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(54) Light source device

(57) The light source device comprises: a light guide
plate (110); a light source unit (150) optically coupled to
the light guide plate (110) and comprising a substrate
(151) and a plurality of light emitting devices (152) dis-
posed on the substrate (151); and a photo luminescent
film (170) disposed between the light guide plate (110)
and the light source unit (150), wherein the photo lumi-
nescent film (170) comprises a first area including a first
fluorescent material (172a) and a second area including
a second fluorescent material (172b), wherein the first

fluorescent material (172a) is different from the second
fluorescent material (172b), wherein the plurality of the
light emitting devices (152) comprises a first white LED
(152-a) and a second white LED (152-b), wherein the
first white LED (152-a) is different from the second white
LED (152-b), and wherein the first area of the photo lu-
minescent film (170) is disposed on the first white LED
(152-a) and the second area of the photo luminescent
film (170) is disposed on the second white LED (152-b).
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Description

BACKGROUND

Field

[0001] This embodiment relates to a light source de-
vice.

Description of the Related Art

[0002] In general, an electric bulb or a fluorescent lamp
is commonly used as an indoor or outdoor lighting lamp.
However, the electric bulb or the fluorescent lamp has a
short life span, so that it should be frequently changed.
Moreover, a conventional fluorescent lamp is degraded
due to elapse of time for its use. As a result, it is often
that its illuminance is gradually decreased.
[0003] In order to overcome such problems, a lighting
apparatus is now being developed by using a light emit-
ting device (hereinafter, referred to as LED). The LED is
easy to control and has a rapid response speed, high
electro-optic conversion efficiency, a long life span, low
power consumption and high luminance. The LED is also
used to create emotional lighting.
[0004] Light emitting device (LED) lighting is next gen-
eration lighting. Since the LED lighting uses a semicon-
ductor device and light with a longer wavelength than
that of an ultraviolet ray, it is not harmful to human body.
[0005] Therefore, many lighting apparatuses to which
the LED is applied are now being developed. However,
a lot of parts are required at present to create various
colors or a characteristic of light which is a source of
lighting, for example, a color rendering index (CRI).

SUMMARY

[0006] A light source device according to the embodi-
ment implements a high color rendering property and pre-
vents the color of an object from being distorted.
[0007] A light source device according to the embodi-
ment mixes various colors and creates emotional lighting.
[0008] A light source device according to the embodi-
ment reduces its the weight and thickness and allows the
lighting device to be thinner.
[0009] A light source device according to the embodi-
ment reduces the number of its parts, so that manufac-
turing cost thereof is reduced.
[0010] One aspect of this invention is a light source
device. The light source device includes:

a light guide plate;
a reflector disposed under the light guide plate;
a light source unit optically coupled to the light guide
plate; and
a photo luminescent film disposed between the light
guide plate and the light source unit, wherein the
photo luminescent film comprises at least two parti-

tioned areas, and wherein a first fluorescent material
comprised in at least one area of the at least two
areas is different from a second fluorescent material
comprised in the other areas.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a perspective view showing a light source
device according to an embodiment of the present
invention.
Fig. 2 is a view showing a light source unit of the light
source device according to the embodiment of the
present invention.
Fig. 3 is a view showing an arrangement structure
of light emitting devices of the light source unit ac-
cording to the embodiment of the present invention.
Fig. 4 is a view showing a structure of a phosphor
luminescent film according to the embodiment of the
present invention.
Fig. 5 is a view showing an arrangement structure
of a fluorescent material included in the phosphor
luminescent film according to the embodiment of the
present invention and showing a structure in which
the phosphor luminescent film and the light source
unit are arranged.
Fig. 6 is a perspective view showing another light
source device according to an embodiment of the
present invention.
Fig. 7 is a view showing a pattern arrangement of a
light guide plate according to the embodiment of the
present invention.
Fig. 8 is a view showing a light source unit of the light
source device according to the embodiment of the
present invention.
Figs. 9a to 9c are views showing an embodiment of
the present invention, that is, arrangement struc-
tures of warm white LEDs and cool white LEDs which
are included in a first light source unit and a second
light source unit respectively.
Fig. 10 is a view showing a structure of a phosphor
luminescent film according to the embodiment of the
present invention.
Fig. 11 is a view showing an arrangement structure
of a fluorescent material included in the phosphor
luminescent film according to the embodiment of the
present invention and showing a structure in which
the phosphor luminescent film and the light source
unit are arranged.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0012] It will be understood that when an element is
referred to as being ’on’ or "under" another element, it
can be directly on/under the element, and one or more
intervening elements may also be present. When an el-
ement is referred to as being ’on’ or ’under’, ’under the
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element’ as well as ’on the element’ can be included
based on the element.
[0013] Hereinafter, an embodiment will be described
in detail with reference to the accompanying drawings.
[0014] Fig. 1 is a perspective view showing a light
source device according to an embodiment of the present
invention. Fig. 2 is a view showing a light source unit of
the light source device according to the embodiment of
the present invention. Fig. 3 is a view showing an ar-
rangement structure of light emitting devices of the light
source unit according to the embodiment of the present
invention. Fig. 4 is a view showing a structure of a phos-
phor luminescent film according to the embodiment of
the present invention.
[0015] First, referring to Fig. 1, a light source device
100 includes a light guide plate 110, a reflector 130, a
light source unit 150, a photo luminescent film 170, and
a diffusing film 190.
[0016] The light guide plate 110 converts a point light
source into a surface light source. A pattern 111 is formed
on one side of the light guide plate 110 such that light
incident on the inside of the light guide plate 110 is emitted
to the outside. The pattern 111 functions to diffuse or
scatter the light and to emit to the outside. Such a light
guide plate 110 may be made of a transparent resin and
may be printed by a silk screen printing method and the
like.
[0017] The diffuser film 190 is disposed on the light
guide plate 110. The diffuser film 190 functions to allow
the light incident into the inside of the light guide plate
110 to be uniformly emitted to the outside.
[0018] The reflector 130 is disposed under the light
guide plate 110. The reflector 130 prevents the light in-
cident into the inside of the light guide plate 110 from
being emitted to the rear of the light guide plate.
[0019] The light source unit 150 is disposed on the side
of the light guide plate 110. Any device capable of emit-
ting light can be used as the light source unit 150. In the
embodiment of the present invention, a light emitting de-
vice is used as the light source unit. The light source unit
150 is optically coupled to the light guide plate 110, so
that light generated from the light source unit 150 is in-
cident into the inside of the light guide plate 110.
[0020] As shown in Fig. 2, the light source unit 150
includes a printed circuit board 151 and a plurality of light
emitting devices 152 disposed on the printed circuit board
151. The plurality of the light emitting devices 152 are
arranged in a line in the longitudinal direction of the print-
ed circuit board. Though the plurality of the light emitting
devices 152 may consist of a blue light emitting device,
it is desirable that a white light emitting device with a high
color rendering index (CRI) should be used as the plu-
rality of the light emitting devices 152 if possible. The
white light emitting device is formed by molding plastic
including a yellow fluorescent material on a blue light
emitting chip, and creates white light. Here, the plastic
may include a silicon resin or an epoxy resin. The white
light emitting device may further include a green fluores-

cent material or a red fluorescent material so as to in-
crease the color rendering index (CRI). That is, plastic
including a yellow fluorescent material is mainly molded
on the blue light emitting chip, and the green fluorescent
material and the red fluorescent material may be included
in the plastic in the order listed. The fluorescent material
may include at least one of a garnet based material, a
silicate based material, a nitride based material and an
oxynitride based material. Here, the garnet based mate-
rial may include YAG (Y3Al5O12:Ce3+) material or TAG
(Tb3Al5O12:Ce3+) material. The silicate based material
may include (Sr, Ba, Mg, Ca)2SiO4:Eu2+ material. The
nitride based material may include CaAlSiN3:Eu2+ ma-
terial. The oxynitride based material may include Si6-x
AlxOxN8-x:Eu2+ material.
[0021] Meanwhile, in the yellow, green and red fluo-
rescent materials included in the plastic, when the ratio
of the yellow fluorescent material is the highest and the
ratio of the red fluorescent material is the lowest, the yel-
low, green and red fluorescent materials may include a
garnet based material, a silicate based material and a
nitride based material respectively. The yellow, green
and red fluorescent materials may include a silicate
based material, a silicate based material and a nitride
based material respectively. The yellow, green and red
fluorescent materials may include a garnet based mate-
rial, an oxynitride based material and a nitride based ma-
terial respectively. The yellow, green and red fluorescent
materials may include an oxynitride based material, an
oxynitride based material and a nitride based material
respectively.
[0022] As shown in Fig. 3, the plurality of the light emit-
ting devices 152 are comprised of a warm white LED
152-a and a cool white LED 152-b. The warm white LED
152-a and the cool white LED 152-b are alternately ar-
ranged on the printed circuit board 151. Accordingly,
when light is emitted in the form of a surface light source,
uniformly mixed light can be emitted from an entire light
emitting surface.
[0023] While not shown, when a specific color is re-
quired to be generated locally or randomly on the light
emitting surface, the warm white LED and the cool white
LED may be arranged locally or randomly with the order
of the LEDs on the printed circuit board.
[0024] Meanwhile, the warm white LED 152-a emits a
correlated color temperature within a range between
2,000 K and 3,000 K, and has warm colors. The cool
white LED 152-b emits a correlated color temperature
within a range between 5,500 K and 6,500 K, and has
cool colors. The warm white LED 152-a and the cool white
LED 152-b per se can emit white light without a combi-
nation of a red, green and blue light emitting devices.
That is, the warm white LED 152-a and the cool white
LED 152-b are formed by molding plastic on the blue light
emitting chip. The plastic includes a fluorescent material
allowing the warm and cool white LEDs 152-a and 152-
b to emit light with their corresponding correlated color
temperatures. As a result, correlated color temperatures
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for white light can be emitted.
[0025] As such, since the warm white LED 152-a and
the cool white LED 152-b emit the correlated color tem-
peratures respectively and emit mixed white light, the
color rendering index (CRI) representing a degree of be-
ing close to natural sunlight becomes higher. Therefore,
an actual color of an object can be prevented from being
distorted and the fatigue of the eyes of users is reduced.
[0026] The photo luminescent film 170 is disposed be-
tween the light guide plate 110 and the light source unit
150, and includes various fluorescent materials within
the photo luminescent film 170. The photo luminescent
film 170 changes a part of a wavelength of light emitted
from the light source unit 150, and changes the color of
the light.
[0027] As shown in Fig. 4, the photo luminescent film
170 includes a transparent resin 171 and a fluorescent
material 172 included within the transparent resin 171.
The fluorescent material may include at least one of a
garnet based material, a silicate based material, a nitride
based material and an oxynitride based material. Here,
the garnet based material may include YAG (Y3Al5O12:
Ce3+) material or TAG (Tb3Al5O12:Ce3+) material. The
silicate based material may include (Sr, Ba, Mg,
Ca)2SiO4:Eu2+ material. The nitride based material may
include CaAlSiN3:Eu2+ material. The oxynitride based
material may include Si6-xAlxOxN8-x:Eu2+ material.
[0028] A transparent protective film 173 is stacked on
the transparent resin. A silicon resin is mainly used as
the transparent resin. Any material having transparency
can be used as the transparent resin.
[0029] While not shown, a curing agent or an additive
agent may be included within the transparent resin. The
curing agent cures the transparent resin. The additive
agent disperses uniformly the fluorescent material within
the transparent resin. A diffusing agent may be included
within the transparent resin. The diffusing agent improves
the refractive index of a light source, thus increasing the
excitation ratio of the fluorescent material.
[0030] The transparent protective film 173 disposed on
the transparent resin obtains humidity resistance and
thermal resistance of the fluorescent material. The trans-
parent protective film 173 is made of colorless and trans-
parent plastic having high optical transmittance. Howev-
er, there is no limit to the material of the transparent pro-
tective film 173. For example, the transparent protective
film 173 may be made of polyethylene terephthalate
(PET), polyethylene naphthalate), acrylic resin, polycar-
bonate and polystyrene and the like.
[0031] Fig. 5 is a view showing an arrangement struc-
ture of a fluorescent material included in the phosphor
luminescent film according to the embodiment of the
present invention and showing a structure in which the
phosphor luminescent film and the light source unit are
arranged.
[0032] As shown, the transparent resin 171 of the pho-
to luminescent film 170 includes a first area and a second
area. The first area includes a first fluorescent material

172a. The second area includes a second fluorescent
material 172b different from the first fluorescent material
172a. The first fluorescent material 172a and the second
fluorescent material 172b are partitioned from each other
in the photo luminescent film 170. A fluorescent material
included in one of the first area and the second area may
be different from a fluorescent material included in the
other area. The first area and the second area partitioned
in the photo luminescent film 170 are alternately arranged
in the longitudinal direction of the photo luminescent film
170.
[0033] The first fluorescent material 172a and the sec-
ond fluorescent material 172b may be arranged locally
or randomly in the longitudinal direction of the photo lu-
minescent film 170. When the first fluorescent material
172a and the second fluorescent material 172b are al-
ternately arranged and when light is emitted through the
light guide plate in the form of a surface light source, the
colors of the light is uniformly mixed. As a result, various
colors of the light can be created on the entire light emit-
ting surface.
[0034] The color of light may be created depending on
the color of the light emitted from a light emitting device
per se. However, it is preferable that the color of light is
created depending on the fluorescent material included
in the photo luminescent film.
[0035] When the first fluorescent material 172a and
the second fluorescent material 172b are alternately dis-
posed, the plurality of the light emitting devices 152 of
the light source unit 150 are, as shown, disposed corre-
sponding respectively to the first fluorescent material
172a and the second fluorescent material 172b which
are disposed within the photo luminescent film 170.
Therefore, alignment characteristic between the plurality
of the light emitting devices and the fluorescent materials
is satisfactory, thus emitting light having a desired color
temperature.
[0036] If the plurality of the light emitting devices have
the same color temperature and create the same color,
the alignment characteristic between the plurality of the
light emitting devices and the fluorescent materials does
not affect the characteristic of the desired color. However,
when the plurality of the light emitting devices are, for
example, comprised of the warm white LED and the cool
white LED, and when the warm white LED and the cool
white LED are alternately arranged, the alignment char-
acteristic between the fluorescent material and the cool
and warm white LEDs may deteriorate. When the align-
ment characteristic deteriorates, light of an adjacent cool
or warm white LED may pass through the fluorescent
material. Thus, there occurs a problem that light having
an undesired color temperature is emitted.
[0037] Each of the first fluorescent material 172a and
the second fluorescent material 172b absorbs light hav-
ing a specific wavelength and being emitted from the light
source unit and converts the light into light having another
wavelength. Accordingly, with respect to light emitted
outward, it is possible to control the first fluorescent ma-
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terial 172a and the second fluorescent material 172b in
accordance with a desired color of light.
[0038] As such, the fluorescent material included in the
photo luminescent film can change the color of emitted
light, thereby creating light having various colors.
[0039] The light source device according to the em-
bodiment of the present invention substantially reduces
the number of the photo luminescent film and the number
of the light guide plate, and reduces manufacturing cost.
The light source device also prevents the volume of the
light source device from being increased by the number
of the light guide plate. As a result, a lighting device to
which the light source device is applied becomes thinner.
[0040] This embodiment of the present invention in-
cludes the shortest optical path. Therefore, a luminous
efficiency of this embodiment is improved.
[0041] Fig. 6 is a perspective view showing another
light source device according to an embodiment of the
present invention. Fig. 7 is a view showing a pattern ar-
rangement of a light guide plate according to the embod-
iment of the present invention. Fig. 8 is a view showing
a light source unit of the light source device according to
the embodiment of the present invention.
[0042] Referring to Fig. 6, a light source device 100
includes a first light guide plate 110, a second light guide
plate 120, a reflector 130, a first light source unit 150, a
second light source unit 160, a first photo luminescent
film 170 and a second photo luminescent film 180.
[0043] The first light guide plate 110 and the second
light guide plate 120 convert a point light source into a
surface light source. A first pattern 111 and a second
pattern 121 are formed on one sides of the light guide
plate 110 and the second light guide plate 120 respec-
tively such that light internally incident is emitted to the
outside.
[0044] The first light guide plate 110 is stacked on the
second light guide plate 120. The first pattern 111 and
the second pattern 121, which are formed in the first light
guide plate 110 and the second light guide plate 120 re-
spectively, function to diffuse or scatter the light and to
emit to the outside.
[0045] As shown in Fig. 7, the first pattern 111 and the
second pattern 121 may be disposed such that they are
superposed on each other or overlapped with each other.
However, it is preferable that the first pattern 111 and the
second pattern 121 are formed not to be overlapped with
each other on one sides of the first light guide plate 110
and the second light guide plate 120 respectively.
[0046] The first pattern 111 and the second pattern 121
are formed in such a manner mentioned above, so that
the characteristic of diffusion or scatter of incident light
can be improved. As a result, the optical path is reduced
and luminous efficiency is enhanced.
[0047] In other words, when light is incident on the in-
side of the second light guide plate 120 through one side
of the second light guide plate 120 at a total reflection
angle, the incident light is totally reflected on the other
side of the second light guide plate 120, so that the optical

path becomes longer. However, when the first pattern is
formed on one side of the first light guide plate 110
stacked on the second light guide plate 120, light to be
totally reflected on the other side of the second light guide
plate 120 is diffused or scattered at the first pattern 111
formed on one side of the first light guide plate 110. As
a result, the light is directly emitted to the outside without
being totally reflected. Accordingly, the optical path is
effectively reduced.
[0048] The first light guide plate 110 and the second
light guide plate 120 may be made of a transparent resin,
and may be printed by a silk screen printing method.
[0049] A diffusing film 190 is disposed on the first light
guide plate 110. The diffuser film 190 functions to allow
the light incident into the insides of the light guide plate
110 and the second light guide plate 120 to be uniformly
emitted to the outside.
[0050] The reflector 130 is disposed under the second
light guide plate 120. The reflector 130 prevents the light
incident into the inside of the first light guide plate 110 or
the second light guide plate 120 from being emitted to
the rears of the light guide plates.
[0051] The first light source unit 150 is disposed on the
side of the first light guide plate 110. The second light
source unit 160 is disposed on the side of the second
light guide plate 120. Any device capable of emitting light
can be used as the first light guide plate 110 and the
second light guide plate 120. In the embodiment of the
present invention, a light emitting diode which is one of
light emitting devices is used as the light source unit.
[0052] The first light source unit 150 and the second
light source unit 160 are optically coupled to the first light
guide plate 110 and the second light guide plate 120 re-
spectively, so that light generated from the first light
source unit 150 is incident on the first light guide plate
110 and light generated from the second light source unit
160 is incident on the second light guide plate 120.
[0053] The first light source unit 150 and the second
light source unit 160 respectively include, as shown in
Fig. 8, printed circuit boards 151 and 161, and a plurality
of light emitting devices 152 and 162. The plurality of light
emitting devices 152 and 162 are disposed on the printed
circuit boards 151 and 161 respectively. The plurality of
the light emitting devices 152 and 162 are arranged in a
line in the longitudinal direction of the printed circuit
board. As such, a light emitting device capable of creating
white light has various types according to color temper-
atures. As regards a plurality of light emitting devices
used in the embodiment of the present invention, specif-
ically, the plurality of the light emitting device 152 included
in the first light source unit 150 are constituted by warm
white LEDs and are arranged on the printed circuit board
151. The plurality of the light emitting device 162 included
in the second light source unit 160 are constituted by cool
white LEDs and are arranged on the printed circuit board
161.
[0054] Figs. 9a to 9c are views showing an embodi-
ment of the present invention, that is, arrangement struc-
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tures of warm white LEDs and cool white LEDs which
are included in a first light source unit and a second light
source unit respectively.
[0055] As shown in Fig. 9a, the warm white LEDs may
be arranged in a line on the print circuit board 151 of the
first light source unit 150. The cool white LEDs may be
arranged in a line on the print circuit board 161 of the
second light source unit 160.
[0056] Also, as shown in Fig. 9b, the warm white LEDs
and the cool white LEDs are alternately arranged in a
line on the printed circuit board 151 of the first light source
unit 150 in a line in the longitudinal direction of the printed
circuit board 151. The warm white LEDs and the cool
white LEDs are also alternately arranged in a line on the
printed circuit board 161 of the second light source unit
160 in a line in the longitudinal direction of the printed
circuit board 161. In this case, the warm white LEDs and
the cool white LEDs of the first light source unit 150 and
the second light source unit 160 are arranged in a grid
pattern.
[0057] As shown in Fig. 9c, the warm white LEDs and
the cool white LEDs may be randomly arranged all over
both the first light source unit 150 and the entire second
light source unit 160.
[0058] The first photo luminescent film 170 is disposed
between the first light guide plate 110 and the first light
source unit 150. The second photo luminescent film 180
is disposed between the second light guide plate 120 and
the second light source unit 160. The first photo lumines-
cent film 170 and the second photo luminescent film 180
include various fluorescent materials thereinside.
[0059] The first photo luminescent film 170 changes a
part of a wavelength of light emitted from the first light
source unit 150, and changes the color of the light. The
second photo luminescent film 180 changes a part of
wavelength of light emitted from the second light source
unit 160, and changes the color of the light.
Fig. 10 is a view showing a structure of a phosphor lumi-
nescent film according to the embodiment of the present
invention.
[0060] As shown in Fig. 10, the photo luminescent films
170 and 180 include a transparent resin 171 and a fluo-
rescent material 172 included within the transparent resin
171. A transparent protective film 173 is stacked on the
transparent resin. A silicon resin is mainly used as the
transparent resin. Any material having transparency can
be used as the transparent resin.
[0061] Since said first and second photo luminescent
films 170 and 180 have been already described in Fig.
4, detailed description thereof will be omitted.
Fig. 11 is a view showing an arrangement structure of a
fluorescent material included in the phosphor lumines-
cent film according to the embodiment of the present in-
vention and showing a structure in which the phosphor
luminescent film and the light source unit are arranged.
[0062] As shown, the first photo luminescent film 170
includes a first fluorescent material 172a and a second
fluorescent material 172b different from the first fluores-

cent material 172a. The first fluorescent material 172a
and the second fluorescent material 172b are partitioned
from each other in the first photo luminescent film 170,
and are alternately arranged in the longitudinal direction
of the photo luminescent film 170.
[0063] In addition, the second photo luminescent film
180 includes a first fluorescent material 182a and a sec-
ond fluorescent material 182b different from the first flu-
orescent material 182a. The first fluorescent material
182a and the second fluorescent material 182b are par-
titioned from each other in the second photo luminescent
film 180, and are alternately arranged in the longitudinal
direction of the second photo luminescent film 180. In
this case, the first fluorescent materials 172a and 182a
and the second fluorescent materials 182a and 182b
which are included in both the first photo luminescent film
170 and the second photo luminescent film 180 are ar-
ranged in a grid pattern.
[0064] While not shown, when a desired color of light
is required to be emitted or light having a specific color
is required to be emitted from a particular point of the
light emitting surface, the first fluorescent materials 172a
and 182a and the second fluorescent materials 182a and
182b which are included in both the first photo lumines-
cent film 170 and the second photo luminescent film 180
may be locally or randomly arranged in the longitudinal
direction of the first photo luminescent film 170 and the
second photo luminescent film 180.
[0065] However, when the first fluorescent materials
172a and 182a and the second fluorescent materials
182a and 182b are alternately arranged and when light
is emitted to the outside through the light guide plate in
the form of a surface light source, the colors of the light
is more uniformly mixed. As a result, various colors of
the light can be created on the entire light emitting sur-
face.
[0066] The color of light may be created depending on
the color of the light emitted from a light emitting device
per se. However, it is preferable that the color of light is
created depending on the fluorescent material included
in the photo luminescent film.
[0067] When the first fluorescent material 172a and
the second fluorescent material 172b are alternately dis-
posed, and the first fluorescent material 182a and the
second fluorescent material 182b are alternately dis-
posed, the plurality of the light emitting devices 152 of
the light source unit 150 are, as shown, disposed corre-
sponding respectively to the first fluorescent material
172a and second fluorescent material 172b which are
disposed within the photo luminescent films 170. Also,
the plurality of the light emitting devices 162 of the light
source unit 160 are, as shown, disposed corresponding
respectively to the first fluorescent material 182a and
second fluorescent material 182b which are disposed
within the photo luminescent films 180. Therefore, align-
ment characteristic between the plurality of the light emit-
ting devices and the fluorescent materials is satisfactory,
thus emitting light having a desired color temperature.
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[0068] The first fluorescent materials 172a and 182a
and the second fluorescent materials 172b and 182b ab-
sorb respectively light having a specific wavelength and
being emitted from the light source units 150 and 160
and convert the light into light having another wavelength.
Accordingly, with respect to light emitted outward, it is
possible to control the first fluorescent materials 172a
and 182a and the second fluorescent materials 172b and
182b in accordance with a desired color of light.
[0069] As such, the fluorescent material included in the
photo luminescent film can change the color of emitted
light, thereby creating light having various colors.
[0070] The features, structures and effects and the like
described in the embodiments are included in at least
one embodiment of the present invention and are not
necessarily limited to one embodiment. Furthermore, the
features, structures, effects and the like provided in each
embodiment can be combined or modified in other em-
bodiments by those skilled in the art to which the embod-
iments belong. Therefore, contents related to the com-
bination and modification should be construed to be in-
cluded in the scope of the present invention.
[0071] Although embodiments of the present invention
were described above, theses are just examples and do
not limit the present invention. Further, the present in-
vention may be changed and modified in various ways,
without departing from the essential features of the
present invention, by those skilled in the art. For example,
the components described in detail in the embodiments
of the present invention may be modified. Further, differ-
ences due to the modification and application should be
construed as being included in the scope and spirit of the
present invention, which is described in the accompany-
ing claims.
[0072] The invention relates to the following items:

Item 1. A light source device comprising:

a light guide plate;
a reflector disposed under the light guide plate;
a light source unit optically coupled to the light
guide plate; and
a photo luminescent film disposed between the
light guide plate and the light source unit, where-
in the photo luminescent film comprises at least
two partitioned areas, and wherein a first fluo-
rescent material comprised in at least one area
of the at least two areas is different from a sec-
ond fluorescent material comprised in the other
areas.

Item 2. The light source device of Item 1, wherein
the light guide plate comprises a pattern formed on
one side thereof, and wherein the pattern diffuses or
scatters light.

Item 3. The light source device of Item 1, wherein
the first fluorescent material and the second fluores-

cent material are alternately arranged in the longitu-
dinal direction of the photo luminescent film.

Item 4. The light source device of Item 1, wherein
the light source unit comprises a plurality of light emit-
ting devices arranged in a line, and wherein the plu-
rality of light emitting devices are disposed corre-
sponding respectively to the first fluorescent material
or the second fluorescent material in the order of the
first fluorescent material - the second fluorescent
material - the first fluorescent material - the second
fluorescent material which are comprised in the pho-
to luminescent film.

Item 5. The light source device of Item 1 or Item 4,
wherein the light source unit comprises a plurality of
white light emitting devices arranged in a line.

Item 6. The light source device of Item 1 or Item 4,
wherein the light source unit comprises a plurality of
light emitting devices arranged in a line, wherein the
plurality of the light emitting devices are comprised
of a warm white LED and a cool white LED.

Item 7. The light source device of Item 6, wherein
the warm white LED emits a correlated color tem-
perature within a range between 2,000 K and 3,000
K, and the cool white LED emits a correlated color
temperature within a range between 5,500 K and
6,500 K.

Item 8. The light source device of Item 1, wherein
the light guide plate comprises a first light guide plate
and a second light guide plate, wherein the light
source unit comprises a first light source unit and a
second light source unit, wherein the photo lumines-
cent film comprises a first photo luminescent film and
a second photo luminescent film, and wherein the
first photo luminescent film is disposed between the
first light guide plate and the first light source unit,
and the second photo luminescent film is disposed
between the second light guide plate and the second
light source unit.

Item 9. The light source device of Item 8, wherein a
first fluorescent material and a second fluorescent
material, which are comprised in both the first photo
luminescent film and the second photo luminescent
film, are partitioned and randomly arranged.

Item 10. The light source device of Item 8, wherein
a first fluorescent material and a second fluorescent
material, which are comprised in both the first photo
luminescent film and the second photo luminescent
film, are arranged in a grid pattern.

Item 11. The light source device of Item 8, wherein
the first light guide plate comprise a first pattern and
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the second light guide plate comprise a second pat-
tern thereinside in order to diffuse or scatter light,
and wherein the first pattern and the second pattern
are not overlapped with each other.

Item 12. The light source device of Item 8, wherein
the plurality of the light emitting devices comprised
in the first light source unit are warm white LEDs,
and wherein the plurality of the light emitting devices
comprised in the second light source unit are cool
white LEDs.

Item 13. The light source device of Item 8, wherein
a plurality of the light emitting devices comprised in
the first light source unit correspond to a warm white
LED and a cool white LED, wherein a plurality of the
light emitting devices comprised in the second light
source unit correspond to a warm white LED and a
cool white LED, wherein the warm white LED and
the cool white LED comprised in the first light source
unit are alternately arranged, and wherein the warm
white LED and the cool white LED comprised in the
second light source unit are alternately arranged.

Item 14. The light source device of Item 1 or Item 3,
wherein the photo luminescent film comprises a
transparent resin layer comprising a fluorescent ma-
terial and comprises a protective film disposed on
the transparent resin layer, and wherein the trans-
parent resin layer comprises a diffusing agent.

Item 15. The light source device of Item 14, wherein
the fluorescent material comprises at least one of a
garnet based material, a silicate based material, a
nitride based material and an oxynitride based ma-
terial.

Claims

1. A light source device comprising:

a light guide plate (110);
a light source unit (150) optically coupled to the
light guide plate (110) and comprising a sub-
strate (151) and a plurality of light emitting de-
vices (152) disposed on the substrate (151); and
a photo luminescent film (170) disposed be-
tween the light guide plate (110) and the light
source unit (150),
wherein the photo luminescent film (170) com-
prises a first area including a first fluorescent
material (172a) and a second area including a
second fluorescent material (172b),
wherein the first fluorescent material (172a) is
different from the second fluorescent material
(172b),
wherein the plurality of the light emitting devices

(152) comprises a first white LED (152-a) and a
second white LED (152-b),
wherein the first white LED (152-a) is different
from the second white LED (152-b), and
wherein the first area of the photo luminescent
film (170) is disposed on the first white LED (152-
a) and the second area of the photo luminescent
film (170) is disposed on the second white LED
(152-b).

2. The light source device of claim 1, wherein the first
fluorescent material (172a) and the second fluores-
cent material (172b) are alternately arranged in the
longitudinal direction of the photo luminescent film
(170), and wherein the first white LED (152-a) and
the second white LED (152-b) are alternately ar-
ranged in the longitudinal direction of the substrate
(151).

3. The light source device of claim 1 or 2, wherein the
first white LED (152-a) emits a correlated color tem-
perature within a range between 2,000 K and 3,000
K, and the second white LED (152-b) emits a corre-
lated color temperature within a range between
5,500 K and 6,500 K.

4. The light source device of any one claim of claims 1
to 3, wherein the photo luminescent film (170) com-
prises a transparent resin layer (171) including the
first fluorescent material (172a) and the second flu-
orescent material (172b), and a protective film (173)
disposed on both sides of the transparent resin layer
(171).

5. The light source device of claim 4, wherein the trans-
parent resin layer (171) comprises a diffusing agent.

6. The light source device of any one claim of claims 1
to 5, wherein the light guide plate (110) comprises a
pattern (111) formed on one side thereof, and where-
in the pattern (111) diffuses or scatters light.

7. The light source device of any one claim of claims 1
to 6, further comprising a reflector (130) disposed
under the light guide plate (110) and a diffusing film
(190) disposed on the light guide plate (110).

8. The light source device of any one claim of claims 1
to 7,
wherein the light guide plate comprises:

a first light guide plate (110) including a plurality
of first patterns (111); and
a second light guide plate (120) disposed under
the first light guide plate (110) and including a
plurality of second patterns (121),

wherein the light source unit comprises:
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a first light source unit (150) optically coupled to
the first light guide plate (110); and
a second light source unit (160) optically coupled
to the second light guide plate (120),

wherein the photo luminescent film comprises:

a first photo luminescent film (170) disposed be-
tween the first light guide plate (110) and the
first light source unit (150); and
a second photo luminescent film (180) disposed
between the second light guide plate (120) and
the second light source unit (160),

wherein the plurality of the first patterns (111) and
the plurality of the second patterns (121) are not
overlapped with each other.

9. The light source device of claim 8, wherein the first
light source unit (150) comprises a plurality of first
light emitting devices (152), wherein the second light
source unit (160) comprises a plurality of second light
emitting devices (162), wherein each of the first light
emitting devices (152) is first white LED, wherein
each of the second light emitting devices (162) is
second white LED, and wherein the first white LED
is different from the second white LED.

10. The light source device of claim 8, wherein the first
light source unit (150) comprises a plurality of first
light emitting devices (152), wherein the second light
source unit (160) comprises a plurality of second light
emitting devices (162), wherein the plurality of the
first light emitting devices (152) comprises a first
white LED and a second white LED, wherein the plu-
rality of the second light emitting devices (162) com-
prises the first white LED and the second white LED,
and wherein the first white LED is different from the
second white LED.

11. The light source device of claim 10, wherein the plu-
rality of the first light emitting devices (152) and the
plurality of the second light emitting devices (162)
are arranged in a grid pattern.

12. The light source device of any one claim of claims 9
to 11, wherein the first white LED emits a correlated
color temperature within a range between 2,000 K
and 3,000 K, and the second white LED emits a cor-
related color temperature within a range between
5,500 K and 6,500 K.

13. The light source device of any one claim of claims 8
to 12, wherein each of the first and second photo
luminescent films (170, 180) comprises the first area
including the first fluorescent material (172a, 182a)
and the second area including the second fluores-
cent material (172b, 182b), and wherein the first and

second areas of the first and the second photo lumi-
nescent films (170, 180) are arranged in grid pattern.

14. The light source device of claim 13, wherein each of
the first and second photo luminescent films (170,
180) comprises a transparent resin layer (171) in-
cluding the first fluorescent material (172a, 182a)
and the second fluorescent material (172b, 182b),
and a protective film (173) disposed on both sides
of the transparent resin layer (171).

15. The light source device of any one claim of claims 8
to 14, further comprising a reflector (130) disposed
under the second light guide plate (120) and a dif-
fusing film (190) disposed on the first light guide plate
(110).
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