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(57) ABSTRACT

An organic light emitting display panel includes a substrate,
an organic light emitting diode disposed on a first side of the
substrate, and a first light scattering layer disposed on a sec-
ond side of the substrate opposite to the first side of the
substrate, where the first light scattering layer includes a
transparent thin layer including an indium, and a plurality of
first micro-lenses is disposed on a plasma-treated side of the
first light scattering layer.
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FIG. 1
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FIG. 3
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ORGANIC LIGHT EMITTING DISPLAY
PANEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE HAVING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 10-2013-0082687, filedon Jul. 15,2013, and
all the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which are incorporated herein in its entirety by
reference.

BACKGROUND

[0002] 1.Field

[0003] Exemplary embodiments of the invention generally
relate to a display device. More particularly, exemplary
embodiments of the invention relate to an organic light emit-
ting display panel and an organic light emitting display device
having the same.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device displays
information of images or characters by using light generated
when holes and electrons, which are provided from an anode
and a cathode, respectively, are combined with each other at
an organic light emitting layer interposed between the anode
and the cathode. The organic light emitting display device has
been spotlighted as a next-generation display device because
the organic light emitting display device has various advan-
tages such as a wide viewing angle, a rapid response speed, a
thin thickness, low power consumption, etc.

[0006] Generally, light efficiency of the organic light emit-
ting display device is limited to about 20 percent (%) because
light loss occurs at a boundary of layers due to difference (i.e.,
mismatching) of refractive index. Recently, various methods
for increasing the light efficiency have been suggested. A
surface of an organic light emitting diode (“OLED”) may be
made non-uniform or rugged, or may be treated to have tex-
turing patterns, for example.

SUMMARY

[0007] Various methods suggested for increasing a light
efficiency may increase manufacturing costs due to expensive
equipment, complex processes, etc. In addition, a light scat-
tering layer formed by a photolithography process may have
problems related to durability and adhesion with substrate.
[0008] Exemplary embodiments provide an organic light
emitting display panel having improved light efficiency.
[0009] Exemplary embodiments provide an organic light
emitting display device having the organic light emitting
display panel.

[0010] According to exemplary embodiments, an organic
light emitting display panel may include a substrate, an
organic light emitting diode (“OLED”) disposed on a first
side of the substrate, and a first light scattering layer disposed
on a second side of the substrate oppositeto the first side of the
substrate. Here, the first light scattering layer may include a
transparent thin layer including an indium, and a plurality of
first micro-lenses may be disposed on a plasma-treated side of
the first light scattering layer.

[0011] Inexemplary embodiments, the first light scattering
layer may further include Indium Tin Oxide (“I1TO”) or
Indium Zinc Oxide (“120™).

[0012] In exemplary embodiments, the plurality of first
micro-lenses may be regularly arranged on the first light
scattering layer.
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[0013] In exemplary embodiments, the plurality of first
micro-lenses may be irregularly arranged on the first light
scattering layer.

[0014] In exemplary embodiments, each of the plurality of
first micro-lenses may have a polygon-shape.

[0015] Inexemplary embodiments, each of the plurality of
first micro-lenses may have a circle-shape.

[0016] In exemplary embodiments, a diameter of each of
the plurality of first micro-lenses may range from about 5
micrometers (im) to about 10 pm.

[0017] In exemplary embodiments, the organic light emit-
ting display panel may have a top emission type structure, a
bottom emission type structure, or a both-sides emission type
structure.

[0018] In exemplary embodiments, the organic light emit-
ting display panel may further include a second light scatter-
ing layer disposed between the substrate and the organic light
emitting diode.

[0019] In exemplary embodiments, the second light scat-
tering layer may include a transparent thin layer including the
indium, and a plurality of second micro-lenses may be dis-
posed on the second light scattering layer by the plasma
treatment process.

[0020] In exemplary embodiments, the organic light emit-
ting display panel may further include a planarization layer
disposed between the substrate and the second light scattering
layer.

[0021] According to exemplary embodiments, an organic
light emitting display device may include an organic light
emitting display panel having a plurality of pixel circuits, a
scan driving unit configured to provide a scan signal to the
pixel circuits, a data driving unit configured to provide a data
signal to the pixel circuits, and a timing control unit config-
ured to control the scan driving unit and the data driving unit.
Here, the organic light emitting display panel may have a
substrate, an OLED disposed on a first side of the substrate,
and a first light scattering layer disposed on a second side of
the substrate. Here, the first light scattering layer may be a
transparent thin layer including an indium, and a plurality of
first micro-lenses may be disposed on the first light scattering
layer by a plasma treatment process.

[0022] Inexemplary embodiments, the first light scattering
layer may include ITO or 1ZO.

[0023] In exemplary embodiments, the plurality of first
micro-lenses may be irregularly arranged on the first light
scattering layer.

[0024] In exemplary embodiments, the plurality of first
micro-lenses may have a circle-shape

[0025] In exemplary embodiments, a diameter of each of
the plurality of first micro-lenses may range from about 5 pm
to about 10 pm.

[0026] In exemplary embodiments, the display panel may
have a top emission type structure, bottom emission type
structure, or both-sides emission type structure.

[0027] In exemplary embodiments, the organic light emit-
ting display panel may further include a second light scatter-
ing layer disposed between the substrate and the organic light
emitting diode.

[0028] In exemplary embodiments, the second light scat-
tering layer may include a transparent thin layer including an
indium, and a plurality of second micro-lenses may be dis-
posed on a plasma-treated side of the second light scattering
layer.
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[0029] In exemplary embodiments, the organic light emit-
ting display panel may further include a planarization layer
disposed between the substrate and the second light scattering
layer.

[0030] Therefore, an organic light emitting display panel
according to exemplary embodiments may increase light effi-
ciency without additional equipment by disposing a plurality
of micro-lenses on the plasma-treated side of a first light
scattering layer.

[0031] Inaddition, an organic light emitting display device
having the organic light emitting display panel according to
exemplary embodiments may display high-quality images.

BRIEF DESCRIPTION OF THE DRAWINGS

[0032] Illustrative, non-limiting exemplary embodiments,
advantages and features of this disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0033] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display panel according to exemplary
embodiments.

[0034] FIG.2isacross-sectional view illustrating an exem-
plary embodiment of a first light scattering layer before a
plurality of first micro-lenses is provided in an organic light
emitting display panel of FIG. 1.

[0035] FIG.3isacross-sectional view illustrating an exem-
plary embodiment of a first light scattering layer after a plu-
rality of first micro-lenses are provided in an organic light
emitting display panel of FIG. 1.

[0036] FIG. 4 is a flow chart illustrating a process of pro-
viding a first light scattering layer in an organic light emitting
display panel of FIG. 1.

[0037] FIG. 5 is a plan view illustrating an exemplary
embodiment in which a plurality of first micro-lenses are
irregularly arranged on a first light scattering layer in an
organic light emitting display panel of FIG. 1.

[0038] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display panel according to exemplary
embodiments.

[0039] FIG. 7 is a block diagram illustrating an organic
light emitting display device according to exemplary embodi-
ments.

[0040] FIG. 8is a block diagram illustrating an exemplary
embodiment of an electronic device having an organic light
emitting display device of F1G. 7.

DETAILED DESCRIPTION

[0041] Various exemplary embodiments will be described
more fully hereinafter with reference to the accompanying
drawings, in which exemplary embodiments are shown. The
invention may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these exemplary
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope of the
invention to those skilled in the art. In the drawings, the sizes
and relative sizes of layers and regions may be exaggerated
for clarity. Like numerals refer to like elements throughout.

[0042] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are used to distinguish one element from
another. Thus, a first element discussed below could be
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termed a second element without departing from the teach-
ings of the invention. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0043] It will be understood that when an element is
referred to as being “connected” or “coupled” to another
element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast,
when an element is referred to as being “directly connected”
or “directly coupled” to another element, there are no inter-
vening elements present. Other words used to describe the
relationship between elements should be interpreted in a like
fashion (e.g., “between” versus “directly between,” “adja-
cent” versus “directly adjacent,” etc.).

[0044] Itwill be understood that, although the terms “first,”
“second,” “third,” 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
distinguish one element, component, region, layer or section
from another element, component, region, layer or section.
Thus, “a first element,” “component,” “region,” “layer” or
“section” discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings herein.

[0045] The terminology used herein is for the purpose of
describing particular exemplary 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 oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, 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.

[0046] Furthermore, relative terms, such as “lower” or
“bottom” and “upper” or “top,” may be used herein to
describe one element’s relationship to another element as
illustrated in the Figures. It will be understood that relative
terms are intended to encompass different orientations of the
device in addition to the orientation depicted in the Figures.
For example, if the device in one of the figures is turned over,
elements described as being on the “lower” side of other
elements would then be oriented on “upper” sides of the other
elements. The exemplary term “lower,” can therefore, encom-
passes both an orientation of “lower” and “upper,” depending
on the particular orientation of the figure. Similarly, if the
device in one of the figures is turned over, elements described
as “below” or “beneath” other elements would then be ori-
ented “above” the other elements. The exemplary terms
“below” or “beneath” can, therefore, encompass both an ori-
entation of above and below.

[0047] “About” or “approximately” as used herein is inclu-
sive of the stated value and means within an acceptable range
of deviation for the particular value as determined by one of
ordinary skill in the art, considering the measurement in
question and the error associated with measurement of the
particular quantity (i.e., the limitations of the measurement
system). For example, “about” can mean within one or more
standard deviations, or within +30%, 20%, 10%, 5% of the
stated value.
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[0048] 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 this disclosure belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and the present disclosure, and will not be interpreted in an
idealized or overly formal sense unless expressly so defined
herein.

[0049] 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 invention belongs. It will be further understood 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 will
not be interpreted in an idealized or overly formal sense
unless expressly so defined herein.

[0050] FIG. 1 is a cross-sectional view illustrating an
organic light emitting display panel according to exemplary
embodiments.

[0051] Referring to FIG. 1, the organic light emitting dis-
play panel 100a may include a first light scattering layer 120,
a substrate 140, and an organic light emitting diode
(“OLED”) 180.

[0052] The substrate 140 may include a base substrate
when the organic light emitting display panel 100a has a
bottom emission type structure, and the substrate 140 may
include a glass substrate including Silicon dioxide (8102), a
plastic substrate, or a substrate using other materials. The
substrate 140 may include an encapsulation substrate when
the organic light emitting display panel 100q has a top emis-
sion type structure, and the substrate 140 may include a glass
substrate or a plastic substrate including transparent materi-
als. The substrate 140 may also include a base substrate or an
encapsulation substrate when the organic light emitting dis-
play panel 1004 has a both-sides emission type structure.
[0053] The first light scattering layer 120 may be disposed
on a second side of the substrate 140 opposite to a first side of
the substrate 140. The first light scattering layer 120 may
include a transparent thin layer including an indium, and a
plurality of first micro-lenses 125 may be disposed on the first
light scattering layer 120 such as by a plasma treatment pro-
cess. In one exemplary embodiment, the first light scattering
layer 120 may include Indium Tin Oxide (“ITO”) or Indium
Zinc Oxide (“120).

[0054] In one exemplary embodiment, the first micro-
lenses 125 may be disposed on the first light scattering layer
120by a plasma treatment process. The first micro-lenses 125
may increase amount of emission light by scattering the light
generated from the OLED 180. The first micro-lenses 125
may decrease the number of TIR in the organic light emitting
display panel 1004, and may increase light efficiency of the
organic light emitting display panel 100a about 1.5 times.
[0055] The OLED 180 may be disposed on the first side of
the substrate 140. The OLED 180 may include an anode, a
cathode and various organic layers such as an organic light
emitting layer, a hole injection layer, an electron transfer
layer, etc. between the anode and the cathode. In one exem-
plary embodiment, the organic light emitting display panel
1002 may have the top emission type structure, the bottom
emission type structure, or the both-sides emission type struc-
ture. Generally, the organic light emitting display panel 100a
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having the top emission type structure may have high light
efficiency than the organic light emitting display panel 100a
having bottom emission type structure. Specially, when the
organic light emitting display panel 1004 having the top emis-
sion type structure includes the first micro-lenses 125, the
organic light emitting display panel 100a may effectively
prevent a blurring problem that results in difficulties in dis-
tinguishing pixels.

[0056] FIG.2isa cross-sectional view illustrating an exem-
plary embodiment of a first light scattering layer 120 before a
plurality of first micro-lenses is disposed in an organic light
emitting display panel 1004 of FIG. 1.

[0057] Referring to FIG. 2, the first light scattering layer
120 may be disposed on the substrate 140, and a surface of the
first light scattering layer 120 may be modified by a plasma
treatment.

[0058] The substrate 140 may include a glass substrate or a
plastic substrate. The substrate 140 may include an encapsu-
lation substrate when the organic light emitting display panel
has a top emission type structure. The substrate 140 may
include an encapsulation substrate when the organic light
emitting display panel has a top emission type structure.
[0059] The first light scattering layer 120 may be disposed
on a second side of the substrate 140 opposite to a first side of
the substrate 140 on which an OLED 1801s disposed. The first
light scattering layer 120 may include a transparent thin layer
including an indium such as ITO. The first light scattering
layer 120 on which the first micro-lenses is provided by a
plasma treatment process can increase light efficiency of the
organic light emitting display panel.

[0060] Since the substrate 140 and the first light scattering
layer 120 are described above, duplicated descriptions will be
omitted.

[0061] FIG. 3isacross-sectional view illustrating an exem-
plary embodiment of a first light scattering layer 120 after a
plurality of first micro-lenses 125 is provided in an organic
light emitting display panel 100a of FIG. 1.

[0062] Referring to FIG. 3, a plurality of first micro-lenses
125 may be disposed on the first light scattering layer 120 by
a plasma treatment process. In one exemplary embodiment,
the plasma treatment process may use hydrogen. In an exem-
plary embodiment, an Indium Oxide (In,O;) which is princi-
pal constituent of the first light scattering layer 120 may react
with hydrogen plasma, and the Indium Oxide may be deoxi-
dized, for example. Therefore, when a surface of the first light
scattering layer 120 is modified by the plasma treatment
process using hydrogen, the first micro-lenses 125 are dis-
posed on the first light scattering layer 120. A size and a
density of the first micro-lenses 125 may be determined by
adjusting intensity of the hydrogen plasma. The plasma treat-
ment process can use other plasma material to deoxidize
Indium Oxide for providing the first micro-lenses 125.
[0063] Light efficiency of the organic light emitting display
panel 100¢ may be relatively low because of total internal
reflection (“TIR”). The first micro-lenses 125 may increase
amount of emission light by scattering a light generated from
an OLED 180. The first micro-lenses 125 may adjust inci-
dence angle of light for decreasing a number of TIR. The first
micro-lenses 125 may increase light efficiency of the organic
light emitting display panel 100a about 1.5 times, and may
decrease power consumption of the organic light emitting
display panel. In one exemplary embodiment, the first micro-
lenses 125 may be regularly arranged on the first light scat-
tering layer 120. In another exemplary embodiment, the first
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micro-lenses 125 may be irregularly arranged on the first light
scattering layer 120. In one exemplary embodiment, each of
the first micro-lenses 125 may have a polygon-shape. In
another exemplary embodiment, each of the first micro-
lenses 125 may have a circle-shape.

[0064] FIG. 4 is a flow chart illustrating a process of pro-
viding a first light scattering layer 120 in an organic light
emitting display panel 1004 of FIG. 1.

[0065] Referring to FIG. 4, the process of FIG. 4 may
include an operation of depositing a first light scattering layer
120 which includes a transparent thin layer including an
indium (S110), an operation of performing plasma treatment
on the first light scattering layer 120 (S120), and an operation
of disposing a plurality of first micro-lenses 125 on the first
light scattering layer 120 (S130).

[0066] Specifically, the first light scattering layer 120 may
be deposited on a second side of the substrate 140 opposite to
a first side of the substrate 140 on which an OLED 180 is
disposed (S110). The substrate 140 may include a base sub-
strate when the organic light emitting display panel 1004 has
a bottom emission type structure, or may include an encap-
sulation substrate when the organic light emitting display
panel 1004 has a top emission type structure. The first light
scattering layer 120 may be treated by plasma treatment pro-
cess (S120), and the first micro-lenses 125 may be disposed
on the first light scattering layer 120 (S130).

[0067] In exemplary embodiments, the method of FIG. 4
may further include an operation of depositing a second light
scattering layer which includes a transparent thin layer
including an indium, an operation of performing plasma treat-
ment on the second light scattering layer, an operation of
disposing a plurality of second micro-lenses on the second
light scattering layer, and an operation of depositing a pla-
narization layer between the substrate and the second light
scattering layer.

[0068] Inexemplary embodiments, the first light scattering
layer may be disposed on a cover glass. The first light scat-
tering layer may be disposed on the cover glass for protecting
the organic light emitting display panel 1004, and then the
cover glass and the organic light emitting display panel 100a
may be combined for increasing light efficiency ofthe organic
light emitting display panel 100a.

[0069] FIG. 5 is a plan view illustrating an exemplary
embodiment in which a plurality of first micro-lenses 125 is
irregularly arranged on a first light scattering layer 120 in an
organic light emitting display panel 100a of FIG. 1.

[0070] Referring to FIG. 5, a plurality of first micro-lenses
125 may be irregularly arranged on a first light scattering
layer 120 by plasma treatment process. The organic light
emitting display panel 1004 including the first micro-lenses
125 that are irregularly arranged (i.e., non-arrayed micro-
lens) may have high light efficiency for a wide view angle
without any change in color.

[0071] In exemplary embodiments, a diameter of each of
the first micro-lenses 125 may range from about 5 microme-
ters (um) to about 10 um. In addition, a size and a density of
the first micro-lenses 125 may be determined by adjusting
intensity of the plasma treatment. A light spectrum may be
changed in the organic light emitting display panel 1004
having the first micro-lenses 125. Therefore, a diameter of
respective first micro-lenses 125 may be less than or equal to
10 pm. In addition, a diameter of respective first micro-lenses
125 may be larger than wavelength of light for reducing an
influence on the wavelength of light in visible light zone.
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[0072] FIG. 6 is a cross-sectional view illustrating an
organic light emitting display panel according to another
exemplary embodiments.

[0073] Referring to FIG. 6, the organic light emitting dis-
play panel 1005 may include a first light scattering layer 120,
a substrate 140, an OLED 180, a second light scattering layer
150, and a planarization layer 170.

[0074] The second light scattering layer 150 may be dis-
posed between the substrate 140 and the OLED 180. The
second light scattering layer 150 may scatter the light
between the substrate 140 and the OLED 180 such that the
organic light emitting display panel 1005 may have high light
efficiency. In one exemplary embodiment, like the first light
scattering layer 120, the second light scattering layer 150 may
include a transparent thin layer including an indium. A plu-
rality of second micro-lenses 155 may be disposed on the
second light scattering layer 150 by a plasma treatment pro-
cess. In an exemplary embodiment, the second light scatter-
ing layer 150 may include ITO or IZO. In exemplary embodi-
ments, the second light scattering layer 150 may be disposed
inside the OLED 180. In an exemplary embodiment, an anode
or a cathode may be a transparent thin layer including an
indium, and a plurality of micro-lenses may be disposed on
the anode or the cathode by a plasma treatment process. The
anode or the cathode may scatter the light for increasing (i.e.,
improving) light efficiency. In exemplary embodiments, the
organic light emitting display panel 1005 may further include
additional light scattering layers for increasing light effi-
ciency.

[0075] The planarization layer 170 may be disposed on the
second light scattering layer 150 for providing a flat surface.
In an exemplary embodiment, the planarization layer 170
may include an insulation material such as silicon oxide.

[0076] FIG. 7 is a block diagram illustrating an organic
light emitting display device according to exemplary embodi-
ments.

[0077] Referring to FIG. 7, the organic light emitting dis-
play device 200 may include an organic light emitting display
panel 220, a scan driving unit 240, a data driving unit 260 and
atiming control unit 280. In one exenplary embodiment, the
scan driving unit 240, the data driving unit 260, and the timing
control unit 280 may be included in one integrated circuit. In
another exemplary embodiment, the scan driving unit 240,
the data driving unit 260 and the timing control unit 280 may
be included in different integrated circuits,

[0078] The organic light emitting display panel 220 may
include a pixel unit including pixel circuits 225. The organic
light emitting display panel 220 may be coupled to the scan
driving unit 240 via scan-lines SL.1 through SLn, and may be
coupled to the data driving unit 260 via data-lines DL1
through DLm. Here, the organic light emitting display panel
220 may include n by m (where n and m are natural numbers)
pixel circuits 225 because the pixel circuits 225 are arranged
atlocations corresponding to crossing points of the scan-lines
SL1 through SLn and the data-lines DL1 through DLm.

[0079] The organic light emitting display panel 220 may
correspond to the organic light emitting display panel 100a of
FIG. 1, or the organic light emitting display panel 1005 of
FIG. 6. The organic light emitting display panel 220 may
include a substrate, an OLED disposed on a first side of the
substrate, and a first light scattering layer disposed on a sec-
ond side of the substrate. Here, the first light scattering layer
may include a transparent thin layer including an indium, and
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a plurality of first micro-lenses may be disposed on the first
light scattering layer by a plasma treatment process.

[0080] In one exemplary embodiment, the first light scat-
tering layer may include ITO or IZO. In one exemplary
embodiment, the first micro-lenses may be irregularly
arranged on the first light scattering layer. In one exemplary
embodiment, the first micro-lenses may have a circle-shape.
In one exemplary embodiment, a diameter of each of the first
micro-lenses may range from about 5 pm to about 10 pm. In
one exemplary embodiment, the display panel 220 may have
a top emission type structure, a bottom emission type struc-
ture, or a both-sides emission type structure. In one exem-
plary embodiment, the organic light emitting display panel
220 may further include a second light scattering layer dis-
posed between the substrate and the OLED. In one exemplary
embodiment, the organic light emitting display panel 220
may further include a planarization layer disposed between
the substrate and the second light scattering layer. The organic
light emitting display panel 220 may have improved light
efficiency. Since the organic light emitting display panel 220
is described above, duplicated descriptions will be omitted.
[0081] The scan driving unit 240 may provide a scan signal
to the pixel circuits 225 via the scan-lines SL1 through SLn.
The data driving unit 260 may provide a data signal to the
pixel circuits 225 via the data-lines DL1 through DLm. The
timing control unit 280 may control the data driving unit 260
and the scan driving unit 240, based on control signals CTL1
and CTL2, respectively.

[0082] FIG. 8is a block diagram illustrating an exemplary
embodiment of an electronic device having an organic light
emitting display device 200 of FIG. 7.

[0083] Referring to FIG. 8, an electronic device 300 may
include a processor 310, a memory device 320, a storage
device 330, an input/output (“I/0”) device 340, a power sup-
ply 350, and an organic light emitting display device 360.
Here, the electronic device 300 may further include a plural-
ity of ports for communicating various types of other elec-
tronic devices such as a video card, a sound card, a memory
card, a universal serial bus (“USB”) device, etc.

[0084] The processor 310 may perform various computing
functions. The processor 310 may include a microprocessor,
a central processing unit (“CPU”), etc. The processor 310
may be coupled to other components via an address bus, a
control bus, a data bus, etc. Further, the processor 310 may be
coupled to an extended bus such as a peripheral component
interconnection (“PCI”) bus.

[0085] The memory device 320 may store data for opera-
tions of the electronic device 300. In an exemplary embodi-
ment, the memory device 320 may include at least one non-
volatile memory device such as an erasable programmable
read-only memory (“EPROM”) device, an electrically eras-
able programmable read-only memory (“EEPROM”) device,
a flash memory device, a phase change random access
memory (“PRAM”) device, a resistance random access
memory (“RRAM”) device, a nano floating gate memory
(“NFGM”) device, a polymer random access memory (“Po-
RAM”) device, a magnetic random access memory
(“MRAM”) device, a ferro electric random access memory
(“FRAM”) device, etc, and/or at least one volatile memory
device such as a dynamic random access memory (“DRAM”)
device, a static random access memory (“SRAM”) device, a
mobile DRAM device, etc.

[0086] The storage device 330 may be a solid state drive
(“SSD”) device, a hard disk drive (“HDD”) device, a CD-
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ROM device, etc. The 1/0 device 340 may be an input device
such as a keyboard, a keypad, a touchpad, a touch-screen, a
mouse, etc, and an output device such as a printer, a speaker,
etc. The power supply 350 may provide a power for opera-
tions of the electronic device 300. The organic light emitting
display device 360 may communicate with other components
via the buses or other communication links.

[0087] The organic light emitting display device 360 may
correspond to the organic light emitting display device of
FIG. 7 that may include an organic light emitting display
panels 100a or 1005 of FIGS. 1 and 6. Therefore, the organic
light emitting display device 360 having the organic light
emitting display panel may display high-quality images.
[0088] Theinvention may beapplied to an electronic device
having an organic light emitting display device. In an exem-
plary embodiment, the invention may be applied to various
types electronic devices such as a television, a computer
monitor, a laptop, a digital camera, a cellular phone, a smart
phone, a smart pad, a personal digital assistant (“PDA”), a
portable multimedia player (“PMP”), a MP3 player, a navi-
gation system, a game console, a video phone, etc.

[0089] The foregoing is illustrative of exemplary embodi-
ments and is not to be construed as limiting thereof. Although
a few exemplary embodiments have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the exemplary embodiments without
materially departing from the novel teachings and advantages
of the invention. Accordingly, all such modifications are
intended to be included within the scope of the invention as
defined in the claims. Therefore, it is to be understood that the
foregoing 1s illustrative of various exemplary embodiments
and is not to be construed as limited to the specific exemplary
embodiments disclosed, and that modifications to the dis-
closed exemplary embodiments, as well as other exemplary
embodiments, are intended to be included within the scope of
the appended claims.

What is claimed is:

1. An organic light emitting display panel comprising:

a substrate;

an organic light emitting diode disposed on a first side of

the substrate;

a first light scattering layer disposed on a second side of the

substrate opposite to the first side of the substrate; and

a plurality of first micro-lenses disposed on the first light

scattering layer,

wherein

the first light scattering layer includes a transparent thin

layer including indium, and

the plurality of first micro-lenses is disposed on a plasma-

treated side of the first light scattering layer.

2. The organic light emitting display panel of claim 1,
wherein the first light scattering layer further includes Indium
Tin Oxide or Indium Zinc Oxide.

3. The organic light emitting display panel of claim 1,
wherein the plurality of first micro-lenses is regularly
arranged on the first light scattering layer.

4. The organic light emitting display panel of claim 1,
wherein the plurality of first micro-lenses is irregularly
arranged on the first light scattering layer.

5. The organic light emitting display panel of claim 1,
wherein each of the plurality of first micro-lenses has a poly-
gon-shape.
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6. The organic light emitting display panel of claim 1,
wherein each of the plurality of first micro-lenses has a circle-
shape.

7. The organic light emitting display panel of claim 6,
wherein a diameter of each of the plurality of first micro-
lenses ranges from about 5 micrometers to about 10 microme-
ters.

8. The organic light emitting display panel of claim 1,
wherein the organic light emitting display panel has a top
emission type structure, a bottom emission type structure, or
a both-sides emission type structure.

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

a second light scattering layer disposed between the sub-

strate and the organic light emitting diode.

10. The organic light emitting display panel of claim 9,
further comprising a plurality of second micro-lenses dis-
posed on the second light scattering layer,

wherein

the second light scattering layer includes a transparent thin

layer including the indium, and

the plurality of second micro-lenses is disposed on a

plasma-treated side of the second light scattering layer.

11. The organic light emitting display panel of claim 9,
further comprising:

a planarization layer disposed between the substrate and

the second light scattering layer.

12. An organic light emitting display device comprising:

an organic light emitting display panel including a plurality

of pixel circuits;

ascandriving unit configured to provide a scan signal to the

plurality of pixel circuits;

adata driving unit configured to provide a data signal to the

plurality of pixel circuits; and

a timing control unit configured to control the scan driving

unit and the data driving unit,

wherein the organic light emitting display panel includes:

a substrate;

an organic light emitting diode disposed on a first side of
the substrate; and

a first light scattering layer disposed on a second side of
the substrate opposite to the first side of the substrate;
and
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aplurality of first micro-lenses disposed on the first light
scattering layer,

wherein

the first light scattering layer includes a transparent thin
layer including indium, and

the plurality of first micro-lenses is disposed on a plasma
treated side of the first light scattering layer.

13. The organic light emitting display device of claim 12,
wherein the first light scattering layer further includes Indium
Tin Oxide or Indium Zinc Oxide.

14. The organic light emitting display device of claim 12,
wherein the plurality of first micro-lenses is irregularly
arranged on the first light scattering layer.

15. The organic light emitting display device of claim 12,
wherein the plurality of first micro-lenses has a circle-shape.

16. The organic light emitting display device of claim 15,
wherein a diameter of each of the plurality of first micro-
lenses ranges from about 5 micrometers to about 10 microme-
ters.

17. The organic light emitting display device of claim 12,
wherein the display panel has a top emission type structure,
bottom emission type structure, or both-sides emission type
structure.

18. The organic light emitting display device of claim 12,
wherein the organic light emitting display panel further
includes:

a second light scattering layer disposed between the sub-

strate and the organic light emitting diode.

19. The organic light emitting display device of claim 18,
further comprising a plurality of second micro-lenses dis-
posed on the second light scattering layer,

wherein

the second light scattering layer includes a transparent thin

layer including indium, and

the plurality of second micro-lenses is disposed on a

plasma treated side of the second light scattering layer.

20. The organic light emitting display device of claim 18,
wherein the organic light emitting display panel further
includes:

a planarization layer disposed between the substrate and

the second light scattering layer.

* ok % k&



patsnap

TREBHR(OF) BNEXEFERMNEBZENLAXEREARNEINRALE REE
[F(2E)F US20150014660A1 [ (r&)B 2015-01-15
BiES US14/322356 RiEH 2014-07-02

HRIRE(ERR)AGE) =EETERAH
B (T M) A(F) = EDISPLAY CO. , LTD.

LETERIB(ERR)A(E) = EDISPLAY CO. , LTD.

BRIZ B A LEE MYOUNG GU

KBEAN LEE, MYOUNG-GU

IPCH3ES HO1L51/52 HO1L27/32

CPC@o S HO1L51/5268 HO1L51/5275 H01L27/32 HO1L2251/5323

Hfth 23 FF 32k US9040976

SNEBEEHE Espacenet  USPTO

BEGE)

—FENERERER , SIEER  EBEERWE—N EHENEX 0

ZIRE  UREREEERNSERNE —MMBEXNNE =M ENE—XE 5

HE K EPE—NMARAREEESENBEREE  FES M E—HE |ﬁmﬁﬁf-\ YTV 120

BREEFE-ABHEENSEE FELEM £, [ [~ 140

155~ e

150
180
-


https://share-analytics.zhihuiya.com/view/5524e2aa-0506-4fc9-bfe4-10a3bdc81f2d
https://worldwide.espacenet.com/patent/search/family/052285325/publication/US2015014660A1?q=US2015014660A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150014660%22.PGNR.&OS=DN/20150014660&RS=DN/20150014660

