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(57) ABSTRACT

An organic light emitting diode display includes: a display
panel; and a color conversion panel positioned on the
display panel. The color conversion panel includes: a sub-
strate; a color filter layer disposed under the substrate; a first
light blocking layer disposed under the color filter layer; and
a first color conversion layer, a second color conversion
layer, and a third color conversion layer positioned under the
first light blocking layer. The color filter layer includes a first
color filter, a second color filter, and a third color filter, the
first light blocking layer includes a first portion that overlaps
the first color filter, a second portion that overlaps the second
color filter, and a third portion that overlaps the third color
filter, and the first portion, the second portion, and the third
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ORGANIC LIGHT EMITTING DIODE
DISPLAY INCLUDING COLOR
CONVERSION PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C. §
119 from, and the benefit of, Korean Patent Application No.
10-2018-0054711 filed in the Korean Intellectual Property
Office on May 14, 2018, the contents of which are herein
incorporated by reference in their entirety.

BACKGROUND

(a) Technical Field

[0002] Embodiments of the present disclosure are directed
to an organic light emitting diode display that includes a
color conversion panel.

(b) Discussion of the Related Art

[0003] An organic light emitting diode (OLED) display
includes two electrodes and an organic emission layer inter-
posed therebetween, wherein electrons injected from one
electrode, such as a cathode, and holes injected from the
other electrode, such as an anode, are combined in the
organic emission layer to generate excitons, and the excitons
release energy by emitting light.

[0004] A display device that includes an organic emission
layer can implement red, green, blue, etc., according to the
wavelength of the emitted light. Recently, to improve color
reproducibility and luminance, a display device that includes
a color conversion panel that uses quantum dots has been
proposed.

[0005] However, in these color conversion panels, exter-
nal light incident on the color conversion panel is reflected
by the quantum dots or other scatterers, so that light extrac-
tion efficiency drops and the reflected external light is
visually recognized by the user, which deteriorates the
display quality.

SUMMARY

[0006] Exemplary embodiments can provide an organic
light emitting diode display in which externally incident
light is prevented from being reflected by quantum dots or
other scatterers, and that includes a color conversion panel
with improved extraction efficiency and display quality.
[0007] An organic light emitting diode display according
to an exemplary embodiment includes: a display panel; and
a color conversion panel disposed on the display panel. The
color conversion panel includes: a substrate; a color filter
layer disposed under the substrate; a first light blocking layer
disposed under the color filter layer, and a first color
conversion layer, a second color conversion layer, and a
third color conversion layer disposed under the first light
blocking layer. The color filter layer includes a first color
filter, a second color filter, and a third color filter, the first
light blocking layer includes a first portion that overlaps the
first color filter, a second portion that overlaps the second
color filter, and a third portion that overlaps the third color
filter, and the first portion, the second portion, and the third
portion are connected.
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[0008] The color conversion panel may include a first light
blocking member disposed under the substrate and posi-
tioned between at least one pair of adjacent, different color
filters.

[0009] The color conversion panel may further include a
second light blocking member disposed under the color filter
layer and positioned between at least one pair of adjacent,
different color conversion layers.

[0010] A height of the first light blocking member may be
higher than a height of the first color filter, the second color
filter, or the third color filter.

[0011] The color conversion panel may include a second
light blocking member disposed under the color filter layer
and positioned between at least one pair of adjacent, differ-
ent color conversion layers.

[0012] The color conversion panel may further include a
second light blocking layer disposed under the substrate.
[0013] A refractive index of the first light blocking layer
may be greater than a refractive index of the first color filter,
the second color filter, or the third color filter, and the
refractive index of the first light blocking layer ranges from
1.9t0 2.1.

[0014] A refractive index of the first light blocking layer
may be less than the refractive index of the first color
conversion layer, the second color conversion layer, or the
third color conversion layer, and the refractive index of the
first light blocking layer ranges from 1.2 to 1.5.

[0015] The first light blocking layer may include a low
refractive index layer and a high refractive index layer.
[0016] An organic light emitting diode display according
to an exemplary embodiment includes: a display panel; and
a color conversion panel disposed on the display panel. The
color conversion panel includes: a substrate; a second light
blocking layer disposed under the substrate; a color filter
layer disposed under the second light blocking layer, where
the color filter layer includes a first color filter, a second
color filter, and a third color filter; and a first color conver-
sion layer, a second color conversion layer, and a third color
conversion layer respectively disposed under the first color
filter, the second color filter, and the third color filter. The
second light blocking layer includes a first portion that
overlaps the first color filter, a second portion that overlaps
the second color filter, and a third portion that overlaps the
third color filter, and the first portion, the second portion, and
the third portion are connected.

[0017] The color conversion panel may include a first light
blocking member disposed under the substrate and posi-
tioned between at least one pair of adjacent, different color
filters.

[0018] The color conversion panel may include a second
light blocking member disposed under the color filter layer
and positioned between at least one pair of adjacent, differ-
ent conversion layers.

[0019] The color conversion panel may include a first light
blocking layer disposed between the first color conversion
layer, the second color conversion layer, and the third color
conversion layer, and the first color filter, the second color
filter, and the third color filter. The first light blocking layer
includes a first portion that overlaps the first color filter, a
second portion that overlaps the second color filter, and a
third portion that overlaps the third color filter; and the first
portion, the second portion, and the third portion may be
connected.
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[0020] A refractive index of the second light blocking
layer may be less than a refractive index of the first color
filter, the second color filter, or the third color filter. The
refractive index of the second light blocking layer may range
from 1.2 to 1.5.

[0021] A refractive index of the second light blocking
layer may be greater than the refractive index of the sub-
strate. The refractive index of the second light blocking layer
may range from 1.9 to 2.1.

[0022] An organic light emitting diode display according
to an exemplary embodiment includes: a display panel; and
a color conversion panel disposed on the display panel. The
color conversion panel includes: a substrate; a color filter
layer disposed under the substrate; a first light blocking layer
disposed under the color filter layer; a first color conversion
layer, a second color conversion layer, and a third color
conversion layer disposed under the first light blocking
layer; and a second light blocking member disposed under
the color filter layer and positioned between color conver-
sion layers. The color filter layer includes a first color filter,
a second color filter, and a third color filter, the first light
blocking layer includes a first portion that overlaps the
second light blocking member in a plan view and a second
portion that overlaps the color filter layer, and the first
portion is disposed under the second light blocking member.
[0023] The color conversion panel may further include a
first light blocking member disposed under the substrate and
positioned between at least one pair of adjacent, different
color filters.

[0024] The first color conversion layer and the second
color conversion layer may each include a quantum dot, and
the third color conversion layer may include a scatterer.
[0025] A reflection preventing layer may be further
included on the substrate.

[0026] The first light blocking layer may include at least
one of ITO, 1Z0, or SiNx.

[0027] According to exemplary embodiments, external
incident light prevented from being reflected by the quantum
dots or the scatterers such that an organic light emitting
diode display that includes the color conversion panel with
improved light emission efficiency and display quality may
be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] FIG. 1is a cross-sectional view of a color conver-
sion panel according to an exemplary embodiment.

[0029] FIG. 2 and FIG. 3 are enlarged views of a portion
A of a color conversion panel of FIG. 1.

[0030] FIG.4, FIG. 5, and FIG. 6 are cross-sectional views
of a color conversion panel according to an exemplary
embodiment.

[0031] FIG. 7 and FIG. 8 are enlarged views showing a
portion B of a color conversion panel of FIG. 6.

[0032] FIG. 9 to FIG. 17 are cross-sectional views of a
color conversion panel according to an exemplary embodi-
ment.

[0033] FIG. 18 and FIG. 19 are enlarged views showing a
portion C of a color conversion panel of FIG. 17.

[0034] FIG. 20 is an equivalent circuit diagram of one
pixel of an organic light emitting diode display according to
an exemplary embodiment.

[0035] FIG. 21 is a cross-sectional view of an organic light
emitting diode display that includes a color conversion panel
according to an exemplary embodiment.
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DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0036] Embodiments of the present disclosure will be
described more fully hereinafter with reference to the
accompanying drawings, in which exemplary embodiments
of the disclosure are shown. As those skilled in the art would
realize, the described embodiments may be modified in
various different ways, all without departing from the spirit
or scope of the present invention.

[0037] In the drawings, the size and thickness of each
configuration are arbitrarily shown for better understanding
and ease of description, but embodiments are not limited
thereto. In addition, the thickness of layers, films, panels,
regions, etc., may be exaggerated for clarity. The same
reference numerals may be attached to the same or similar
constituent elements through the entire specification.
[0038] 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 directly on the other element or
intervening elements may also be present.

[0039] Now, a color conversion panel according to an
exemplary embodiment will be described with reference to
FIG. 1, FIG. 2, and FIG. 3.

[0040] FIG. 1 is a cross-sectional view of a color conver-
sion panel 300 according to an exemplary embodiment.
[0041] The color conversion panel 300 according to an
exemplary embodiment includes a second substrate 310, a
first light blocking member 320 and a color filter layer 325
positioned under the second substrate 310, a first light
blocking layer 360 positioned under the color filter layer
325, a color conversion layer 330 positioned under the first
light blocking layer 360, a light filter layer 340 positioned
under the color conversion layer 330, and a planarization
layer 350 positioned under the light filter layer 340.
[0042] According to an exemplary embodiment, the sec-
ond substrate 310 is formed as an insulating substrate made
of glass, quartz, ceramic, plastic, etc., and is a flexible
substrate. However, embodiments of the present disclosure
are not limited thereto, and various other materials may be
used.

[0043] According to an exemplary embodiment, the first
light blocking member 320 is positioned under the second
substrate 310. The first light blocking member 320 has a
lattice structure that forms a space as an opening for dis-
playing an image, and is formed of a material that blocks
light. FIG. 1 is a cross-sectional view that shows a structure
in which first light blocking members 320 are separated by
a predetermined interval.

[0044] According to an exemplary embodiment, the color
filter layer 325 includes a first color filter 325R, a second
color filter 325G, and a third color filter 325B. The first color
filter 325R is positioned on a pixel that displays red,
transmits light in the red wavelength band, and blocks light
in other wavelength bands. The second color filter 325G is
positioned on the pixel that displays green, transmits light in
the green wavelength band, and blocks light in other wave-
length bands. The third color filter 325B is positioned on a
pixel that displays blue, transmits light in the blue wave-
length band, and blocks light in other wavelength bands. The
color filter layer 325 prevents external light in color wave-
length bands that differ from the emitted color from being
incident to the color conversion panel 300.

[0045] According to an exemplary embodiment, the first
light blocking member 320 is positioned between at least
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one pair of adjacent, different color filters, i.e., between the
first color filter 325R and the second color filter 325G,
between the second color filter 325G and the third color filter
325B, or between the third color filter 325B and the first
color filter 325R. That is, the color filter layer 325 is
positioned in the openings of the first light blocking member
320.

[0046] According to an exemplary embodiment, the first
light blocking layer 360 is positioned under the color filter
layer 325. The first light blocking layer 360 is substantially
flat, and is positioned under the entire bottom surface of the
color filter layer 325. The first light blocking layer 360
includes a first portion that overlaps the first color filter, a
second portion that overlaps the second color filter, and a
third portion that overlaps the third color filter. The first
portion, the second portion, and the third portion are con-
nected.

[0047] According to an exemplary embodiment, a refrac-
tive index of the first light blocking layer 360 may be less
than a refractive index of an adjacent constituent element of
the color conversion panel 300. In particular, the refractive
index of the first light blocking layer 360 is less than the
refractive index of the color conversion layer 330. For
example, the refractive index of the first light blocking layer
360 may range from 1.2 to 1.5.

[0048] On the other hand, according to an exemplary
embodiment, the refractive index of the first light blocking
layer 360 may be greater than the refractive indices of other
constituent elements of the adjacent color conversion panel
300. In particular, the refractive index of the first light
blocking layer 360 may be greater than the refractive index
of the color filter layer 325. For example, the refractive
index of the first light blocking layer 360 may range from 1.9
to 2.1. The first light blocking layer 360 may be a transparent
conductive layer such as ITO, IZO, etc., or may include an
inorganic insulating material, such as a nitride such as SiNx,
etc.

[0049] According to an exemplary embodiment, when the
refractive index of the first light blocking layer 360 exceeds
1.5 and less than 1.9, because of differences between the
refractive indices for the adjacent layers, the color conver-
sion panel 300 may have unexpected effects, and when the
refractive index of the first light blocking layer 360 exceeds
2.1 or is less than 1.2, the path of the light emitted from the
display device is affected, which can reduce the light emis-
sion efficiency of the display device.

[0050] However, according to an embodiment, since the
first light blocking layer 360 has either a high refractive
index, 1.e., a refractive index of 1.9 to 2.1, or a low refractive
index, i.e., a refractive index of 1.2 to 1.5, external light
incident to the color conversion panel 300 can be prevented
from being incident to the color conversion layer 330 and
light emission efficiency can be increased. The detailed
effects of the first light blocking layer 360 are described with
regard to FIG. 2 and FIG. 3.

[0051] According to an embodiment, the color conversion
layer 330 is positioned under the first light blocking layer
360, and the color conversion layer 330 includes a first color
conversion layer 330R, a second color conversion layer
330G, and a third color conversion layer 330B.

[0052] According to an embodiment, the first color con-
version layer 330R converts received light into red light. For
this, the first color conversion layer 330R includes red
phosphors, and the red phosphor is at least one of (Ca, Sr,
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Ba)S, (Ca, Sr, Ba),Si;Ng, CaAlSiN,, CaMoQ,, or Eu,SiN,.
In addition, the first color conversion layer 330R includes
quantum dots 331R. The quantum dots 331R convert inci-
dent light into red light. The first color conversion layer
330R may further include scatterers 332. The light emitted
to the first color conversion layer 330R is blue.

[0053] According to an embodiment, the second color
conversion layer 330G converts received light into green
light. The second color conversion layer 330G includes
green phosphor, and the green phosphor is one of yttrium
aluminum garnet (YAG), (Ca, Sr, Ba),Si0O,, SrGa,S,, BAM,
0-SiAION, B-SiAlION, Ca,Sc,S8i,0,,, Tb;ALO|,, BaSiO,,
CaAlSiON, or (Sr, Ba,)Si,O,N,. In this case, the x of
(Sr,_Ba )Si,O,N, may be any number between 0 and 1. In
addition, the second color conversion layer 330G includes
quantum dots 331G. The quantum dots 331G convert inci-
dent light into green light. The second color conversion layer
330G further includes scatterers 332. The light emitted to the
second color conversion layer 330G blue.

[0054] According to an embodiment, the third color con-
version layer 330B converts received light into blue light.
When the received light is blue, the third color conversion
layer 330B can be a transmission layer that transmits the
incident blue light. When the third color conversion layer
330B is a transmission layer, the third color conversion layer
330B includes a transparent polymer that transmits blue
when the received blue light is transmitted. In addition, the
third color conversion layer 330B corresponds to the region
that includes a material that emits the incident blue without
separate phosphors or quantum dots, but may include the
scatterers 332. The first color conversion layer 330R, the
second color conversion layer 330G, and the third color
conversion layer 330B may be repeated and arranged under
the substrate, and the arrangement order may vary.

[0055] According to an embodiment, the first color con-
version layer 330R is positioned by the pixel that displays
red, and overlaps the first color filter 325R. The second color
conversion layer 330G is positioned by the pixel that dis-
plays green, and overlaps the second color filter 325G. The
third color conversion layer 330B is positioned by the pixel
displaying blue, and overlaps the third color filter 325B.

[0056] The color conversion panel 300 according to an
exemplary embodiment of FIG. 1 includes a light filter layer
340 positioned under the color conversion layer 330. The
light filter layer 340 has a structure in which a plurality of
layers having different refractive indices are stacked. For
example, the light filter layer 340 can include a structure in
which inorganic films having a high refractive index and
inorganic films having a low refractive index are alternately
stacked about 10 to 20 times. The light filter layer 340 more
efficiently transmits the incident light, or may be omitted
according to an exemplary embodiment.

[0057] In addition, according to an embodiment, the pla-
narization layer 350 is positioned under the light filter layer
340. The planarization layer 350 removes steps caused by
different heights of the first color conversion layer 330R, the
second color conversion layer 330G, and the third color
conversion layer 330B, and provides a flattened surface. The
planarization layer 350 may be omitted depending on an
exemplary embodiment.

[0058] Next, light characteristics of the first light blocking
layer 360 will be described in detail with reference to FIG.
2 and FIG. 3. Hereinafter, a green pixel is mainly described,
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however the description is applicable to the first light
blocking layer 360 positioned at the red or blue pixels.
[0059] FIG. 2 and FIG. 3 are enlarged views of a portion
A of a color conversion panel of FIG. 1, and FIG. 2 is firstly
described.

[0060] According to an embodiment, FIG. 2 is an enlarged
view of the portion A of the color conversion panel 300 of
FIG. 1 when the first light blocking layer 360 has a low
refractive index, i.e., a refractive index of 1.2 to 1.5. If the
first light blocking layer 360 is omitted, externally incident
light incident sequentially passes through the second sub-
strate 310 and the second color filter 325G, and then reaches
the second color conversion layer 330G. The external light
is reflected by the scatterer 332 or the quantum dot 331G of
the second color conversion layer 330G, and propagates
back toward the second substrate 310. Accordingly, the light
emission efficiency decreases by the reflection of the exter-
nal light and the external light is recognized by the user,
which decreases the display quality.

[0061] In general, as light passes through layers of differ-
ent refractive indices, both refraction and reflection occur.
When light propagates to a high refractive index layer from
a low refractive index layer, there is greater reflectance at the
interface than in the opposite case. That is, referring to FIG.
2, if the color conversion panel 300 includes a low refractive
index first light blocking layer 360, the refractive index of
the second color conversion layer 330G is greater than the
refractive index of the first light blocking layer 360. Accord-
ingly, the external light is incident to the low refractive index
first light blocking layer 360 after sequentially passing
through the second substrate 310 and the second color filter
325G, and then is reflected back without being incident into
the second color conversion layer 330G due to the difference
between the refractive indices of the first light blocking layer
360 and the second color conversion layer 330G.

[0062] On the other hand, according to an embodiment,
FIG. 3 shows a case in which the first light blocking layer
360 has a high refractive index, i.e., a refractive index 0f 1.9
to 2.1, and is an enlarged view of the portion A of the color
conversion panel 300 of FIG. 1. In this case, the refractive
index of the first light blocking layer 360 is greater than the
refractive index of the second color filter 325G. Accord-
ingly, the external light is not incident into the second color
conversion layer 330G due to difference between the refrac-
tive indices of the second color filter 325G and the first light
blocking layer 360, and is reflected back after sequentially
passing through the second substrate 310 and the second
color filter 325G.

[0063] As described above, the color conversion panel 300
according to an exemplary embodiment of FIG. 1 includes
the color filter layer 325, the color conversion layer 330 and
a low refractive index or a high refractive index first light
blocking layer 360, which minimizes external light that can
reach the color conversion layer 330.

[0064] In the case of FIG. 1, according to an embodiment,
the first light blocking member 320 is positioned between
the first color filter 325R and the second color filter 325G,
between the second color filter 325G and the third color filter
325B, and between the third color filter 325B and the first
color filter 325R, however it may be positioned only
between some color filters of the color filter layer 325. For
example, the first light blocking member 320 may only be
positioned between the first color filter 325R and the second
color filter 325G. The first light blocking member 320 may
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be positioned between the color conversion layers 330, and
may be dually positioned between the color filter layers 325
and between the color conversion layers 330. The height of
the first light blocking member 320 may also be higher than
the height of the color filter layer 325, unlike in FIG. 1.
[0065] In a present exemplary embodiment, the first light
blocking layer 360 is positioned under the color filter layer
325, however it may be positioned under the second sub-
strate 310, and the first light blocking layer 360 is not limited
to being adjacent to the color filter layer 325.

[0066] The color conversion panel 300 according to a
present exemplary embodiment is not limited to the above-
described constituent elements, so other constituent ele-
ments may be further included, and a positional relationship
of each constituent element may be changed.

[0067] Next, an exemplary embodiment of FIG. 4 will be
described.
[0068] FIG. 4 is a cross-sectional view of a color conver-

sion panel according to an exemplary embodiment.

[0069] The color conversion panel 300 according to an
exemplary embodiment of FIG. 4, unlike an exemplary
embodiment of FIG. 1, includes a second light blocking
member 321 positioned under the color filter layer 325
instead of the first light blocking member 320 positioned
under the second substrate 310. In the following, a detailed
description of the same constituent elements is omitted, and
different portions are mainly described.

[0070] According to an exemplary embodiment of FIG. 4,
since the first light blocking member 320 positioned
between the color filter layers 325 is omitted, the first color
filter 325R, the second color filter 325G, and the third color
filter 325B are adjacent to each other.

[0071] According to an embodiment, the second light
blocking member 321 has a lattice structure that forms
openings with spaces for displaying an image, and is formed
of a light blocking material. FIG. 4 is a cross-sectional view
that shows the structure in which second light blocking
members 321 are separated by a predetermined interval.
Referring to FIG. 4, the second light blocking member 321
is positioned between at least one pair of adjacent, different
color conversion layers 330, ie., between the first color
conversion layer 330R and the second color conversion
layer 330G, between the second color conversion layer
330G and the third color conversion layer 330B, or between
the third color conversion layer 330B and the first color
conversion layer 330R. That is, the color conversion layer
330 is positioned in the openings of the second light block-
ing member 321.

[0072] According to an embodiment, the first light block-
ing layer 360 includes a fourth portion that overlaps the
second light blocking member 321 and a fifth portion
positioned between fourth portions in a plan view. The
fourth portion is positioned under the second light blocking
member 321 in the cross-sectional view. That is, unlike in
FIG. 1, the first light blocking layer 360 includes a plurality
of flat fourth portions displaced downward from color filter
layers 325 and positioned under the second light blocking
member 321, and a plurality of flat fifth portions positioned
under the color filter layers 325. In this case, the fourth and
fifth portions of the first light blocking layer 360 are con-
nected by the side surfaces of the second light blocking
members 321. In addition, the first light blocking layer 360
is positioned under the entire bottom surface of the color
filter layer 325.
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[0073] According to an embodiment, the second light
blocking member 321 is adjacent to the color conversion
layer 330 to prevent light emitted from the color conversion
layer 330 from mixing and to absorb external light and
external light that is reflected from the color conversion
layer 330. Accordingly, the color conversion panel 300
according to an exemplary embodiment of FIG. 4 minimizes
external light incident to the color conversion layer 330 by
the first light blocking layer 360, and even if the external
light reaches the color conversion layer 330 through the first
light blocking layer 360, the external light reflected from the
color conversion layer 330 is absorbed by the second light
blocking member 321, to minimize the external light that
can be recognized by the user.

[0074] Unlike in FIG. 4, the second light blocking member
321 may only be positioned between some of the color
conversion layers 330. As an, example, the second light
blocking member 321 may be positioned between only the
first color conversion layer 330R and the second color
conversion layer 330G. The height of the second light
blocking member 321 is not limited to being lower than the
height of the color conversion layer 330, and may be higher
than the color conversion layer 330, unlike in FIG. 4.
[0075] A color conversion panel according to an exem-
plary embodiment of the present disclosure will now be
described with reference to FIG. 5. The color conversion
panel 300 according to an exemplary embodiment of FIG. §
is similar to the color conversion panel 300 according to an
exemplary embodiment of FIG. 1 and FIG. 4, except that it
includes both the first light blocking member 320 and the
second light blocking member 321. A detailed description of
the same constituent elements is omitted.

[0076] The color conversion panel 300 according to an
exemplary embodiment of FIG. 5 includes both of the first
light blocking member 320 positioned under the second
substrate 310 and the second light blocking member 321
positioned under the color filter layer 325. The first light
blocking member 320 and the second light blocking member
321 correspond to the light blocking members 320 and 321
that prevent color mixing.

[0077] Referring to FIG. 5, according to an embodiment,
the first light blocking member 320 is positioned between at
least one pair of adjacent, different color filters 325, i.e.,
between the first color filter 325R and the second color filter
325G, between the second color filter 325G and the third
color filter 325B, or between the third color filter 325B and
the first color filter 325R. The second light blocking member
321 is positioned between at least one pair of adjacent,
different color conversion layers 330, i.e., between the first
color conversion layer 330R and the second color conver-
sion layer 330G, between the second color conversion layer
330G and the third color conversion layer 330B, or between
the third color conversion layer 330B and the first color
conversion layer 330R.

[0078] According to an embodiment, FIG. 5 shows that
the first light blocking members 320 overlap the second light
blocking members 321, however they need not overlap.
[0079] According to an embodiment, the both light block-
ing members 320 and 321 are positioned under the second
substrate 310 and the color filter layer 325, thereby prevent-
ing color mixing of light emitted from the color conversion
layer 330, and further effectively absorbing externally inci-
dent light or external light reflected from the quantum dots
331R and 331G and the scatterers 332.
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[0080] Hereinafter, a color conversion panel according to
an exemplary embodiment of the present disclosure will be
described with reference to FIG. 6, FIG. 7, and FIG. 8. The
color conversion panel 300 according to an exemplary
embodiment of FIG. 6 includes a second light blocking layer
361 instead of the first light blocking layer 360, unlike in
FIG. 1. An exemplary embodiment of FIG. 6 includes the
first light blocking member 320, and the description thereof
is the same as that described for an exemplary embodiment
of FIG. 1.

[0081] According to an embodiment, the second light
blocking layer 361 is positioned under the second substrate
310. The second light blocking layer 361 is flat, and is
positioned on the whole upper surface of the color filter layer
325. The second light blocking layer 321 includes a first
portion that overlaps the first color filter, a second portion
that overlaps the second color filter, and a third portion that
overlaps the third color filter. The first portion, the second
portion, and the third portion are connected

[0082] According to an embodiment, the refractive index
of the second light blocking layer 361 may be less than the
refractive index of an adjacent constituent element of the
color conversion panel 300. In an exemplary embodiment of
FIG. 6, the refractive index of the second light blocking
layer 361 is less than the refractive index of the color filter
layer 325. For example, the refractive index of the second
light blocking layer 361 may be from 1.2 to 1.5.

[0083] On the other hand, according to an embodiment,
the refractive index of the second light blocking layer 361
may be greater than the refractive index of an adjacent
element of the color conversion panel 300. In an exemplary
embodiment of FIG. 6, the refractive index of the second
light blocking layer 361 is greater than the refractive index
of the second substrate 310. For example, the refractive
index of the second light blocking layer 361 may be from 1.9
to 2.1. The second light blocking layer 361 may include an
transparent conductive layer, such as 1TO, 170, etc., or an
inorganic insulating layer that includes a nitride layer that
includes SiNx, etc.

[0084] According to an embodiment, when the refractive
index of the second light blocking layer 361 exceeds 1.5 and
is less than. 1.9, because of differences between refractive
indices for the adjacent layers, the color conversion panel
300 may have unexpected effects, and when the refractive
index of the first light blocking layer 360 exceeds 2.1 or is
less than 1.2, the path of the light emitted from the display
device is affected, which can reduce the light emission
efficiency of the display device.

[0085] However, according to an embodiment, since the
second light blocking layer 361 has either a high refractive
index, 1.e., a refractive index of 1.9 to 2.1, or a low refractive
index, i.e., a refractive index of 1.2 to 1.5, external light
incident to the color conversion panel 300 can be prevented
from being incident to the color conversion layer 330 and
light emission efliciency can be increased.

[0086] Next, light characteristics of the second light
blocking layer 361 will be described in detail with reference
to FIG. 7 and FIG. 8. Hereinafter, a green pixel is mainly
described, however the description is applicable to the
second light blocking layer 361 positioned at the red and
blue pixels.

[0087] FIG. 7 and FIG. 8 are enlarged views of a portion
B of the color conversion panel 300 of FIG. 6, and FIG. 7
is first described.
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[0088] FIG. 7 is the enlarged view of be portion B of the
color conversion panel 300 of FIG. 6 when the second light
blocking layer 361 has a low refractive index, a refractive
index of 1.2 to 1.5.

[0089] According to an embodiment, the refractive index
of the second color filter 325G is greater than the refractive
index of the second light blocking layer 361. Accordingly,
external light is incident through the second substrate 310 to
the lower refractive index second light blocking layer 361
rather than the second color filter 325G, and then is reflected
back without being incident into the second color filter 325G
by the difference between the refractive indices of the
second light blocking layer 361 and the second color filter
325G.

[0090] FIG. 8 is the enlarged view of the portion B of the
color conversion panel 300 of FIG. 6 when the second light
blocking layer 361 has a high refractive index, ie., a
refractive index of 1.9 to 2.1.

[0091] According to an embodiment, the refractive index
of the second light blocking layer 361 is greater than the
refractive index of the second substrate 310. Accordingly,
the external light is reflected back without being incident
into the second color filter 325G by the difference between
the refractive indices of the second substrate 310 and the
second light blocking layer 361 after passing through the
second substrate 310.

[0092] As described above, according to an embodiment,
the color conversion panel 300 according to an exemplary
embodiment of FIG. 6 includes the second substrate 310, the
color filter layer 325 and a low refractive index or a high
refractive index second light blocking layer 361, which can
minimize external light that reaches the color conversion
layer 330.

[0093] In a present exemplary embodiment, the second
light blocking layer 361 is positioned under the second
substrate 310, however it may be positioned under the color
filter layer 325, and the second light blocking layer 361 is
not limited to being adjacent to the second substrate 310.
[0094] Hereinafter, a color conversion panel according to
an exemplary embodiment of the present invention will be
described with reference to FIG. 9.

[0095] Unlike an exemplary embodiment of FIG. 6, the
color conversion panel 300 according to an exemplary
embodiment of FIG. 9 includes the second light blocking
member 321 positioned under the color filter layer 325
instead of the first light blocking member 320 positioned
under the second substrate 310. A detailed description of the
same constituent elements is omitted.

[0096] According to an embodiment, the second light
blocking member 321 is positioned between at least one pair
of adjacent, different color conversion layers 330, i.e.,
between the first color conversion layer 330R and the second
color conversion layer 330G, between the second color
conversion layer 330G and the third color conversion layer
330B, or between the third color conversion layer 330B and
the first color conversion layer 330R. A detailed description
of the second light blocking member 321 is the same as that
of the second light blocking member 321 of the exemplary
embodiment of FIG. 4.

[0097] A color conversion panel according to an exem-
plary embodiment of the present disclosure will now be
described with reference to FIG. 10. The color conversion
panel 300 according to an exemplary embodiment of FIG.
10 is similar to the color conversion panel 300 according to
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exemplary embodiments of FIG. 6 and FIG. 9 except for
including the first light blocking member 320 and the second
light blocking member 321. A detailed description of the
same constituent elements is omitted.

[0098] The color conversion panel 300 according to an
exemplary embodiment of FIG. 10 includes both the first
light blocking member 320 positioned under the second
substrate 310 and the second light blocking member 321
positioned under the color filter layer 325. The first light
blocking member 320 is positioned between at least one pair
of adjacent, different color filter layers 325, i.e., between the
first color filter 325R and the second color filter 325G,
between the second color filter 325G and the third color filter
325B, or between the third color filter 325B and the first
color filter 325R. The second light blocking member 321 is
positioned between at least one pair of adjacent, different
color conversion layers 330, ie., between the first color
conversion layer 330R and the second color conversion
layer 330G, between the second color conversion layer
330G and the third color conversion layer 330B, or between
the third color conversion layer 330B and the first color
conversion layer 330R. A detailed description of the light
blocking members 320 and 321 is the same as that of the
exemplary embodiment of FIG. 5.

[0099] A color conversion panel according to an exem-
plary embodiment of the present invention will now be
described with reference to FIG. 11. Unlike exemplary
embodiments of FIG. 1 and FIG. 6, the color conversion
panel 300 according to an exemplary embodiment of FIG. 11
includes both the first light blocking layer 360 positioned
between the color filter layer 325 and the color conversion
layer 330 and the second light blocking layer 361 positioned
between the second substrate 310 and the color filter layer
325. The first light blocking layer 360 is substantially flat
and is positioned under the whole bottom surface of the
color filter layer 325. The second light blocking layer 361 is
substantially flat and is positioned on the whole upper
surface of the color filter layer 325.

[0100] An exemplary embodiment of FIG. 11 includes the
first light blocking member 320, and a description thereof is
the same as that described for an exemplary embodiment of
FIG. 1.

[0101] According to an embodiment, a refractive index of
the first light blocking layer 360 or the second light blocking
layer 361 is less than the refractive index of an adjacent
constituent element of the color conversion panel 300. In a
present exemplary embodiment, the refractive index of the
first light blocking layer 360 is less than the refractive index
of the color conversion layer 330, and the refractive index of
the second light blocking layer 361 is less than the refractive
index of the color filter layer 325. For example, the refrac-
tive index of the first light blocking layer 360 or the second
light blocking layer 361 may be from 1.2 to 1.5.

[0102] According to an embodiment, a refractive index of
the first light blocking layer 360 or the second light blocking
layer 361 is greater than the refractive index of an adjacent
constituent element of the color conversion panel 300. In a
present exemplary embodiment, the refractive index of the
first light blocking layer 360 is greater than the refractive
index of the color filter layer 325, and the refractive index
of the second light blocking layer 361 is greater than the
refractive index of the second substrate 310. For example,
the refractive index of the first light blocking layer 360 or the
second light blocking layer 361 may be from 1.9 to 2.1. The
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first or second light blocking layers 360 and 361 may include
a transparent conductive layer, such as ITO, 1ZO, etc. or an
inorganic insulating material that includes a nitride such as
a SiNx, etc.

[0103] According to an embodiment, a refractive index of
the first light blocking layer 360 differs from that of the
second light blocking layer 361. In addition, the first light
blocking layer 360 may have the higher refractive index, i.e.,
arefractive index of 1.9 to 2.1, and the second light blocking
layer 361 may have the lower refractive index, ie., a
refractive index of 1.2 to 1.5. In contrast, the first light
blocking layer 360 may have the lower refractive index and
the second light blocking layer 361 may have the higher
refractive index. The detailed effect of the first and second
light blocking layers 360 and 361 is the same as described
above.

[0104] A color conversion panel according to an exem-
plary embodiment of the present invention will now be
described with reference to FIG. 12. Unlike an exemplary
embodiment of FIG. 11, the color conversion panel 300
according to an exemplary embodiment of FIG. 12 includes
the second light blocking members 321 positioned under the
color filter layer 325 instead of the first light blocking
members 320 positioned under the second substrate 310. A
detailed description of the same constituent elements is
omitted.

[0105] According to an embodiment, the second light
blocking member 321 is positioned between at least one pair
of adjacent, different color conversion layers 330, i.e.,
between the first color conversion layer 330R and the second
color conversion layer 330G, between the second color
conversion layer 330G and the third color conversion layer
330B, or between the third color conversion layer 330B and
the first color conversion layer 330R. A description of the
second light blocking member 321 is the same as that of an
exemplary embodiment of FIG. 4.

[0106] A color conversion panel according to an exem-
plary embodiment of the present invention will now be
described with reference to FIG. 13. The color conversion
panel 300 according to an exemplary embodiment of FIG.
13 is similar to the color conversion panel 300 according to
an exemplary embodiment of FIG. 11 and FIG. 12, except
for including both the first light blocking members 320 and
the second light blocking members 321. A detailed descrip-
tion of the same constituent elements is omitted.

[0107] According to an embodiment, the first light block-
ing members 320 are positioned under the second substrate
310, and the second light blocking members 321 are posi-
tioned under the color filter layer 325. The first light
blocking member 320 is positioned between at least one pair
of adjacent, different color filters 325, i.e., between the first
color filter 325R and the second color filter 325G, between
the second color filter 325G and the third color filter 325B,
or between the third color filter 325B and the first color filter
325R. The second light blocking member 321 is positioned
between at least one pair of adjacent, different color con-
version layers 330, i.e., between the first color conversion
layer 330R and the second color conversion layer 330G,
between the second color conversion layer 330G and the
third color conversion layer 330B, or between the third color
conversion layer 330B and the first color conversion layer
330R.
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[0108] A detailed description of the light blocking mem-
bers 320 and 321 is the same as that of the exemplary
embodiment of FIG. 5 and is omitted.

[0109] A color conversion panel according to another
exemplary embodiment of the present invention will now be
described with reference to FIG. 14.

[0110] The color conversion panel 300 according to an
exemplary embodiment of FIG. 14 includes the first light
blocking layer 360 positioned under the color filter layer
325, and a description of the first light blocking layer 360 is
the same as that of an exemplary embodiment of FIG. 4 and
is omitted.

[0111] The color conversion panel 300 according to a
present exemplary embodiment includes a third light block-
ing member 322 positioned under the second substrate 310
and positioned between at least one pair of adjacent, differ-
ent color filters, i.e., between the first color filter 325R and
the second color filter 325G, between the second color filter
325G and the third color filter 325B, or between the third
color filter 325B and the first color filter 325R. The height
of the third light blocking member 322 in a cross-sectional
view may be equal to or higher than the height of the color
filter layer 325 in a cross-sectional view.

[0112] According to an embodiment, the light blocking
member 322 is positioned adjacent to the side surface of the
color filter layer 325 and a part of the side surface of the
color conversion layer 330, and thus color mixing of the
emitted light can be prevented, and externally incident light
or external light reflected by the quantum dots 331R and
331G and the scatterers 332 can be further effectively
absorbed.

[0113] A color conversion panel according to an exem-
plary embodiment of the present invention will now be
described with reference to FIG. 15. Unlike an exemplary
embodiment of FIG. 14, the color conversion panel 300
according to an exemplary embodiment of FIG. 15 includes
the second light blocking layer 361 instead of the first light
blocking layer 360. A description of the same constituent
elements is omitted.

[0114] The color conversion panel 300 according to an
exemplary embodiment of FIG. 15 includes the second light
blocking layer 361 positioned between the second substrate
310 and the color filter layer 325. A description of the second
light blocking layer 361 is same as that of an exemplary
embodiment of FIG. 6 and is omitted.

[0115] A color conversion panel according to an exem-
plary embodiment of the present invention will now be
described with reference to FIG. 16.

[0116] The color conversion panel 300 according to an
exemplary embodiment of FIG. 16 includes both the first
light blocking layer 360 positioned between the color filter
layer 325 and the color conversion layer 330 and the second
light blocking layer 361 positioned between the second
substrate 310 and the color filter layer 325. A detailed
description of the first and second light blocking layers 360
and 361 is the same as that of an exemplary embodiment of
FIG. 11.

[0117] A color conversion panel according to a exemplary
embodiment of the present invention will now be described
with reference to FIG. 17, FIG. 18, and FIG. 19.

[0118] An exemplary embodiment of FIG. 17 is substan-
tially similar to an exemplary embodiment of FIG. 5, except
that the first light blocking layer 360 includes a first refrac-
tion layer 360-1 and a second refraction layer 360-2.
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[0119] According to an embodiment, the first light block-
ing layer 360 includes a fourth portion that overlaps the
second light blocking member 321 in a plan view and the
fifth portion positioned between the fourth portions. The
fourth portion is positioned under the second light blocking
member 321 in a cross-sectional view. That is, unlike in FIG.
1, the first light blocking layer 360 is not substantially flat,
and parts thereof are positioned under the second light
blocking member 321. In this case, the fourth and fifth
portions of the first light blocking layer 360 are connected by
side surfaces of the second light blocking member 321. In
addition, the first light blocking layer 360 is positioned
under entire bottom surface of the color filter layer 325.
[0120] According to an embodiment, the first light block-
ing layer 360 includes the first refraction layer 360-1 and the
second refraction layer 360-2. The first refraction layer
360-1 has a low refractive index, i.e., a refractive index of
1.2 to 1.5, and the second refraction layer 360-2 has a high
refractive index, i.e., a refractive index of 1.9 to 2.1. In
contrast, the first refraction layer 360-1 may have a high
refractive index, and the second refraction layer 360-2 may
have a low refractive index.

[0121] Hereinafter, light characteristics of the first refrac-
tion layer 360-1 and the second refraction layer 360-2 will
be described in detail with reference to FIG. 18 and FIG. 19.
Here, a green pixel is mainly described, however this
description is applicable to the first light blocking layer 360
positioned in the red or blue pixels.

[0122] According to an embodiment, FIG. 18 is an
enlarged view of portion C of the color conversion panel 300
of FIG. 17 when the first refraction layer 360-1 has a high
refractive index, i.e., a refractive index of 1.9 to 2.1, and the
second refraction layer 360-2 has a low refractive index, i.e.,
a refractive index of 1.2 to 1.5.

[0123] Referring to FIG. 18, according to an embodiment,
external light is incident to the lower refractive index second
refraction layer 360-2 after sequentially passing through the
second substrate 310 and the second color filter 325G. The
external light is reflected back without being incident to the
higher refractive index first refraction layer 360-1 and the
second color conversion layer 330G by the differences
between the refractive indices of the second refraction layer
360-2 and the first refraction layer 360-1. Accordingly,
external light that reaches the second color conversion layer
330G can be minimized.

[0124] According to an embodiment, FIG. 19 is an
enlarged view of portion C of the color conversion panel 300
of FIG. 17 when the first refraction layer 360-1 has a low
refractive index, 1.e., a refractive index of 1.2 to 1.5, and the
second refraction layer 360-2 has a high refractive index.
1.e., a refractive index of 1.9 to 2.1. In this case, the
refractive index of the second refraction layer 360-2 is
greater than the refractive index of the second color filter
325G.

[0125] According to an embodiment, externally incident
light is reflected back without being incident to the second
refraction layer 360-2 by the differences between the refrac-
tive indices of the second color filter 325G and the second
refraction layer 360-2 after sequentially passing through the
second substrate 310 and the second color filter 325G.
[0126] In a present exemplary embodiment, the refractive
index of the first refraction layer 360-1 is less than the
refractive index of the second color conversion layer 330G.
As a result, even if externally incident light passes through
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the second refraction layer 360-2, the light is reflected back
by the differences between the refractive index of the first
refraction layer 360-1 and the second color conversion layer
330G without being incident to the second color conversion
layer 330G. Accordingly, external light that reaches the
second color conversion layer 330G can be minimized.
[0127] An embodiment according to FIG. 17, includes
both the first light blocking member 320 and the second light
blocking member 321, however in other embodiments, only
the first light blocking member 320 or the second light
blocking member 321 are included. In addition, an embodi-
ment of FIG. 17 shows the first light blocking layer 360 as
including two layers, however embodiments are not limited
thereto, and may include more than two layers having
different refractive indexes.

[0128] Next, an organic light emitting diode display
according to an exemplary embodiment will be described
with reference to FIG. 20 and FIG. 21.

[0129] First, FIG. 20 will be described.

[0130] FIG. 20 is an equivalent circuit diagram of one
pixel PX of an organic light emitting diode display accord-
ing to an exemplary embodiment.

[0131] Referring to FIG. 20, according to an embodiment,
the pixel PX includes a plurality of signal lines 151, 152,
171, 172, and 192, a plurality of transistors T1, T2, and T3,
a first storage capacitor Cg,, a second storage capacitor
Corep, and an organic light emitting diode OLED.

[0132] According to an embodiment, the transistors T1,
T2, and T3 include a driving transistor T1, hereinafter
referred to as a first transistor, a second transistor T2,
hereinafter referred to as a switching transistor, and a third
transistor T3, hereinafter referred to as an initialization
transistor.

[0133] According to an embodiment, the signal lines 151,
152,171, 172, and 192 include a scan line 151 that transmits
a scan signal SC, an initialization control signal line 152 that
transmits an initialization control signal SS, a data line 171
that transmits a data voltage DATA, a driving voltage line
172 that transmits a driving voltage ELVDD, and an initial-
ization voltage line 192 that transmits an initialization
voltage Vint.

[0134] On the other hand, although an exemplary embodi-
ment of FIG. 20 is shown as including three transistors and
two capacitors, embodiments of the present disclosure are
not limited thereto, and additional transistors or capacitors
may be further included.

[0135] According to an embodiment, the driving transistor
T1 includes a gate electrode connected to a first electrode of
the first storage capacitor Cg,, a first electrode receiving a
driving voltage ELVDD, and a second electrode connected
to a first electrode of the organic light emitting diode OLED.
The driving transistor T1 outputs a driving current to the
organic light emitting diode OLED based on a data signal
stored in the first storage capacitor Cg;. The second elec-
trode of the driving transistor T1 is connected to the third
transistor T3, the second electrode of the first storage
capacitor Cgy, and the first electrode of the second storage
capacitor Co; p-

[0136] According to an embodiment, the second transistor
T2 includes a gate electrode connected to the scan line 151,
a first electrode connected to the data line 171, and a second
electrode connected to the first electrode of the first storage
capacitor. Cg;. The second electrode of the second transistor
T2 is also connected to the gate electrode of the driving
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transistor T1. The second transistor T2 is turned on in
response to the scan signal SC received through the scan line
151, and when the switching transistor T2 is turned on, the
data voltage DATA received through the data line 171 is
transmitted to the first electrode of the first storage capacitor
Cyr-

[0137] According to an embodiment, the third transistor
T3 includes a gate electrode connected to the initialization
control signal line 152, a first electrode connected to the
initialization voltage line 192, and a second electrode con-
nected to the driving transistor T1. The third transistor T3 is
turned on in response to the initialization control signal SS
and outputs the initialization voltage Vint, thereby initializ-
ing the second electrode of the first storage capacitor Cgy,
the first electrode of the organic light emitting diode OLED,
and the first electrode of the second storage capacitor
Corep- A node connected to the second electrode of the third
transistor T3, the second electrode of the first storage
capacitor Cg, the first electrode of the organic light emitting
diode OLED, the first electrode of the second storage
capacitor C,; -, and the second electrode of the driving
transistor T1 is referred to as an output node DN of the
driving transistor T1.

[0138] According to an embodiment, the first storage
capacitor Cg, includes a first electrode connected to the
second electrode of the second transistor T2 and the gate
electrode of the driving transistor T1, and a second electrode
connected to the output node DN of the driving transistor T1.
The first storage capacitor C; stores the data voltage DATA
received through the second transistor T2. The data voltage
DATA stored in the first storage capacitor Cg; controls a
degree to which the driving transistor T1 is turned on,
thereby determining a magnitude of the driving current.
[0139] According to an embodiment, the organic light
emitting diode OLED includes a first electrode connected to
the second electrode of the driving transistor T1, i.e., the
output node DN of the driving transistor T1, and a second
electrode connected to a common voltage line 741 that
receives a common voltage ELVSS. The organic light emit-
ting diode OLED emits light based on the driving current
received from the driving transistor T1, thereby expressing
a gray level that depends on the emission intensity.

[0140] According to an embodiment, the first electrode
and the second electrode of the second storage capacitor
Corep are respectively connected to the first and second
electrodes of the organic light emitting diode OLED. The
second storage capacitor C,y -y, allows the voltage trans-
mitted to both ends of the organic light emitting diode
OLED to be maintained. That is, since the voltage of the
output node DN of the driving transistor T1 is constant
respect to the common voltage ELVSS, the emission lumi-
nance of the organic light emitting diode OLED is constant.
[0141] According to an embodiment, in the pixel PX as
shown in FIG. 20, the data voltage DATA that is transmitted
when the second transistor T2 is turned on is stored in the
first storage capacitor Cy, and the driving transistor T1
outputs the driving current based on the data voltage DATA,
so that the organic light emitting diode OLED emits light
whose luminance corresponds to the driving current. On the
other hand, if the third transistor T3 is turned on, the
initialization voltage Vint is transmitted to the output node
DN of the driving transistor T1, so that the first electrode of
the organic light emitting diode OLED, the first electrode of
the second storage capacitor C,; zp, and the second elec-
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trode of the first storage capacitor Cg, are initialized, and
resultantly, the organic light emitting diode OLED does not
emit light.

[0142] Next, a display device according to an exemplary
embodiment will be described with reference to FIG. 21.
FIG. 21 is a cross-sectional view of an organic light emitting
diode display that includes a color conversion panel accord-
ing to an exemplary embodiment.

[0143] An organic light emitting diode display according
to an exemplary embodiment includes a display panel 100
and the color conversion panel 300. The color conversion
panel 300 is substantially the same as the color conversion
panel 300 described with reference to FIG. §, and a descrip-
tion thereof is omitted.

[0144] The display panel 100 according to an exemplary
embodiment includes a first substrate 110. The first substrate
110 is an insulation substrate made of glass, quartz, a
ceramic material, or a plastic material.

[0145] According to an embodiment, a buffer layer 120 is
positioned on the first substrate 110. The buffer layer 120
includes silicon nitride (SiNx) or silicon oxide (Si0,).
[0146] According to an embodiment, a semiconductor
layer 130 is positioned on the buffer layer 120. The semi-
conductor layer 130 is made of polysilicon or an oxide
semiconductor.

[0147] According to an embodiment, when the semicon-
ductor layer 130 is made of an oxide semiconductor, a
separate passivation layer is added to protect the oxide
semiconductor, which is vulnerable to external environmen-
tal factors, such as a high temperature.

[0148] According to an embodiment, the semiconductor
layer 130 includes a channel region 131 that is channel-
doped with an N-type impurity or a P-type impurity, and a
source electrode 136 and a drain electrode 137 formed at
respective sides of the channel region 131 and that have a
higher doping concentration than that of the doping impurity
doped in the channel region 131.

[0149] According to an embodiment, the buffer layer 120
is positioned between the first substrate 110 and the semi-
conductor layer 130 to improve characteristics of the poly-
crystalline silicon and to reduce stress applied to the semi-
conductor layer 130 on the buffer 120 by blocking impurities
from the substrate 110 and flattening the first substrate 110
during a crystallization process that forms the polycrystal-
line silicon.

[0150] According to an embodiment, a gate insulating
layer 140 that covers the semiconductor layer 130 is posi-
tioned thereon. A gate electrode 155 is positioned on the gate
insulating layer 140, and the gate electrode 155 has multiple
layers in which metal layers that include one of copper (Cu),
a copper alloy, aluminum (Al), an aluminum alloy, molyb-
denum (Mo), or a molybdenum alloy, is stacked.

[0151] According to an embodiment, an interlayer insu-
lating layer 160 is positioned on the gate electrode 155 and
the gate insulating layer 140. The interlayer insulating layer
160 includes silicon nitride (SiNX) or silicon oxide (SiO,),
etc.

[0152] According to an embodiment, the interlayer insu-
lating layer 160 has an opening 66 that exposes the drain
electrode 137. Data wires (171 and 179) that include data
lines 171 and connecting members 179 are positioned on the
interlayer insulating layer 160. The data wires (171 and 179)
have multiple layers in which metal layers that include one
of copper (Cu), a copper alloy, aluminum (Al), an aluminum
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alloy, molybdenum (Mo), or a molybdenum alloy is stacked,
and, for example, may be formed as a triple layer of
titanium/aluminum/titanium  (Ti/Al/Ti), a triple layer of
molybdenum/aluminum/molybdenum (Mo/Al/Mo), or a
triple layer of molybdenum/copper/molybdenum (Mo/Cu/
Mo).

[0153] According to an embodiment, a passivation layer
180 1s positioned on the data wires (171 and 179) and the
interlayer insulating layer 160. The passivation layer 180
covers the data wires (171 and 179) to flatten them. The
passivation layer 180 is formed of stacked layers of an
organic material such as a polyacrylate resin, a polyimide
resin, or the like, or of stacked layers of an organic material
and an inorganic material.

[0154] According to an embodiment, the pixel electrode
191 is positioned on the passivation layer 180. The connect-
ing members 179 are connected to the pixel electrode 191
through openings 81 formed in the passivation layer 180.
[0155] According to an embodiment, a partition wall 450
that covers the passivation layer 180 and the pixel electrode
191 is positioned thereon, and the partition wall 450 has a
pixel opening 451 that exposes the pixel electrode 191. The
partition wall 450 is made of organic materials such as a
polyacrylate resin, a polyimide resin, etc., or silica-based
inorganic materials.

[0156] According to an embodiment, an emission layer
470 is positioned on the pixel electrode 191 exposed by the
pixel opening 451, and a common electrode 270 is posi-
tioned on the organic emission layer 470. The common
electrode 270 is positioned on the plurality of pixels PX. The
pixel electrode 191, the emission layer 470, and the common
electrode 270 form the organic light emitting diode OLED.
[0157] Here, according to an embodiment, the pixel elec-
trode 191 is an anode, which is a hole injection electrode,
and the common electrode 270 is a cathode, which is an
electron injection electrode. However, embodiments of the
present invention are not limited thereto, and depending on
a driving method of the organic light emitting diode display,
the pixel electrode 191 may be the cathode and the common
electrode 270 may be the anode. Holes and electrons are
respectively injected from the pixel electrode 191 and the
common electrode 270 into the organic emission layer 470,
and light is emitted when excitons, which are combinations
of the injected holes and electrons, decay from an excited
state to a ground state.

[0158] According to an embodiment, the emission layer
470 may be made of a low molecular weight organic
material or a high molecular weight organic material such as
poly(3,4-ethylenedioxythiophene) (PEDOT), etc. Further,
the emission layer 470 has multiple layers which include at
least one of a light emitting layer, a hole injection layer
(HIL), a hole transporting layer (HTL), an electron trans-
porting layer (ETL), or an electron-injection layer (FIL).
[0159] The emission layer 470 of an organic light emitting
diode display according to a present exemplary embodiment
emits blue light. In general, the emission layer 470 of an
organic light emitting diode display includes all materials
needed fro emitting a primary color such as red, green, and
blue, However, an organic light emitting diode display
according to a present exemplary embodiment uses the color
conversion panel 300 positioned on the upper surface of the
organic light emitting diode display to emit colors such as
red, green, and blue, and accordingly the emission layer 470
includes only the material that generates blue light.
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[0160] An embodiment of FIG. 21 shows the emission
layers 470 as separated from each other for each pixel,
however embodiments are not limited thereto, and emission
layers 470 for adjacent pixels may be connected to each
other. For example, the emission layer positioned at the
region that emits red light, the emission layer positioned at
the region that emits green light and the emission layer
positioned at the region that emits blue light can be con-
nected to each other.
[0161] The color conversion panel 300 of an organic light
emitting diode display according to an exemplary embodi-
ment includes a reflection preventing layer 40. The reflection
preventing layer 40 is positioned on the second substrate
310, and scatters external light through surface protrusions
and depressions and prevents external light from being
recognized by the user through offsetting interference. In
addition, the reflection preventing layer 40 includes a struc-
ture in which a low refraction layer and a high refraction
layer are alternately stacked, or a nanostructure. The reflec-
tion preventing layer 40 according to an embodiment is not
limited thereto, and may include any structure that can
prevent reflection due to differences between the refractive
indices of the second substrate 310 and air.
[0162] In an exemplary embodiment, the light emission
efficiency can be increased, and phenomena such as a
blurring phenomenon, a diffraction phenomenon, etc., be
reduced, thereby providing an organic light emitting diode
display with improved display quality. Also, the color con-
version panel 300 may be replaced with any one of those
described with respect to FIG. 1, FIG. 4, FIG. 6, and FIG.
9 to FIG. 17.
[0163] While embodiments of the disclosure have been
described in connection with what is presently considered to
be practical exemplary embodiments, it is to be understood
that embodiments of the disclosure are not limited to the
disclosed embodiments, but, on the contrary, are intended to
cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims.
What is claimed is:
1. An organic light emitting diode display, comprising:
a display panel; and
a color conversion panel disposed on the display panel,
wherein the color conversion panel includes:
a substrate;
a color filter layer disposed under the substrate;
a first light blocking layer disposed under the color filter
layer; and
a first color conversion layer, a second color conversion
layer, and a third color conversion layer disposed under
the first light blocking layer,
wherein the color filter layer includes a first color filter, a
second color filter, and a third color filter,
the first light blocking layer includes a first portion that
overlaps the first color filter, a second portion that
overlaps the second color filter, and a third portion that
overlaps the third color filter, and
the first portion, the second portion, and the third portion
are connected.
2. The organic light emitting diode display of claim 1,
wherein
the color conversion panel includes a first light blocking
member disposed under the substrate and positioned
between at least one pair of adjacent, different color
fillers.
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3. The organic light emitting diode display of claim 2,
wherein
the color conversion panel further includes a second light
blocking member disposed under the color filter layer
and positioned between at least one pair of adjacent,
different color conversion layers.
4. The organic light emitting diode display of claim 2,
wherein
a height of the first light blocking member is higher than
a height of the first color filter, the second color filter,
or the third color filter.
5. The organic light emitting diode display of claim 1,
wherein
the color conversion panel includes a second light block-
ing member disposed under the color filter layer and
positioned between at least one pair of adjacent, dif-
ferent color conversion layers.
6. The organic light emitting diode display of claim 2,
wherein
the color conversion panel further includes a second light
blocking layer disposed under the substrate.
7. The organic light emitting diode display of claim 1,
wherein
arefractive index of the first light blocking layer is greater
than a refractive index of the first color filter, the second
color filter, or the third color filter, and the refractive
index of the first light blocking layer ranges from 1.9 to
2.1.
8. The organic light emitting diode display of claim 1,
wherein
a refractive index of the first light blocking layer is less
than a refractive index of the first color conversion
layer, the second color conversion layer, or the third
color conversion layer, and the refractive index of the
first light blocking layer ranges from 1.2 to 1.5.
9. The organic light emitting diode display of claim 1,
wherein
the first light blocking layer includes a low refractive
index layer and a high refractive index layer.
10. An organic light emitting diode display, comprising:
a display panel; and
a color conversion panel disposed on the display panel,
wherein the color conversion panel includes:
a substrate;
a second light blocking layer disposed under the substrate;
a color filter layer disposed under the second light block-
ing layer, wherein the color filter layer includes a first
color filter, a second color filter, and a third color filter;
and
a first color conversion layer, a second color conversion
layer, and a third color conversion layer respectively
disposed under the first color filter, the second color
filter, and the third color filter,
the second light blocking layer includes a first portion that
overlaps the first color filter, a second portion that
overlaps the second color filter, and a third portion that
overlaps the third color filter, and
the first portion, the second portion, and the third portion
are connected.
11. The organic light emitting diode display of claim 10,
wherein
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the color conversion panel includes a first light blocking
member disposed under the substrate and positioned
between at least one pair of adjacent, different color
filters.

12. The organic light emitting diode display of claim 10,

wherein

the color conversion panel includes a second light block-
ing member disposed under the color filter layer and
positioned between at least one pair of adjacent, dif-
ferent color conversion layers.

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

further comprising

a first light blocking layer disposed between the first color
conversion layer, the second color conversion layer,
and the third color conversion layer, and the first color
filter, the second color filter, and the third color filter,
wherein

the first light blocking layer includes a first portion that
overlaps the first color filter, a second portion that
overlaps the second color filter, and a third portion that
overlaps the third color filter; and

the first portion, the second portion, and the third portion
are connected.

14. The organic light emitting diode display of claim 10,

wherein

arefractive index of the second light blocking layer is less
than a refractive index of the first color filter, the second
color filter, or the third color filter, and the refractive
index of the second light blocking layer ranges from 1.2
to 1.5.

15. The organic light emitting diode display of claim 10,

wherein

a refractive index of the second light blocking layer is
greater than a refractive index of the substrate, and the
refractive index of the second light blocking layer
ranges from 1.9 to 2.1.

16. An organic light emitting diode display, comprising:

a display panel; and

a color conversion panel disposed on the display panel,

wherein the color conversion panel includes:

a substrate;

a color filter layer disposed under the substrate;

a first light blocking layer disposed under the color filter
layer;

a first color conversion layer, a second color conversion
layer, and a third color conversion layer disposed under
the first light blocking layer; and

a second light blocking member disposed under the color
filter layer and positioned between at least one pair of
adjacent, different color conversion layers,

wherein the color filter layer includes a first color filter, a
second color filter, and a third color filter,

the first light blocking layer includes a first portion that
overlaps the second light blocking member in a plan
view and a second portion that overlaps the color filter
layer, and

the first portion is disposed under the second light block-
ing member.

17. The organic light emitting diode display of claim 16,

wherein

the color conversion panel further includes a first light
blocking member disposed under the substrate and
positioned between at least one pair of adjacent, dif-
ferent color filters.
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18. The organic light emitting diode display of claim 16,
wherein
the first color conversion layer and the second color
conversion layer each include a quantum dot, and the
third color conversion layer includes a scatterer.
19. The organic light emitting diode display of claim 16,
further comprising
a reflection preventing layer disposed on the substrate.
20. The organic light emitting diode display of claim 16,
wherein
the first light blocking layer includes at least one of ITO,
170, or SiNx.
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