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LIGHT EMITTING UNIT AND LIQUID
CRYSTAL DISPLAY APPARATUS HAVING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent Appli-
cation No. 10-2011-0087175, filed on Aug. 30, 2011, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference in its entirety.

BACKGROUND

1. Field

Apparatuses consistent with exemplary embodiments
relate to a light emitting unit for a liquid crystal display (LCD)
apparatus and an LCD apparatus having the same.

2. Description of the Related Art

LCD apparatuses are an apparatus for implementing an
image using liquid crystal (LC). The LCD apparatuses are
applied to various types of display apparatuses such as a
television or a computer monitor.

The LCD apparatus includes an LC panel which display
light into an image and a light emitting unit which provides
the light to the LC panel.

Typically, an exterior electrode fluorescent lamp (EEFL), a
cold cathode fluorescent lamp (CCFL), or the like has been
used as the light emitting unit. Recently, the use of a light
emitting diode (LED) which can improve color reproduction
without use of silver (Ag) has increased.

The light emitting unit is divided into an edge type and a
direct type according to a position of a light source which
emits light. The edge type light emitting unit refracts light of
a light source disposed in a side with respect to an LC panel
through a light guide panel (LGP) and provides the refracted
light to the LC panel. The direct type light emitting unit
disposes a plurality of light sources on a rear surface of an LC
panel to supply light.

A fluorescent member is mostly charged in the inside of the
light emitting unit in the related art. When the fluorescent
member has a poor thermal property, the lifespan is reduced
due to the heat dissipated from the light source. In particular,
the heat dissipated from the light source is becoming an
important issue in a quantum dot which receives attention as
the fluorescent member in recent years.

Therefore, there is a need for a method for preventing a
property of a fluorescent member being degraded due to the
heat dissipated from the light source.

SUMMARY

One or more exemplary embodiments may overcome the
above disadvantages and other disadvantages not described
above. However, it is understood that one or more exemplary
embodiment are not required to overcome the disadvantages
described above, and may not overcome any of the problems
described above.

One or more exemplary embodiment provide a light emit-
ting unit capable of preventing a property of a fluorescent
member vulnerable to heat being degraded and a liquid crys-
tal display (LCD) apparatus including the same.

According to an aspect of an exemplary embodiment, there
is provided a light emitting unit for an LCD apparatus. The
light emitting unit may include: a light source unit which
generates light; and a driving board which drives the light
source unit. The light source unit may include a light source
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which generates the light; a container member which forms
an opening therein and which contains the light source within
the opening; and a fluorescent meniber mounted in the open-
ing of the container member. The light source and the flores-
cent member may be spaced apart.

The container member may include a florescent member
mount unit in which the fluorescent member is mounted.

The fluorescent member mount unit may include a first
mount groove located at a first side of the opening and a
second mount groove located at a second side of the opening
which is opposite to the first side of the opening, and in which
a first edge of the fluorescent member is fitted and mounted in
the first mount groove and a second edge of the fluorescent
member is fitted and mounted in the second mount groove.

The fluorescent member mount unit may be adhered to
opposing edges of the fluorescent member by an adhesive.

A plurality of light source units may be included and the
plurality of light source units may be spaced apart from each
other.

A number of fluorescent members may be less than a
number of light sources. One or more of the fluorescent
members may be mounted in two or more fluorescent member
mount units.

A single fluorescent member may be included and the
single fluorescent member may be mounted in a plurality of
fluorescent member mount units.

The fluorescent member may include a fluorescent mate-
rial consisting of a quantum dot.

The quantum dot may be sealed with glass to block oxygen.

The quantum dot may be sealed with a barrier film to block
oxygen.

According to an aspect of another exemplary embodiment,
there is provided an LCD apparatus including any one of the
light emitting units for an LCD apparatus.

The LCD apparatus may include the light emitting unit;
and an L.C panel which displays light generated from the light
emitting unit into a color image. The LCD apparatus may be
an edge type display such that light emitting unit may be
disposed at a side of the LC panel.

The LCD apparatus may include the light emitting unit;
and an L.C panel which displays light generated from the light
emitting unit into a color image. The LCD apparatus may be
a direct type display such that light emitting unit may be
disposed at a rear surface of the LC panel.

According to the exemplary embodiments, since the fluo-
rescent member is integrally mounted in a container member
to be spaced apart from a light emitting diode (LED) chip
whichisaheat source, property degradation of the fluorescent
member due to heat can be prevented with a simple structure
so that performance of the fluorescent member can be
improved and maintained for long period of time.

Additional aspects and advantages of the exemplary
embodiments will be set forth in the detailed description, will
be obvious from the detailed description, or may be learned
by practicing the exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will be more apparent by
describing in detail exemplary embodiments, with reference
to the accompanying drawings, in which:

FIG. 1 is a schematic cross-sectional view illustrating an
example of an edge type panel assembly according to an
exemplary embodiment;

FIG. 2A is a schematic cross-sectional view illustrating a
light emitting unit included in the edge type panel assembly of
FIG. 1 according to a first exemplary embodiment;
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FIG. 2B is a schematic cross-sectional view illustrating a
light emitting unit included in the edge type panel assembly of
FIG. 1 according to a second exemplary embodiment;

FIG. 2C is a schematic cross-sectional view illustrating a
light emitting unitincluded in the edge type panel assembly of
FIG. 1 according to a third exemplary embodiment;

FIG. 3 is a schematic cross-sectional view illustrating an
example of a direct type panel assembly according to an
exemplary embodiment;

FIG. 4A is a schematic cross-sectional view illustrating a
light emitting unit included in the direct type panel assembly
of FIG. 3 according to a fourth exemplary embodiment;

FIG. 4B is a schematic cross-sectional view illustrating a
light emitting unit included in the direct type panel assembly
of FIG. 3 according to a fifth exemplary embodiment;

FIG. 4C is a schematic cross-sectional view illustrating a
light emitting unit included in the direct type panel assembly
of FIG. 3 according to a sixth exemplary embodiment;

FIG. 5 is a schematic cross-sectional view illustrating an
LCD apparatus according to an exemplary embodiment; and

FIG. 6 is a graph illustrating a temperature distribution on
a line passing through a light emitting unit and a light guide
panel according to an exemplary embodiment.

DETAILED DESCRIPTION

Hereinafter, exemplary embodiments will be described in
greater detail with reference to the accompanying drawings.

In the following description, same reference numerals are
used for the same elements, even when they are depicted in
different drawings. The matters defined in the description,
such as detailed construction and elements, are provided to
assist in a comprehensive understanding of the exemplary
embodiments. Thus, it is apparent that the exemplary embodi-
ments can be carried out without those specifically defined
matters. Also, functions or elements known in the related art
are not described in detail since they would obscure the exem-
plary embodiments with unnecessary detail.

FIGS. 1to 2C illustrate light emitting units in various sides
according to first to third exemplary embodiments.

First, an edge type panel assembly according to an exem-
plary embodiment will be reviewed below.

Referring to FIG. 1, the edge type panel assembly 100
includes a top chassis 110 configured at the outermost lateral
side and front position, a bottom chassis 120 configured at the
outermost rear position and which contains various types of
components of the edge type panel assembly 100, an inter-
mediate mold unit 130 equipped between the top chassis 110
and the bottom chassis 120, and a light emitting unit 200
including a driving board 210 and a light source unit 220.
Each of the top chassis 110, the bottom chassis 120 and the
intermediate mold unit 130 are L-shaped such that the lateral
sides thereof are disposed adjacently to one another.

A heat sink 160 is L-shaped and is mounted on the bottom
chassis 120. A lateral side of the heat sink 160 is disposed
adjacent to the lateral side of the bottom chassis 120. Further-
more, the light emitting unit 200 is equipped on the lateral
side the heat sink 160 opposite to the lateral side of the bottom
chassis 120. The heat sink 160 includes a metal material (for
example, aluminum (Al) or the like) having high thermal
conductivity.

A light guide panel 170 which converts a line light source
emitted from the light emitting unit 200 into a surface light
source is equipped on the inside of the bottom chassis 120 and
a reflection sheet 175 which prevents light loss of a rear part
of the edge type panel assembly 100 is disposed below the
light guide panel 170.
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The intermediate mold unit 130 supports parts of compo-
nents of the edge type panel assembly 100 together with the
top chassis 110 and the bottom chassis 120. For this, the
intermediate mold unit 130 is disposed at an edge of the inside
of the edge type panel assembly 100 between the top chassis
110 and the bottom chassis 120.

A diffusion sheet 180 which diffuses scattered light emit-
ted from the light guide panel 170 is disposed over the light
guide panel 170. A prism sheet 185 which increases bright-
ness of the light and a dual brightness enhancement film
(DBEF) sheet 190 are sequentially disposed over the diffu-
sion sheet 180.

An LC panel 195 is mounted on the bottom chassis 120 to
face a rear surface of the DBEF sheet 190. The LC panel 195
displays the light generated from the light emitting unit 200
into a color image. For this, the LC panel 195 includes a color
filter substrate (not shown), which includes a color filter layer,
a thin film transistor (TFT) substrate (not shown), which
includes TFTs, and a LC (not shown) which is interposed
between the color filter substrate and the TFT substrate. Since
the LC panel 195 has been well-known, detailed description
thereof will be omitted.

Hereinafter, the light emitting units according to the first to
third exemplary embodiments will be reviewed with refer-
ence to FIGS. 2A to 2C.

The light emitting unit 200 according to the first exemplary
embodiment includes a driving board 210 and a light source
unit 220.

The driving board 210 drives the light source unit 220,
which includes a container member 230, a light source 240, a
fluorescent member 250 and a fluorescent member mount
unit 260, as shown in FIG. 1. The fluorescent member 250
may be provided in different variations (e.g., fluorescent
members 251, 252 and 253), which will be described in
conjunction with FIGS. 2A-2C. The driving board 210 is
mounted on the heat sink 160 and the light source unit 220 is
mounted on the driving board 210 to generate light.

The light source unit 220 includes a container member 230
of which one side is mounted on the lateral side of the driving
board 210, a light source 240 mounted inside the container
member 230 (e.g., inside an opening or cavity of the container
member), and a fluorescent member 251 mounted in the
container member 230 (e.g., inside an opening or cavity ofthe
container member) and spaced apart from the light source 240
at a preset distance.

A plurality of the light source unit 220 in which the fluo-
rescent member 251 is mounted are mounted to be spaced
apart from each other.

The light source 240 generates the light and radiates the
light toward the light guide panel 170. In the exemplary
embodiment, the light source may include a LED chip which
includes an LED. In alternative exemplary embodiments,
various types of light sources may be applied.

As the fluorescent member 251, known various type of
fluorescent members may be applied. In the exemplary
embodiment, the fluorescent member may include a quantum
dot which has emerged in recent years as a fluorescent mate-
rial. In particular, the fluorescent member 251 receives the
light emitted from the light source 240, is excited by the light,
and generates a second light that is emitted toward the light
guide panel 170.

The quantum dot is anano material having a size of 10 to 15
nm, which generates light having a short wavelength when
particles of the quantum dot are small and which generates
light having a long wavelength when the particles of the
quantum dot are large. The quantum dot generates all visible
spectrums of light by controlling a particle size thereof. The
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quantum dot can implement full-color by a material itself and
control a wavelength of the light easily so that the quantum
dot has good color reproduction and brightness.

However, since the quantum dot has a property vulnerable
to heat and oxygen, when the fluorescent member 251
includes a quantum dot as a fluorescent material, the fluores-
cent member 251 may use a material (glass or barrier film) to
block oxygen. For example, when the fluorescent member
251 uses a glass tube, both sides of the glass tube are sealed to
block oxygen.

The fluorescent member mount unit 260 in which the flo-
rescent member 251 is mounted is integrally formed in the
other side of the container member 230.

The fluorescent member mount unit 260 is formed at a
position in which the fluorescent member 251 is separated
from the light source 240 when the fluorescent member 251 is
mounted.

Here, a mount groove 260a corresponding to shapes of
both end portions of the fluorescent member 251 is formed in
the fluorescent member mount unit 260. The fluorescent
member 251 is inserted into the fluorescent member mount
unit 260 in an A direction shown in FIG. 2A so that the both
end portions of the fluorescent member 251 are fitted and
mounted in the mount grooves 260a. Thus, the fluorescent
member mount unit 260, that is, the container member 230
may be made of an elastically deformable material so that the
fluorescent member 251 can be inserted. In an alternative
embodiment, the fluorescent member 251 is adhered and
mounted through an adhesive in place of being fit and
mounted into the mount grooves 260a.

Since the light source 240 and the fluorescent member 251
are spaced apart from each other, a space between the light
source 240 and the fluorescent member 251 is formed in the
container member 230 as shown in FIG. 1.

When the light is radiated from the light source 240, there
is a case in which some of the light is reflected within the
container member 230. In this case, the light is recycled
through upper and lower inside surfaces of the container
member 230 in the space between the light source 240 and the
fluorescent member 251 as shown in FIG. 1, and penetrates
through the fluorescent member 251, and radiates towards a
light guide plate 170 side.

Since the fluorescent member 251 is disposed to be sepa-
rated from the light source 240 without being in direct contact
with the light source 240 in the exemplary embodiment, the
fluorescent member 251 is not in direct contact with the light
source 240 as a heat source. Thus, the light emitting unit 200
in the exemplary embodiment can prevent a property of the
fluorescent material 251 from being degraded due to heat and
consistently maintain its performance.

In addition, the fluorescent member 251 in the exemplary
embodiment is integrally mounted in the container member
230 in which the light source 240 is mounted so that an
additional fixing structure other than the container member
230 for fixing the fluorescent member 251 is not necessary.

Subsequently, the light emitting unit included in the edge
type panel assembly according to another exemplary embodi-
ment will be described. Among components illustrated in
each exemplary embodiment, components having the same
structure as in the above-described exemplary embodiment
are denoted by the same reference numerals and redundancy
description will be omitted or simplified. The light emitting
unit according to each exemplary embodiment will be
described below focusing on the differences with the above-
described exemplary embodiments.

The light emitting unit according to the second embodi-
ment will be described below.
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Referring to FIG. 2B, the light emitting unit 200 according
to the second exemplary embodiment includes fluorescent
members 252. The number of the fluorescent member 252 is
at least one less than the number of the light sources 240. In
the exemplary embodiment, five light sources 240 and two
fluorescent members 252 are provided. The number of the
light source 240 and the number of the fluorescent members
252 are only illustrative, as long as the number of the fluo-
rescent members 252 is less than the number of the light
sources 240.

From FIG. 2B, a fluorescent member 252 disposed in an
upper side is mounted in three fluorescent member mount
units 260 and a fluorescent member disposed in a lower side
is mounted in two fluorescent member mount units 260. Thus,
the one fluorescent member 252 spans across three light
source units 220, and the other fluorescent member 252 spans
across two light source units 220.

In the light emitting unit 200 of the second exemplary
embodiment, since the number of the fluorescent members
252 is less than the number of the container members 230 in
which the light sources 240 are mounted, the number of the
fluorescent members fabricated is reduced and thus a fabri-
cation cost of the fluorescent members can be reduced.

The light emitting unit according to the third exemplary
embodiment will be reviewed below.

Referring to FIG. 2C, in the light emitting unit 200 accord-
ing to the third exemplary embodiment, one fluorescent mem-
ber 253 is mounted in fluorescent member mount units 260
each of which is included in each of the plurality of the
container member 230, along a length direction of the driving
board 210. Thus, the fluorescent member 253 spans across all
the light source units 220 aligned in the length direction.

In the light emitting unit 200 of the third exemplary
embodiment, only one fluorescent member 253 is mounted
and thus fabrication and mounting of the fluorescent member
253 is facilitated.

FIGS. 3 to 4C illustrate light emitting unit included in a
direct type panel assembly according to fourth to sixth exem-
plary embodiments in various sides.

The direct type panel assembly according to an exemplary
embodiment will be reviewed below.

Referring to FIG. 3, the direct type panel assembly 500
includes a light emitting unit 200 disposed in a lower side of
the inside of a bottom chassis 120 differently from the edge
type panel assembly.

A heat sink 160 is mounted below a driving board 210 of
the light emitting unit 200 and a reflection sheet 175 is dis-
posed below the heat sink 160.

In the direct type panel assembly 500, since the light emit-
ting unit 200 is disposed on a lower side of the direct type
panel assembly 500 to directly radiate light upwardly, the
light guide panel which is included in the edge type panel
assembly is not required. In place of the light guide panel, a
diffusion plate 550 is provided which uniformly diffuses
irregular light radiated from the light emitting unit 200 and
supports the sheets thereon.

Hereinafter, the light emitting units according to the fourth
to sixth exemplary embodiment will be reviewed with refer-
ence to FIGS. 4A to 4C below.

The light emitting unit 200 according to the fourth exem-
plary embodiment includes a plurality of fluorescent mem-
bers 256, a number of which corresponds to the number of the
light sources 240. Each one of the fluorescent members 256 is
mounted in a respective one of the fluorescent member mount
units 260 which are included in the container members 230.

Thus, like the fluorescent member of the first exemplary
embodiment, since the fluorescent member 256 of the exem-
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plary embodiment is not in direct contact with the light source
240, the fluorescent member 256 is not in direct heat contact
with the light source 240 which is a heat source, thereby
preventing a thermal property of the fluorescent member 256
being degraded. In addition, since the fluorescent member
256 is integrally mounted in the container member 230 in
which the light source 240 is mounted, an additional fixing
structure is not required other than the container member 230
for fixing the fluorescent member 256.

The light emitting unit according to the fifth embodiment
will be reviewed below.

Referring to FIG. 4B, like the light emitting unit 200 of the
second embodiment, the light emitting unit 200 includes fluo-
rescent members 257. The number of the fluorescent mem-
bers 257 is at least one less than the number of the light
sources 240. In the exemplary embodiment, five light sources
240 and two fluorescent members 257 are provided. The
number of the light sources 240 and the number of the fluo-
rescent material members 257 are only illustrative, as long as
the number of the fluorescent members 257 is less than the
number of the light sources 240.

From FIG. 4B, a fluorescent member 257 disposed at a left
side is mounted a three fluorescent member mount units 260
and a fluorescent member 257 disposed at a right side is
mounted in two fluorescent member mount units 260. Thus,
the one fluorescent member 257 spans across three light
source units 220, and the other fluorescent member 257 spans
across two light source units 220.

In the light emitting unit 200 of the fifth exemplary
embodiment, like the second embodiment, since the number
of the fluorescent members 257 is less than the number of the
container members 230 in which the light sources 240 are
mounted, the number of the fluorescent members fabricated is
reduced and thus a fabrication cost of the fluorescent member
can be reduced.

The light emitting unit according to the sixth exemplary
embodiment will be reviewed below.

Referring to FIG. 4C, in the light emitting unit 200 accord-
ing to the sixth exemplary embodiment, like the third embodi-
ment, one fluorescent member 258 is mounted in fluorescent
member mount units 260 each of which is included in each of
the plurality of the container member 230, along a length
direction of the driving board 210. Thus, the fluorescent
member 258 spans across all the light source units 220
aligned in the length direction.

In the light emitting unit 200 of the sixth exemplary
embodiment, only one fluorescent member 258 is mounted
like the third exemplary embodiment and thus fabrication and
mounting of the fluorescent member 258 is facilitated.

FIG. 5 is a schematic cross-sectional view illustrating an
LCD apparatus according to an exemplary embodiment.

The LCD apparatus 1 of FIG. 5 illustrates an LCD televi-
sion (TV). However, it should be understood by those skilled
in the art that the LCD apparatus according to an exemplary
embodiment may be applied to different types of display
apparatuses such a computer monitor.

Referring to FIG. 5, the LCD apparatus 1 includes an upper
housing 11 and a lower housing 12. The housings 11 and 12
contain any one of the edge type panel assembly 100 and the
direct type panel assembly 500 according to the above-de-
scribed embodiments. A power board 30 which supplies a
voltage to the LCD apparatus 1 and a control board 40 are
disposed in the rear of any one of the edge type panel assem-
bly 100 and the direct type panel assembly 500. Although the
power board 30 and the control board 40 are illustrated in
FIG. 5, other circuit boards may be additionally included
inside of the LCD apparatus 1.
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FIG. 6 is a graph illustrating a temperature distribution on
a line penetrating the light emitting unit and a light guide
panel according to an exemplary embodiment.

The temperature distribution will be described with refer-
ence to the graph of FIG. 6.

First, the meanings of ‘=100 mm’ indicated by a bold line
and “+200 nm’ indicated a fine line will be described below.

The “+/-" values denotes an upper part above a horizontal
line and a lower part below the horizontal line, respectively on
the base of the horizontal line when the line penetrates the
inside of the screen along horizontal line under the assump-
tion that a screen of the LCD apparatus is a rectangular shape
and the horizontal line is a line dividing the screen into two
equal parts.

That is, ‘=100 nm’ denotes the temperature distribution on
the line penetrating the light emitting unit and the light guide
panel at a point of 100 nm below the horizontal line and +200
nm’ denotes the temperature distribution on the line penetrat-
ing the light emitting unit and the light guide panel at a point
of 200 nm above the horizontal line.

The two points ‘=100 nm’ and ‘+200 nm’ are designated to
obtain an accuracy of the experiment and may be slightly
changed.

‘11 mm’ and ‘22 mm’ indicated in a longitudinal axis
(distance axis) denote a width of the driving boards at the
points of ‘=100’ nm and ‘+200 nm’, respectively.

A plurality of dots indicated in the graph denote a distance
spaced between the light source and the fluorescent member.

A solid dot denotes a distance between the light source and
the fluorescent member at the point of ‘+200 mm’ and a
hatched dot denotes a distance between the light source and
the fluorescent member at the point of ‘=100 nm’.

It can be seen from the graph that as the spaced distance is
increased, the temperature is decreased. Thus, although it is
desirable to increase the spaced distance, there are many
limitations to increase the distance due to a limitation factor
such as design. Thus, there are substantially many limitations
to increase the distance to 5 mm or more.

It can be seen from the graph that a temperature difference
is not as large at the distance of 2 nm compared to the distance
of 5 mm.

Therefore, the distance between the light source and the
fluorescent member may be provided at around 2 mm to make
the design easy and prevent degradation of a property in the
fluorescent member.

The foregoing exemplary embodiments and advantages are
merely exemplary and are not to be construed as limiting the
present inventive concept. The exemplary embodiments can
be readily applied to other types of apparatuses. Also, the
description of the exemplary embodiments is intended to be
illustrative, and not to limit the scope of the claims, and many
alternatives, modifications, and variations will be apparent to
those skilled in the art.

What is claimed is:

1. A light emitting unit for a liquid crystal display (LCD)
apparatus, the light emitting unit comprising:

a light source unit configured to generate light; and

a driving board configured to drive the light source unit,

wherein the light source unit comprises:

a light source configured to generate the light;

a container member mounted on the driving board and
comprising an opening therein and configured to contain
the light source within the opening; and

a fluorescent member mounted in the opening of the con-
tainer member,

wherein the light source and the florescent member are
spaced apart.
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2. The light emitting unit as claimed in claim 1, wherein the
container member comprises a florescent member mount unit
in which the fluorescent member is mounted.

3. Thelight emitting unit as claimed in claim 2, wherein the
fluorescent member mount unit comprises a first mount
groove located at a first side of the opening and a second
mount groove located at a second side of the opening which is
opposite to the first side of the opening, and in which a first
edge of the fluorescent member is fitted and mounted in the
first mount groove and a second edge of the fluorescent mem-
ber is fitted and mounted in the second mount groove.

4. Thelight emitting unit as claimed in claim 2, wherein the
fluorescent member mount unit is adhered to opposing edges
of the fluorescent member by an adhesive.

5. The light emitting unit as claimed in claim 2, further
comprising a plurality of light source units, wherein the plu-
rality of light source units are spaced apart from each other.

6. The light emitting unit as claimed in claim 5, wherein a
single fluorescent member is provided which is mounted to
each of the plurality of florescent member mount units.

7. Thelight emitting unit as claimed in claim 1, wherein the
fluorescent member comprises a fluorescent material consist-
ing of a quantum dot.

8. Thelight emitting unit as claimed in claim 7, wherein the
quantum dot is sealed with glass which blocks oxygen.

9. Thelight emitting unit as claimed in claim 7, wherein the
quantum dot is sealed with a barrier film configured to block
oxygen.

10. A liquid crystal display (LCD) apparatus comprising
the light emitting unit according to claim 1.

11. The LCD apparatus as claimed as claim 10, further
comprising a liquid crystal (LC) panel configured to display
light generated from the light emitting unit into a color image,

wherein the LCD apparatus is an edge type display such

that the light emitting unit is disposed at a side of the LC
panel.

12. The LCD apparatus as claimed in claim 10, further
comprising an LC panel configured to display light generated
from the light emitting unit into a color image,

wherein the LCD apparatus is a direct type display such

that the light emitting unit is disposed at a rear surface of
the LC panel.

13. The light emitting unit as claimed in claim 1, wherein
the fluorescent member is configured to receive the light
generated by the light source, configured to generate an exci-
tation light, and configured to emit the excitation light.

14. The light emitting unit as claimed in claim 1, wherein
the container member comprises a base portion, a first wall
portion which extends from the base portion and a second
wall portion which extends from the base portion such that the
opening is formed between the first wall portion and the
second wall portion, and

the fluorescent member is coupled to the first wall portion

and the second wall portion.

15. The light emitting unit as claimed in claim 1, wherein
the florescent member mount unit comprises a base portion, a
first wall portion which extends from the base portion and a
second wall portion which extends from the base portion such
that the opening is formed between the first and second wall
portions, and

wherein the first and second wall portions are configured to

be elastically deformed away from each other in
response to the florescent member being inserted into
the florescent member mount unit.
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16. A light emitting unit for a liquid crystal display (LCD)

apparatus, the light emitting unit comprising:

a light source unit configured to generate light; and

a driving board configured to drive the light source unit,

wherein the light source unit comprises:

a light source which generates the light;

a container member comprising an opening therein and
configured to contain the light source within the open-
ing; and

a fluorescent member mounted in the opening of the
container member,

wherein the light source and the florescent member are
spaced apart,

wherein the container member comprises a florescent
member mount unit in which the fluorescent member is
mounted,

wherein a number of fluorescent members is less than a
number of light sources, and

wherein one or more of the fluorescent members are
mounted in two or more fluorescent member mount
units of a plurality florescent member mount units.

17. A light emitting unit for a liquid crystal display (LCD)

apparatus, the light emitting unit comprising:

aplurality of light source units configured to generate light;

a driving board configured to drive the plurality of light
source units,

a plurality of container members, each of the plurality of
container members comprising an opening therein, and
wherein one light source of the plurality of light source
units is disposed within the opening of a respective one
of the plurality of container members such that a number
of the plurality of light source units is equal to a number
of the plurality of container members; and

a fluorescent member mounted in the openings of at least
two container members of the plurality of container
members,

wherein the light sources of the plurality of light source
units that are disposed within the at least two container
members are spaced apart from the florescent member,

wherein each container member of the plurality of con-
tainer members is spaced apart from another container
member of the plurality of container members by a dis-
tance, and the fluorescent member spans the distance
between the at least two container members.

18. A light emitting unit for a liquid crystal display (LCD)

apparatus, the light emitting unit comprising:

aplurality of light source units configured to generate light;

a driving board configured to drive the plurality of light
source units,

a plurality of container members, each of the plurality of
container members comprising an opening therein, and
wherein one light source of the plurality of light source
units is disposed within the opening of a respective one
of the plurality of container members such that a number
of the plurality of light source units is equal to a number
of the plurality of container members; and

a fluorescent member mounted in the openings of at least
two container members of the plurality of container
members;

wherein the light sources of the plurality of light sources
that are disposed within the at least two container mem-
bers are spaced apart from the florescent member.

I S S T



patsnap

TREHOF) RRETHMEBZARETNRREREKE
DFH(RE)S Us8773618 NIF(AEH)A 2014-07-08
BiES US13/422134 RiEH 2012-03-16

FRIBE(FFR)AGE) REPHIL
HUR GIL TAE
NAHUN
LEE KYES#
LEE YOUNG MIN
CHO KUN HO
CHOI SUK JU

BRiF(E R AGE) SEO , mPHIL
HUR , GIL-TAE
KWON , YONG-HUN
LEE , KYE®
LEE , YOUNG-MIN
CHO , R
CHOI , SUK-JU

LFERF(ER)AGE) SAMSUNG ELECTRONICS CO. , LTD.

[FRIKBAA SEO JEONG PHIL
HUR GIL TAE
KWON YONG HUN
LEE KYE HOON
LEE YOUNG MIN
CHO KUN HO
CHOI SUK JU

KA SEO, JEONG-PHIL
HUR, GIL-TAE
KWON, YONG-HUN
LEE, KYE-HOON
LEE, YOUNG-MIN

CHO, KUN-HO
CHOI, SUK-JU
IPCH =S G02F1/1335 F21V7/04
CPCH %S G02F1/133603
RIEBHLF(IF) =& EMION , PLLC
Lt 1020110087175 2011-08-30 KR
H 0 FF 32k US20130050616A1
NEBEELE Espacenet USPTO

BEX)

REHE-—MEABAMBEZRALINBRETEE. RARTOFETEXNARETMEN LFLTHR R, KRETEIE™
EXRBARR , EEPEETAHAEFT AN EXFRNRRZNM , ARZEERSEHHFNTT OROTEAH4, KRNI EERE
Fo


https://share-analytics.zhihuiya.com/view/84282b84-b3dd-481a-b34c-4df322af41d2
https://worldwide.espacenet.com/patent/search/family/046026621/publication/US8773618B2?q=US8773618B2
http://patft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PALL&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.htm&r=1&f=G&l=50&s1=8773618.PN.&OS=PN/8773618&RS=PN/8773618

100

ALARARAANS

260a
110\' ) 1?5 19]0 1?5 180 170

C ]

1] l
//230 240 250 260 160 130 175
W
210 220
o
200



