 nm to 680 nm.

[0046] That is, a graph illustrating the wavelength band-
specific transmittance of the external light with respect to the
filling agent 300 has a W-shape like a quartic function having
two minimums and one maximum within a wavelength range
of 460 nm to 620 nm. Here, the two minimums are respec-
tively located in a wavelength range of 480 nm to 510 nm and
a wavelength range of 580 nm to 610 nm, and the maximum
is located in a wavelength range of 520 nm to 560 nm. As
described, the filling agent 300 absorbs external light in a
specific wavelength range (band) among external light that
has entered through the encapsulation substrate assembly 210
and is incident upon the organic light emitting element 70 of
the display substrate assembly 110 so as to suppress reflection
of external light. The filling agent 300 absorbs some external
light included in the wavelength range of 430 nm to 670 nm,
and intensively absorbs external light included in the wave-
length range of 580 nm to 680 nm.

[0047] Emissive light of the organic light emitting element
70 is mainly included in wavelength ranges of 450 nm to 480
nm, 510 nm to 560 nm, and 600 nm to 650 nm. Here, as
described above, the wavelengths of more than 80% of the
emissive light of the organic light emitting element 70 are
included in one or more specific wavelength bands (e.g., the
above three described specific wavelength ranges (bands)),
and the one or more specific wavelength bands (to which the
wavelengths of most of the emissive light are included in) are
not overlapped with the wavelength bands where the trans-
mittance of the external light with respect to the filling agent
300 is relatively low, which are in the wavelength ranges
(bands) of 480 nm to 510 nm and of 580 nm to 610 nm.
Therefore, compared to the external light, a loss of the emis-
sive light of the organic light emitting element 70 when pass-
ing through the filling agent 300 is relatively low.

[0048] As described, the transmittance of the filling agent
300 is controlled to reduce or minimize absorption of emis-
sive light of the organic light emitting element 70 and increase
or maximize absorption of external light. That is, the filling
agent 300 suppresses reflection of external light by absorbing
a great amount of external light, but a relatively small amount
of emissive light of the organic light emitting element 70,
passing through the filling agent 300, is lost. Accordingly, the
filling agent 300 can reduce or minimize a loss of light emit-
ted outside from the organic light emitting element 70 while
improving visibility by suppressing reflection of external
light.

[0049] In addition, the filling agent 300 includes a resin
containing a light absorbing material. The external light
transmittance by the filling agent 300 can be controlled
according to the type and content of the light absorbing mate-
rials that are utilized.

[0050] Here, in one embodiment, the resin includes poly-
carbonate, polyether sulfone (PES), polymethyl methacry-
late, (PMMA), polyethylene terephthalate, and/or triacetate
cellulose.

[0051] The light absorbing material includes carbon black,
a polyene-based pigment, an azo-based pigment, an azome-
thine-based pigment, a diimmonium-based pigment, a phtha-
locyanine-based pigment, a quinine-based pigment, an
indigo-based pigment, a thioindigo-based pigment, a dioxa-
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din-based pigment, a quinacridone-based pigment, an isoin-
dolinone-based pigment, a metal oxide, a metal complex,
and/or aromatic hydrocarbons.

[0052] The light absorbing material absorbs light in a spe-
cific wavelength band according to the type thereof. There-
fore, the filling agent 300 may have transmittance that is
selective to a wavelength band of external light according to
the light absorbing material included therein. That is, light
transmittance can be intensively controlled in a specific wave-
length band in consideration of external light of which reflec-
tion is to be suppressed and a main wavelength band of the
emissive light of the organic light emitting element 70. In this
case, the light absorbing material can be made of a combina-
tion of various suitable materials.

[0053] Some of light absorbing materials that can be
included in the filling agent 300 will be exemplarily described
in further detail. The filling agent 300 can selectively control
atransmittance of external light in a specific wavelength band
by including one or two or more of light absorbing materials
to be described hereinafter.

[0054] In one embodiment, the polyene-based pigment
includes a compound represented by Formula 1 and/or For-
mula 2.
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[0059] Here, the compound of Formula 4 may absorb light
having a wavelength of about 523 nm, and the compound of
Formula 5 may absorb light having a wavelength of about 528
nm.

Formula 1

P
NO, \

[0055] Here, the compound of Formula 1 is called dodeca-
preno-beta-carotene, and enables absorbing of light having a
wavelength range of about 480 nm to about 530 nm. The
compound of Formula 2 is called a trans-stilbene, and enables
absorbing of light having a wavelength of about 525 nm.
[0056] Inoneembodiment, the azo-based pigment includes
a compound represented by Formula 3.

Formula 3

[0057] Here, the compound of Formula 3 enables absorbing
of light having a wavelength of about 518 nm.

[0058] In one embodiment, the quinacridone-based pig-
ment includes a compound represented by Formula 4 and/or
Formula 5.

Formula 2

[0060] In one embodiment, the quinine-based pigment
includes a compound represented by Formula 6, Formula 7,
and/or Formula 8.

Formula 6

Formula 7

J
/z

0]
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-continued

N
N
LN 0

[0061] Here, the compound of Formula 6 may absorb light
having a wavelength of about 528 nm, the compound of
Formula 7 may absorb light having a wavelength of about 549
nm, and the compound of Formula 8 may absorb light having
a wavelength of about 508 nm.

[0062] In one embodiment, the indigo-based pigment
includes a compound represented by Formula 9, Formula 10,
and/or Formula 11.

Formula 8

Formula 9
0
|
! S ‘
e}
Formula 10
Formula 11

[0063] Here, the compound of Formula 9 may absorb light
having a wavelength of about 546 nm, the compound of
Formula 10 may absorb light having a wavelength of about
505 nm, and the compound of Formula 11 may absorb light
having a wavelength of about 534 nm.

[0064] In one embodiment, the aromatic hydrocarbons
include a compound represented by Formula 12, Formula 13,
Formula 14, Formula 15, Formula 16, Formula 17, and/or
Formula 18.

Formula 12
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-continued
Formula 13
/\|
=
/
\/
Formula 14
/\|
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Z |
Formula 15
Formula 16

Formula 17
Formula 18

[0065] Here, the compound of Formula 12 may absorb light
having a wavelength of about 523 nm, and the compound of
Formula 13 may absorb light having a wavelength of about
512 nm. The compound of Formula 14 may absorb light
having a wavelength of about 510 nm, and the compound of
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Formula 15 may absorb light having a wavelength of about
519 nm. The compound of Formula 16 may absorb light
having a wavelength of about 534 nm, the compound of
Formula 17 may absorb light having a wavelength of about
523 nm, and the compound of Formula 18 may absorb light
having a wavelength of about 521 nm.

[0066] The sealant 350 is disposed between edges or edge
portions of the display substrate assembly 110 and the encap-
sulation substrate assembly 210 to seal them in a vacuum-
tight manner. That is, the display substrate assembly 110 and
the encapsulation substrate assembly 210 are sealed in a
vacuum-tight manner by the sealant 350.

[0067] With the above-described configuration, the OLED
display 101 can improve impact durability and at the same
time improves visibility by suppressing reflection of external
light, and loss of light emitted to the outside from the organic
light emitting element 70 can be reduced or minimized.
Therefore, use efficiency of overall light in the OLED display
101 is increased so that luminance can be improved.

[0068] In addition, the OLED display 101 can reduce
power consumption and have an increased life-span.

[0069] Hereinafter, an internal structure of the OLED dis-
play 101 will be described in further detail with reference to
FIG. 2 and F1G. 3. FIG. 2 is a layout view of a pixel structure,
focusing on the display substrate assembly 110, and FIG. 3 is
a cross-sectional view of the display substrate assembly 110
and the encapsulation substrate assembly 210 of FIG. 2, taken
along the line I1I-II1.

[0070] Asshownin FIG. 2 and FIG. 3, the display substrate
assembly 110 includes a switching thin film transistor 10, a
driving thin film transistor 20, a capacitor 80, and an OLED
70, which are formed at each pixel. Here, a configuration
including the switching thin film transistor 10, the driving
thin film transistor 20, and the capacitor 80 is referred to as a
driving circuit DC. In addition, the display substrate assembly
110 further includes gate lines 151 arranged to extend in a first
direction, and data lines 171 and common power lines 172
that extend in a second direction crossing the first direction of
the gate lines 151 in an insulated manner. Here, a pixel is
defined by taking a gate line 151, a data line 171, and a
common power line 172 as boundaries of the pixel, but the
present invention is not limited thereto.

[0071] The organic light emitting element 70 includes a
pixel electrode 710, an organic emission layer 720 formed on
the pixel electrode 710, and a common electrode 730 formed
on the organic emission layer 730. The pixel electrode 710
functions as a positive (+) electrode that is utilized as a hole
injection electrode, and the common electrode 730 functions
as a negative (=) electrode that is utilized as an electron
injection electrode. However, the present invention is not
limited thereto, and depending upon the way of driving the
OLED display 100, it is possible that the pixel electrode 710
functions as the negative electrode and the common electrode
730 functions as the positive electrode. Holes and electrons
from the pixel electrode 710 and the common electrode 730
are injected into the organic emission layer 720. When exci-
tons generated from combinations of electrons and holes shift
from an excited state to a ground state, light emission occurs.
[0072] Inthe OLED display 101 according to an exemplary
embodiment, the organic light emitting element 70 emits light
toward a direction of the encapsulation substrate assembly
210. That is, the organic light emitting element 70 is formed
as a front emission type. For light emission of the organic
light emitting element 70 toward the encapsulation substrate
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assembly 210 direction, the pixel electrode 710 may be
formed as a reflective electrode and the common electrode
730 may be formed as a transparent or semi-transparent elec-
trode.

[0073] The capacitor 80 includes a pair of capacitive plates
158 and 178, interposing an interlayer insulating layer 160
therebetween. Here, the interlayer insulating layer 160 func-
tions as a dielectric material. Capacitance is determined
according to charges charged at the capacitor 80 and a voltage
between the capacitive plates 158 and 178.

[0074] The switching thin film transistor 10 includes a
switching semiconductor layer 131, a switching gate elec-
trode 152, a switching source electrode 173, and a switching
drain electrode 174. The 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.

[0075] The switching thin film transistor 10 is used as a
switch for selecting a pixel to emit light. The switching gate
electrode 152 is connected to a gate line 151. The switching
source electrode 173 is connected to a data line 171. The
switching drain electrode 174 is disposed at a distance from
the switching source electrode 173 and is connected to one of
the capacitive plates, for example, the capacitive plate 158.

[0076] The driving thin film transistor 20 applies a driving
voltage to a pixel electrode 710 to excite an organic emission
layer 720 of an organic light emitting element 70 in the
selected pixel. The driving gate electrode 155 is connected to
the capacitive plate 158 connected to the switching drain
electrode 174. The driving source electrode 176 and the other
capacitive plate 178 are respectively connected to a common
power line 172. The driving drain electrode 177 is connected
to the pixel electrode 710 of the organic light emitting ele-
ment 70 through a contact hole.

[0077] With the above structure, the switching thin film
transistor 10 is operated by the gate voltage applied to the gate
line 161, and transmits the data voltage applied to the data line
171 to the driving thin film transistor 20. The voltage with a
value corresponding to a difference between the common
voltage applied to the driving thin film transistor 20 from the
common power line 172 and the data voltage transmitted
from the switching thin film transistor 10 is stored at the
capacitor 80, and the current corresponding to the voltage
stored at the capacitor 80 flows to the organic light emitting
element 70 through the driving thin film transistor 20 to
thereby excite the OLED 70 to emit light.

[0078] As shown in FIG. 3, the encapsulation substrate
assembly 210 is disposed on the organic light emitting ele-
ment 70 for protecting the encapsulation substrate assembly
210. In addition, the filling agent 300 is filled between the
display substrate assembly 110 and the encapsulation sub-
strate assembly 210.

[0079] Hereinafter, referring to FIG. 4, an effect of embodi-
ments of the present invention will be described in further
detail through Experimental Example 1 and Experimental
Example 2. Experimental Example 1 and Experimental
Example 2 were performed with different types and contents
of alight absorbing material included in the filling agent 300.
[0080] As shown in FIG. 4, the Experimental Example 1
and Experimental Example 2 both have W-type graphs for
wavelength band-specific transmittance of external light
through the filling agent. In addition, the band-specific trans-
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mittance of external light through the filling agent is higher in
arange other than the ranges 0480 nm to 510 nm and 580 nm
to 680 nm.

[0081] In addition, as shown in FIG. 4, a wavelength of an
emissive light of the OLED according to the exemplary
embodiment is mainly included within the wavelength ranges
of 450 nm to 480 nm, 510 nm to 560 nm, and 600 nm to 650
nm.

[0082] Therefore, according to the Experimental Example
1 and Experimental Example 2, the filling agent absorbs most
of the external light but a loss of the emissive light of the
OLED passing through the filling agent is relatively small.
That is, both of the Experimental Example 1 and Experimen-
tal Example 2 suppress reflection of external light while
reducing or minimizing a loss of light emitted to the outside
from the OLED.

[0083] However, compared to the Experimental Example 1
and Experimental Example 2, a typical filling agent that does
not have a selective light absorbing function has a transmit-
tance range of 0.9 to 1, and has a straight line-type graph for
wavelength band-specific transmittance of external light
through the typical filling agent. Therefore, the conventional
typical filling agent cannot suppress reflection of external
light.

[0084] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:
1. An organic light emitting diode (OLED) display com-
prising:

a display substrate assembly comprising an organic light
emitting element;

an encapsulation substrate assembly on the display sub-
strate assembly with a space therebetween, the encapsu-
lation substrate assembly being sealed with the display
substrate assembly; and

a filling agent filling the space between the display sub-
strate assembly and the encapsulation substrate assem-
bly,

wherein the filling agent is adapted to selectively absorb
external light entering through the encapsulation sub-
strate assembly and incident on the organic light emit-
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ting element as a function of wavelength ina wavelength
band of the external light to control transmittance.

2. The OLED display of claim 1, wherein the filling agent
is adapted to selectively absorb the external light having
wavelengths in a wavelength band of 430 nm to 670 nm.

3. The OLED display of claim 2, wherein the transmittance
of the external light with respect to the filling agent is higher
in a wavelength band of 520 nm to 560 nm than in wavelength
bands of 480 nm to 510 nm and of 580 nm to 610 nm.

4. The OLED display of claim 3, wherein the transmittance
of the external light with respect to the filling agent in a
wavelength band of 460 nm to 620 nm satisfies a W shape like
a quartic function having two minimums and one maximum.

5. The OLED display of claim 4, wherein the two mini-
mums are respectively in the wavelength band of 480 nm to
510 nm and the wavelength band of 580 nm to 610 nm, and the
maximum is in the wavelength band of 520 nm to 560 nm.

6. The OLED display of claim 3, wherein wavelengths of
more than 80% of emissive light of the organic light emitting
element are in one or more specific wavelength bands, and the
one or more specific wavelength bands are not overlapped
with the wavelength bands of 480 nm to 510 nm and of 580
nm to 610 nm.

7. The OLED display of claim 6, wherein the wavelengths
of more than 80% of the emissive light of the organic light
emitting element are in the wavelength bands of 450 nm to
480 nm, of 510 nm to 560 nm, and of 600 nm to 650 nm.

8. The OLED display of claim 1, wherein the filling agent
comprises a resin containing a light absorbing material.

9. The OLED display of claim 8, wherein the transmittance
of the external light by the filling agent is controlled accord-
ing to the type and content of the light absorbing material.

10. The OLED display of claim 9, wherein the resin com-
prises at least one of polycarbonate, polyether sulfone (PES),
polymethyl methacrylate, (PMMA), polyethylene terephtha-
late, or triacetate cellulose.

11. The OLED display of claim 9, wherein the light absorb-
ing material comprises at least one of carbon black, a poly-
ene-based pigment, an azo-based pigment, an azomethine-
based pigment, a diimmonium-based pigment, a
phthalocyanine-based pigment, a quinine-based pigment, an
indigo-based pigment, a thioindigo-based pigment, a dioxa-
din-based pigment, a quinacridone-based pigment, an isoin-
dolinone-based pigment, a metal oxide, a metal complex, or
aromatic hydrocarbons.

12. The OLED display of claim 11, wherein the polyene-
based pigment comprises a compound represented by at least
one of Formula 1 or Formula 2:

Formula 1

Formula 2
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13. The OLED display of claim 11, wherein the azo-based Formula 9
pigment comprises a compound represented by Formula 3: 0

Formula 3

O,N —< >—N
\ S
N N 0
. Formula 10

14. The OLED display of claim 11, wherein the quinacri-
done-based pigment comprises a compound represented by at
least one of Formula 4 or Formula 5:

Formula 4 Formula 11
0]
H
N
N
H
¢}
Formula 5
Q 17. The OLED display of claim 11, wherein the aromatic
I hydrocarbons include a compound represented by at least one

of Formula 12, Formula 13, Formula 14, Formula 15, For-
mula 16, Formula 17, or Formula 18:

Formula 12
N
H
¢}
15. The OLED display of claim 11, wherein the quinine-
based pigment comprises a compound represented by at least
one of Formula 6, Formula 7, or Formula 8:
Formula 13
Formula 6 /\
0 |
O O \
N
S
¥ |
\/
O Formula 14
Formula 7 /\|

N
/O/ ) .
\N ¢} 7 |
Formula 8 OOO
N Formula 15
/©/ ) |
LN ¢} ‘
16. The OWED display of claim 11, wherein the indigo- O
based pigment comprises a compound represented by at least

one of Formula 9, Formula 10, or Formula 11:
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-continued
Formula 16

Formula 17

Formula 18
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18. An organic light emitting diode (OLED) display com-
prising:
a display substrate assembly comprising an organic light
emitting element;

an encapsulation substrate assembly on the display sub-
strate assembly with a space therebetween, the encapsu-
lation substrate assembly being sealed with the display
substrate assembly; and

a filling agent filling the space between the display sub-
strate assembly and the encapsulation substrate assem-
bly. the filling agent being adapted to protect the organic
light emitting element from impact and to selectively
absorb more light in a wavelength band of external light
entering through the encapsulation substrate assembly
and incident on the organic light emitting element than
light in a wavelength band of emissive light emitted by
the organic light emitting element.

19. The OLED display of claim 18, wherein the transmit-
tance of light with respect to the filling agent is higher in a
wavelength band of 520 nm to 560 nm than in wavelength
bands of 480 nm to 510 nm and of 580 nm to 610 nm.

20. The OLED display of claim 18, wherein the transmit-
tance of light with respect to the filling agent is higher in the
wavelength bands 0450 nm to 480 nm, of 510 nm to 560 nm,
and of 600 nm to 650 nm than in wavelength bands of 480 nm
to 510 nm and of 580 nm to 610 nm.
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