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(54) Title: LIGHTING MODULE

[Fig. 1]

(57) Abstract: A lighting module may be provided
that includes: a first and a second light source units
which are disposed to face each other; a first case in
which the first light source unit is disposed; a
second case in which the second light source unit is
disposed; a first plate of which one side is connec-
ted to the first case, of which the other side is con-
nected to the second case and which includes a first
hole through which light emitted from the first and
the second light source units passes; a second plate
which is disposed to face the first plate and includes
a second hole through which the light emitted from
the first and the second light source units passes;
and a first and a second optical sheets which are
disposed on the first and the second plates.
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Description

Title of Invention: LIGHTING MODULE
Technical Field

The embodiment relates to a lighting module.

Background Art

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 il-
luminance is gradually decreased.

In order to overcome such problems, a lighting apparatus is now being developed by
using a light emitting 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.

Disclosure of Invention

Technical Problem

The objective of the present invention is to provide a lighting module which emits
light upward and downward at the same time.

The objective of the present invention is to provide a lighting module which is able
to control the amount of light emitted upward and the amount of light emitted
downward.

The objective of the present invention is to provide a lighting module which is able
to control to cause the distribution type of light emitted upward to be different from the
distribution type of light emitted downward.

The objective of the present invention is to provide a lighting module which is able
to control the internal optical path.

The objective of the present invention is to provide a lighting module which is able

to improve the uniformity of internal light.

Solution to Problem
A lighting module includes: a first and a second light source units which are disposed
to face each other; a first case in which the first light source unit is disposed; a second

case in which the second light source unit is disposed; a first plate of which one side is
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connected to the first case, of which the other side is connected to the second case and
which includes a first hole through which light emitted from the first and the second
light source units passes; a second plate which is disposed to face the first plate and
includes a second hole through which the light emitted from the first and the second
light source units passes; and a first and a second optical sheets which are disposed on
the first and the second plates.

The first optical sheet diffusely reflects at least a part of the light emitted from the
first and the second light source units. The second plate specularly or regularly reflects
at least a part of the light emitted from the first and the second light source units.

The size of the first hole of the first plate and the size of the second hole of the
second plate are different from each other.

The first plate includes a plurality of the first holes and the second plate includes a
plurality of the second holes. The first holes and the second holes are disposed
uniformly or non-uniformly.

The first light source unit includes a substrate and a light emitting device disposed on
the substrate. The first case includes a base on which the substrate is disposed and an
upper case and a lower case, both of which are disposed to face each other. The upper
case is coupled to one side of the first plate. The lower case is coupled to one side of
the second plate.

The lighting module further includes a heat radiation sheet disposed between the
substrate of the light source unit and the base of the case.

The lighting module further includes a first and a second diffusion plates which are
disposed on the outer surface of the first and the second plates.

The lighting module further includes a first and a second end caps which are
connected to the first and the second plates and the first and the second cases.

The lighting module further includes a reflective member which is disposed in the
first case and reflects the light emitted from the first light source unit toward the
second light source unit.

The first light source unit includes a substrate and a light emitting device disposed on
the substrate. The reflective member includes a first reflective member and a second
reflective member. The first reflective member is disposed on one side of the light
emitting device. The second reflective member is disposed on the other side of the
light emitting device.

A reflective surface of the first reflective member and a reflective surface of the
second reflective member are symmetrical or asymmetrical to each other.

The reflective surface of the first reflective member and the reflective surface of the
second reflective member are a hyperbola or an ellipse.

The lighting module further includes an optical member which is disposed in the first
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case and collects the light emitted from the first light source unit toward the second
light source unit.

The optical member includes a fluorescent material.

The first light source unit includes a substrate and a light emitting device disposed on
the substrate. The optical member is a lens disposed on the substrate of the first light
source unit.

The lighting module further includes a reflector which is disposed between the first
light source unit and the second light source unit and includes a reflective surface re-
flecting the light emitted from the first and the second light source units toward the
first and the second plates.

The reflective surface of the reflector has a predetermined curvature.

The reflector includes a plurality of the reflective surfaces. The plurality of the re-
flective surfaces have the same curvature or mutually different curvatures.

The reflector has a cylindrical shape or a polygonal box shape.

A lighting module includes: a first and a second light source units which are disposed
to face each other; a first case in which the first light source unit is disposed; a second
case in which the second light source unit is disposed; a plate of which one side is
connected to the first case, of which the other side is connected to the second case and
which includes a plurality of holes through which light emitted from the first and the
second light source units passes; an optical plate which is disposed to face the plate
and emits the light emitted from the first and the second light source units; and an
optical sheet disposed on the plate.

The plate includes both a central portion including the hole and an outer edge
disposed on both sides of the central portion. The inner surface of the outer edge is a
reflective surface reflecting the light emitted from the first and the second light source
units.

The lighting module further includes a reflector which is disposed between the first
light source unit and the second light source unit and reflects the light emitted from the
first and the second light source units toward the first and the second plates.

The optical sheet diffusely reflects incident light.

The optical plate diffuses or excites incident light.

A lighting module includes: a first and a second light source units which are disposed
to face each other; a first case in which the first light source unit is disposed and which
includes a first reflective surface reflecting light emitted from the first light source unit;
a second case in which the second light source unit is disposed and which includes a
second reflective surface reflecting light emitted from the second light source unit; a
first optical plate of which one side is connected to the first case, of which the other

side is connected to the second case and which emits light provided by the first case;
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and a second optical plate which is disposed to face the first optical plate and emits

light provided by the second case.
The lighting module further includes a reflector which is disposed between the first

case and the second case and reflects the light provided by the first and the second
cases toward the first and the second optical plates.

The reflector includes a first reflective surface and a second reflective surface. The
first reflective surface reflects incident light to the first optical plate. The second re-
flective surface reflects the incident light to the second optical plates.

The first reflective surface of the reflector has a curvature different from that of the
second reflective surface of the reflector.

The longest distance from the first plate to the first reflective surface of the reflector
is different from the longest distance from the second plate to the second reflective
surface of the reflector.

The first and the second optical plates diffuse or excite incident light.

The first reflective surface of the first case converts incident light into parallel light.

The first reflective surface of the first case is a paraboloid.

The first case includes a disposition surface on which the first light source is
disposed. The disposition surface is parallel with the inner surface of the second optical

plate.

Advantageous Effects of Invention

A lighting module according to the embodiment is able to emit light upward and
downward at the same time.

A lighting module according to the embodiment is able to control the amount of light
emitted upward and the amount of light emitted downward.

A lighting module according to the embodiment is able to control to cause the dis-
tribution type of light emitted upward to be different from the distribution type of light
emitted downward.

A lighting module according to the embodiment is able to control the internal optical
path.

A lighting module according to the embodiment is able to improve the uniformity of

internal light.

Brief Description of Drawings
Fig. 1 is a top perspective view of a lighting module according to a first embodiment;
Fig. 2 is a bottom perspective view of the lighting module shown in Fig. 1;

Fig. 3 is an exploded perspective view of the lighting module shown in Fig. 1;
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[55] Fig. 4 is a cross sectional view taken along line A-A’ of Fig. 1;

[56] Fig. 5 is a view showing an enlarged first case shown in Fig. 4

[57] Fig. 6 is a cross sectional view taken along line A-A’ of Fig. 1;

[58] Fig. 7 is a cross sectional view taken along line A-A’ of Fig. 1;

[59] Figs. 8 to 9 are graphs showing optical characteristics of the lighting module shown
in Fig. 7;

[60] Fig. 10 is an exploded perspective view of a lighting module according to a second
embodiment;

[61] Fig. 11 is a cross sectional view of the lighting module shown in Fig. 10;

[62] Fig. 12 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 11;

[63] Fig. 13 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 11;

[64] Figs. 14 to 15 are graphs showing optical characteristics of the lighting module
shown in Fig. 13;

[65] Fig. 16 is an exploded perspective view of a lighting module according to a third em-
bodiment;

[66] Fig. 17 is a cross sectional view of the lighting module shown in Fig. 16;

[67] Fig. 18 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 17;

[68] Fig. 19 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 17;

[69] Fig. 20 is an exploded perspective view of a lighting module according to a fourth
embodiment;

[70] Fig. 21 is a cross sectional view of the lighting module shown in Fig. 20;

[71] Fig. 22 is a cross sectional view showing another example of the lighting module
shown in Fig. 21 according to the fourth embodiment;

[72] Fig. 23 is a perspective view of only a reflector shown in Fig. 22;

[73] Fig. 24 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 21;

[74] Fig. 25 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 21;

[75] Figs. 26 and 27 are graphs showing optical characteristics of the lighting module
shown in Fig. 25;

[76] Figs. 28 and 29 are graphs showing optical characteristics when the reflector of the
lighting module shown in Fig. 25 is replaced by the reflector shown in Fig. 22;

[77] Fig. 30 is a top perspective view of a lighting module according to a fifth em-

bodiment;
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[78] Fig. 31 is a bottom perspective view of the lighting module shown in Fig. 30;

[79] Fig. 32 is an exploded perspective view of the lighting module shown in Fig. 30;

[80] Fig. 33 is a cross sectional view taken along line B-B’ of Fig. 30;

[81] Fig. 34 is a front view showing the inner surface of a first plate shown in Fig. 30;

[82] Figs. 35 to 37 are front views showing modified examples of the first plate shown in
Fig. 34;

[83] Fig. 38 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 33;

[84] Fig. 39 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 33;

[85] Fig. 40 is a top perspective view of a lighting module according to a sixth em-
bodiment;

[86] Fig. 41 is a bottom perspective view of the lighting module shown in Fig. 40;

[87] Fig. 42 is a cross sectional view taken along line C-C’ of Fig. 40;

[88] Fig. 43 is a view showing only an enlarged first case shown in Fig. 42;

[89] Fig. 44 is a perspective view of only a reflector shown in Fig. 42;

[90] Figs. 45 to 46 are graphs showing optical characteristics of the lighting module
shown in Fig. 42.

[91]
Mode for the Invention

[92] A thickness or size of each layer is magnified, omitted or schematically shown for
the purpose of convenience and clearness of description. The size of each component
does not necessarily mean its actual size.

[93] In description of embodiments of the present invention, when it is mentioned that an
element is formed “on” or “under” another element, it means that the mention includes
a case where two elements are formed directly contacting with each other or are
formed such that at least one separate element is interposed between the two elements.
The “on” and “under” will be described to include the upward and downward di-
rections based on one element.

[94] Hereafter, various lighting modules will be described with reference to the ac-
companying drawings.

[95]

[96] First embodiment

[97] Fig. 1 is a top perspective view of a lighting module according to a first embodiment.

Fig. 2 is a bottom perspective view of the lighting module shown in Fig. 1. Fig. 3 is an
exploded perspective view of the lighting module shown in Fig. 10. Fig. 4 is a cross

sectional view taken along line A-A’ of Fig. 1.
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Referring to Figs. 1 to 4, the lighting module according to the first embodiment may
include a first and a second plates 110a and 110b, a first and a second light source units
130a and 130b, a first and a second cases 150a and 150b, and a first and a second end
caps 170a and 170b.

For convenience of description, the first and the second cases 150a and 150b will be
described first.

Referring to Figs. 1 to 4, the first case 150a receives the first light source unit 130a.
The second case 150b receives the second light source unit 130b. The first case 150a
receives one sides of the first and the second plates 110a and 110b. The second case
150b also receives the other sides of the first and the second plates 110a and 110b.
Therefore, the first and the second light source units 130a and 130b and the first and
the second plates 110a and 110b are disposed between the first case 150a and the
second case 150b.

The first and the second cases 150a and 150b may be formed of a material capable of
easily radiating heat generated from the first and the second light source units 130a and
130b, for example, Al, an alloy including Al and the like.

Hereafter, the first case 150a will be described in detail with reference to the
drawings together with Fig. 5. Here, since the first case 150a is the same as the second
case 150b, a description of the second case 150b will be replaced by the following de-
scription of the first case 150a.

Fig. 5 is a view showing the enlarged first case 150a shown in Fig. 4.

Referring to Figs. 1 to 5, the first case 150a may include a base 151a, an upper case
153a and a lower case 155a. The upper case 153a and the lower case 155a may be
coupled to the base 151a by using a screw and the like. The base 151a, the upper case
153a and the lower case 155a may be integrally formed with each other and form the
first case 150a.

The base 151a may have a plate shape extending in one direction and having a prede-
termined depth.

The base 151a has an inner surface and an outer surface. The first light source unit
130a is disposed on the inner surface of the base 151a. The outer surface of the base
151a is exposed outward.

The upper case 153a is connected to one side of the base 151a. The upper case 153a
may have a plate shape extending in one direction and having a predetermined depth.

The upper case 153a may have an outer surface, an inner surface and a groove
153a-1. The outer surface of the upper case 153a is exposed outward. The groove
153a-1 receives one side of the first plate 110a. The inner surface of the upper case
153a faces the inner surface of the lower case 155a. An angle formed by the inner

surfaces of the upper case 153a and the base 151a may be substantially close to per-



WO 2013/015602 PCT/KR2012/005907
pendicular.
[109] The lower case 155a is connected to the other side of the base 151a. The lower case
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155a may have a plate shape extending in one direction and having a predetermined
depth.

The lower case 155a may have an outer surface, an inner surface and a groove
155a-1. The outer surface of the lower case 155a is exposed outward. The groove
155a-1 receives one side of the second plate 110b. The inner surface of the lower case
155a faces the inner surface of the upper case 153a. An angle formed by the inner
surfaces of the lower case 155a and the base 151a may be substantially close to per-
pendicular.

A receiver 157a is defined by the inner surface of the base 151a, the inner surface of
the upper case 153a and the inner surface of the lower case 155a. The receiver 157a
receives the first light source unit 130a.

Referring to Figs. 1 to 4, the first light source unit 130a is received in the first case
150a. Here, the first light source unit 130a may be received in the receiver 157a of the
first case 150a shown in Fig. 5 and may be disposed on the inner surface of the base
151a. The second light source unit 130b is received in the second case 150b.

The first light source unit 130a and the second light source unit 130b, both of which
are received in the first case 150a and the second case 150b respectively, are disposed
to face each other.

Specifically, the first light source unit 130a will be described. Here, since the second
light source unit 130b is the same as the first light source unit 130a, a description of the
second light source unit 130b will be replaced by the following description of the first
light source unit 130a.

The first light source unit 130a may include a substrate 131a and a light emitting
device 133a.

A plurality of the light emitting devices 133a are arranged on one side of the
substrate 131a in a line. The other side of the substrate 131a is disposed on the inner
surface of the base 151a of the first case 150a shown in Fig. 5. The substrate 131a may
have a plate shape extending in one direction and having a predetermined depth.

The substrate 131a may include a printed circuit board (PCB), a metal core PCB, a
flexible PCB, a ceramic substrate or the like.

The light emitting device 133a may be a light emitting diode (LED).

The plurality of the light emitting devices 133a may emit light having the same color
or may emit light having different colors.

The plurality of the light emitting devices 133a may be disposed at a regular interval.
The intervals among the plurality of the light emitting devices 133a may be different

from each other.
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The light emitting device 133a may be a blue light emitting device or a white light
emitting device having a high color rendering index (CRI). Synthetic resin including a
fluorescent material is molded on a blue light emitting chip, so that the white light
emitting device emits white light. Here, the fluorescent material may include at least
any one selected from a group consisting of a garnet material (YAG, TAQG), a silicate
material, a nitride material and an oxynitride material. Though natural light (white
light) can be created by allowing the synthetic resin to include only yellow fluorescent
material, the synthetic resin may further include a green fluorescent material or a red
fluorescent material in order to improve a color rendering index and to reduce a color
temperature. When the synthetic resin is mixed with many kinds of fluorescent
materials, an addition ratio of the color of the fluorescent material may be formed such
that the green fluorescent material is more used than the red fluorescent material, and
the yellow fluorescent material is more used than the green fluorescent material. The
garnet material, the silicate material and the oxynitride material may be used as the
yellow fluorescent material. The silicate material and the oxynitride material may be
used as the green fluorescent material. The nitride material may be used as the red flu-
orescent material. The synthetic resin may be mixed with various kinds of the flu-
orescent materials or may be configured by a layer including the red fluorescent
material, a layer including the green fluorescent material and a layer including the
yellow fluorescent material, which are formed separately from each other.

The light emitting devices 133a of the first light source unit 130a are disposed to face
the light emitting devices 133b of the second light source unit 130b.

The light emitting devices 133a of the first light source unit 130a may have a color
temperature different from that of the light emitting devices 133b of the second light
source unit 130b. For example, the plurality of the light emitting devices 133a included
in the first light source unit 130a may be a warm white LED, and the light emitting
devices 133b included in the second light source unit 130b may be a cool white LED.
The warm white LED and the cool white LED emit white light. Since the warm white
LED and the cool white LED emit correlated color temperatures respectively and then
are able to emit white light mixed with lights, the color rendering index (CRI) rep-
resenting how close light is to natural sunlight becomes greater. Accordingly, it is
possible to prevent the actual color of an object from being distorted and to reduce the
fatigue of user’s eye.

The first light source unit 130a may further include a heat radiation sheet 135a. The
heat radiation sheet 135a is disposed between the substrate 131a and the first case
150a.

Referring to Figs. 1 to 4, the first and the second plates 110a and 110b are disposed

between the first case 150a and the second case 150b.
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The first and the second plates 110a and 110b may have a plate shape extending in
one direction and having a predetermined depth.

One side of the first plate 110a is connected to the first case 150a. The other side of
the first plate 110a is connected to the second case 150b. One side of the second plate
110b is connected to the first case 150a. The other side of the second plate 110b is
connected to the second case 150b. Therefore, the first and the second plates 110a and
110b may be disposed to face each other and may be substantially disposed parallel
with each other.

The first and the second plates 110a and 110b allow light emitted from the first and
the second light source units 130a and 130b to be emitted outwardly. For this purpose,
the first and the second plates 110a and 110b may include holes 115a and 115b.

The hole 115a of the first plate 110a penetrates the outer surface and inner surface of
the first plate 110a. A plurality of the holes 115a are formed in the first plate 110a.
Although the hole 115a has a quadrangular shape in the drawing, the hole 115a may
have various shapes without being limited to this. The plurality of the holes 115a may
be disposed uniformly or non-uniformly in the first plate 110a. For example, the
plurality of the holes 115a may be disposed only in the central portion of the first plate
110a or may be disposed only on the outer edge of the first plate 110a. Also, the
plurality of the holes 115a may be disposed more in the central portion than the outer
edge of the first plate 110a, or vice versa.

The hole 115b of the second plate 110b penetrates the outer surface and inner surface
of the second plate 110b. A plurality of the holes 115b are formed in the second plate
110b. Although the hole 115b has a quadrangular shape in the drawing, the hole 115b
may have various shapes without being limited to this. The plurality of the holes 115b
may be disposed uniformly or non-uniformly in the second plate 110b. For example,
the plurality of the holes 115b may be disposed only in the central portion of the
second plate 110b or may be disposed only on the outer edge of the second plate 110b.
Also, the plurality of the holes 115b may be disposed more in the central portion than
the outer edge of the second plate 110b, or vice versa.

The size of the hole 115a of the first plate 110a may be the same as that of the hole
115b of the second plate 110b or may not as shown in the drawing.

When the size of the hole 115a of the first plate 110a is the same as that of the hole
115b of the second plate 110b, the amount of light emitted through the holes 115a of
the first plate 110a is the same as the amount of light emitted through the holes 115b of
the second plate 110b.

When the size of the hole 115a of the first plate 110a is different from the size of the
hole 115b of the second plate 110b, the amount of the light emitted through the holes
115a of the first plate 110a is not the same as the amount of the light emitted through
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the holes 115b of the second plate 110b.

That is, in the first and the second plates 110a and 110b, one of which has a larger
size than the other is able to outwardly emit larger amount of light. The drawing shows
that the hole 115b of the second plate 110b is bigger than the hole 115a of the first
plate 110a. However, there is no limit to this. The hole 115a of the first plate 110a may
be bigger than the hole 115b of the second plate 110b.

Referring to Figs. 1 to 3, the first and the second end caps 170a and 170b re-
spectively cover two rectangular openings formed by the first and the second cases
150a and 150b and the first and the second plates 110a and 110b.

The first and the second end caps 170a and 170b block light emitted out from both
sides and cause the lighting module according to the embodiment to be stably fixed.

The first and the second end caps 170a and 170b may be coupled to the first and the
second cases 150a and 150b by means of a coupling means such as a screw and the
like. Further, for more stable fixation, the first and the second end caps 170a and 170b
may be coupled to the first and the second plates 110a and 110b as well as the first and
the second cases 150a and 150b.

Fig. 6 is a cross sectional view taken along line A-A” of Fig. 1. Fig. 6 shows a
modified example of the lighting module shown in Fig. 4.

The lighting module shown in Fig. 6 is formed by further adding a first optical sheet
120a and a second optical sheet 120b to the lighting module shown in Fig. 4.
Therefore, hereafter only the first optical sheet 120a and the second optical sheet 120b
will be described in detail and descriptions of other components will be replaced by the
foregoing description. Here, the first and the second plates 110a and 110b may or may
not have a plurality of holes.

The first and the second optical sheets 120a and 120b are disposed on the inner
surfaces of the first and the second plates 110a and 110b respectively. The first and the
second optical sheets 120a and 120b are able to reflect or diffuse the light emitted from
the first and the second light source units 130a and 130b respectively.

The first optical sheet 120a is disposed on the inner surface of the first plate 110a and
diffuses the light emitted from the first and the second light source units 130a and
130b. Particularly, the first optical sheet 120a is able to diffusely reflect the light
emitted from the first and the second light source units 130a and 130b.

When the first optical sheet 120a diffusely reflects the light, large amount of light is
reflected toward the second plate 110b and uniformity of the light heading toward the
second plate 110b can be improved.

The second optical sheet 120b is disposed on the inner surface of the second plate
110b and diffuses the light emitted from the first and the second light source units 130a
and 130b. Particularly, the second optical sheet 120b is able to specularly or regularly



12

WO 2013/015602 PCT/KR2012/005907

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

reflect the light emitted from the first and the second light source units 130a and 130b.

When the second optical sheet 120b specularly or regularly reflect the light, the light
emitted from the first and the second light source units 130a and 130b can be widely
diffused toward the first plate 110a.

In particular, when the first optical sheet 120a diffusely reflect the light and the
second optical sheet 120b specularly or regularly reflect the light, it is advantageous to
emit the larger amount of the light through the second optical sheet 120b than the first
optical sheet 120a.

The first and the second optical sheets 120a and 120b may further include a flu-
orescent material. When the first and the second optical sheets 120a and 120b include a
fluorescent material, the color rendering index (CRI) of the light emitted through the
first and the second plates 110a and 110b can be improved.

The first and the second optical sheets 120a and 120b may also further include an
additive. The additive disperses uniformly the fluorescent material within the first and
the second optical sheets 120a and 120b. The first and the second optical sheets 120a
and 120b may also further include a diffusing agent. The diffusing agent may increase
the excitation ratio of the fluorescent material.

Meanwhile, the first and the second optical sheets 120a and 120b may be a first and a
second optical layers 120a and 120b. The first optical layer 120a may be coated on the
inner surface of the first plate 110a. The second optical layer 120b may be coated on
the inner surface of the second plate 110b. The function of the first optical layer 120a
is the same as the above-mentioned function of the first optical sheet 120a. The
function of the second optical layer 120b is the same as the above-mentioned function
of the second optical sheet 120b.

Fig. 7 is a cross sectional view taken along line A-A’ of Fig. 1. Fig. 7 shows another
modified example of the lighting module shown in Fig. 4.

The lighting module shown in Fig. 7 is formed by further adding a first and a second
diffusion plates 190a and 190b to the lighting module shown in Fig. 6. Therefore, only
the first and the second diffusion plates 190a and 190b will be described and de-
scriptions of the other components will be replaced by the foregoing description.

Here, the first and the second plates 110a and 110b may or may not have a plurality
of holes.

The first diffusion plate 190a may be disposed on the outer surface of the first plate
110a. The second diffusion plate 190b may be disposed on the outer surface of the
second plate 110b. The first and the second diffusion plates 190a and 190b diffuse the
light which has passed through the first and the second plates 110a and 110b. In other
words, the first and the second diffusion plates 190a and 190b intend to apply
Lambertian distribution to the distribution of the light emitted from the lighting module
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according to the embodiment.

The first and the second diffusion plates 190a and 190b are also able to prevent users
from seeing hot spots of the first and the second light source units 130a and 130b,
which are projected on the inner surface of the first plate 110a, through the second
plate 110b from the outside.

Figs. 8 and 9 are graphs showing optical characteristics of the lighting module shown
in Fig. 7.

In the graph shown in Fig. 8, the horizontal axis represents positions and the vertical
axis represents brightness (lux). Here, ‘O’ of the horizontal axis corresponds to a
middle position between the first light source unit 130a and the second light source
unit 130b, both of which are shown in Fig. 7.

Referring to Figs. 8 and 9, it can be seen that the lighting module shown in Fig. 7
emits light upward and downward at the same time and the amount of the light emitted

downward is larger than the amount of the light emitted upward.

Second embodiment

Fig. 10 is an exploded perspective view of a lighting module according to a second
embodiment. Fig. 11 is a cross sectional view of the lighting module shown in Fig. 10.

Here, the perspective view of the lighting module shown in Figs. 10 to 11 is the same
as that of the lighting module shown in Figs. 1 and 2. Therefore, the perspective view
of the lighting module according to the second embodiment will be replaced by the
perspective views shown in Figs. 1 and 2.

In many configurations of the lighting module according to the second embodiment
shown in Figs. 10 and 11, the same reference numerals will be assigned to the same
configurations as those of the lighting module according to the first embodiment
shown in Figs. 1 and 5. Therefore, in many configurations of the lighting module
according to the second embodiment, descriptions of the same configurations as those
of the lighting module according to the first embodiment will be replaced by the de-
scriptions of the lighting module according to the first embodiment.

Hereafter, the following description will focus on differences between the lighting
module according to the second embodiment and the lighting module according to the
first embodiment.

The lighting module according to the second embodiment shown in Figs. 10 to 11
may include the first and the second plates 110a and 110b, a first and a second light
source units 130a’ and 130b’, the first and the second cases 150a and 150b and the first
and the second end caps 170a and 170b.

The first and the second light source units 130a” and 130b” of the lighting module

according to the second embodiment shown in Figs. 10 to 11 are different from the
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first and the second light source units 130a and 130b shown in Figs. 1 to 5.

Specifically, compared with the first light source unit 130a shown in Figs. 1 to 5, the
first light source unit 130a’ shown in Figs. 10 to 11 further includes a first and a
second reflective members 137a-1 and 137a-2. In the same manner, the second light
source unit 130b” shown in Figs. 10 to 11 further includes a first and a second re-
flective members 137b-1 and 137b-2. Since the first and the second reflective members
137b-1 and 137b-2 of the second light source unit 130b’ is the same as the first and the
second reflective members 137a-1 and 137a-2 of the first light source unit 130a’, only
the first light source unit 130a’ will be described in detail in the following description.

The first and the second reflective members 137a-1 and 137a-2 are disposed on the
substrate 131a. The light emitting device 133a is disposed between the first and the
second reflective members 137a-1 and 137a-2. The first and the second reflective
members 137a-1 and 137a-2 are received in the receiver 157a of the first case 150a.
The first reflective member 137a-1 is disposed on the inner surface of the upper case
153a of the first case 150a. The second reflective member 137a-2 is disposed on the
inner surface of the lower case 155a of the first case 150a.

The first and the second reflective members 137a-1 and 137a-2 include a reflective
surface reflecting light emitted from the light emitting device 133a. The reflective
surface of the first reflective member 137a-1 may be symmetrical to the reflective
surface of the second reflective member 137a-2.

The cross section of the reflective surface of the first reflective member 137a-1 and
the cross section of the reflective surface of the second reflective member 137a-2 may
be a portion of a hyperbola. In this case, the light emitted from the light emitting
device 133a may be emitted along the reflective surfaces of the first and the second re-
flective members 137a-1 and 137a-2. Also, the cross section of the reflective surface of
the first reflective member 137a-1 and the cross section of the reflective surface of the
second reflective member 137a-2 may be a portion of an ellipse. In this case, the light
emitted from the light emitting device 133a may be reflected by the reflective surfaces
of the first and the second reflective members 137a-1 and 137a-2 and then may be
converged to any one focus.

Meanwhile, the reflective surface of the first reflective member 137a-1 may be asym-
metrical to the reflective surface of the second reflective member 137a-2. That is, the
cross section of the reflective surface of the first reflective member 137a-1 may be a
hyperbola and the reflective surface of the second reflective member 137a-2 may be an
ellipse. Also, when the cross section of the reflective surface of the first reflective
member 137a-1 may be an ellipse and the reflective surface of the second reflective
member 137a-2 may be also an ellipse, the two ellipses may be different from each

other. In this case, the light emitted from the light emitting device 133a may be
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converged to the foci of the ellipses respectively.

Fig. 12 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 11.

Specifically, the lighting module shown in Fig. 12 is formed by further adding the
first and the second optical sheets 120a and 120b to the lighting module shown in Fig.
11. Since the first and the second optical sheets 120a and 120b are the same as the first
and the second optical sheets 120a and 120b shown in Fig. 6, detailed description
thereof will be replaced by the foregoing description of Fig. 6.

Fig. 13 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 11.

The lighting module shown in Fig. 13 is formed by further adding the first and the
second diffusion plates 190a and 190b to the lighting module shown in Fig. 12. Since
the first and the second diffusion plates 190a and 190b are the same as the first and the
second diffusion plates 190a and 190b shown in Fig. 7, detailed description thereof
will be replaced by the foregoing description of Fig. 7.

Figs. 14 to 15 are graphs showing optical characteristics of the lighting module
shown in Fig. 13.

In the graph shown in Fig. 14, the horizontal axis represents positions and the vertical
axis represents brightness (lux). Here, ‘O’ of the horizontal axis corresponds to a
middle position between the first light source unit 130a’ and the second light source
unit 130b’, both of which are shown in Fig. 13.

Referring to Figs. 14 and 15, it can be seen that the lighting module shown in Fig. 13
emits light upward and downward at the same time and the amount of the light emitted

downward is larger than the amount of the light emitted upward.

Third embodiment

Fig. 16 is an exploded perspective view of a lighting module according to a third em-
bodiment. Fig. 17 is a cross sectional view of the lighting module shown in Fig. 16.

Here, the perspective view of the lighting module shown in Figs. 16 to 17 is the same
as that of the lighting module shown in Figs. 1 and 2. Therefore, the perspective view
of the lighting module according to the third embodiment will be replaced by the per-
spective views shown in Figs. 1 and 2.

In many configurations of the lighting module according to the third embodiment
shown in Figs. 16 and 17, the same reference numerals will be assigned to the same
configurations as those of the lighting module according to the first embodiment
shown in Figs. 1 and 5. Therefore, in many configurations of the lighting module
according to the third embodiment, descriptions of the same configurations as those of

the lighting module according to the first embodiment will be replaced by the de-
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scriptions of the lighting module according to the first embodiment.

Hereafter, the following description will focus on differences between the lighting
module according to the third embodiment and the lighting module according to the
first embodiment.

The lighting module according to the third embodiment shown in Figs. 16 to 17 may
include the first and the second plates 110a and 110b, a first and a second light source
units 130a’” and 130b’’, the first and the second cases 150a and 150b and the first and
the second end caps 170a and 170b.

The first and the second light source units 130a’” and 130b’” of the lighting module
according to the third embodiment shown in Figs. 16 to 17 are different from the first
and the second light source units 130a and 130b shown in Figs. 1 to 5.

Specifically, compared with the first light source unit 130a shown in Figs. 1 to 5, the
first light source unit 130a’” shown in Figs. 16 to 17 further includes an optical
member 137a’. In the same manner, the second light source unit 130b’” shown in Figs.
16 to 17 further includes an optical member 137b’. Since the optical member 137b” of
the second light source unit 130b’” is the same as the optical member 137a’ of the first
light source unit 130a’’, only the first light source unit 130a’” will be described in
detail in the following description.

The optical member 137a’ is disposed on the substrate 131a to cover the light
emitting device 133a. The optical member 137a’ one-to-one corresponds to the light
emitting device 133a. Also, the optical member 137a’ is received in the receiver 157a
of the first case 150a.

The optical member 137a’ collects the light emitted from the light emitting device
133a. Specifically, the optical member 137a’ collects the light emitted from the light
emitting device 133a in a direction of the second light source unit 130b’” received in
the second case 150b.

The optical member 137a’ may be, for example, a lens. The lens 137a’ may have a
structure covering the light emitting device 133a. Specifically, the light incident
surface of the lens 137a’ has a groove formed therewithin and the light emitting device
133a may be disposed in the groove. The lens 137a’ may have a shape of which the
diameter increases toward the light emitting surface from the light incident surface.

The optical member 137a’ may include a fluorescent material for exciting the light
emitted from the light emitting device 133a. The fluorescent material may include at
least any one selected from a group consisting of a garnet material (YAG, TAG), a
silicate material, a nitride material and an oxynitride material.

The optical member 137a’ may further include an additive. The additive disperses
uniformly the fluorescent material within the optical member 137a’. The optical

member 137a’ may also further include a diffusing agent. The diffusing agent may
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increase the excitation ratio of the fluorescent material.

Fig. 18 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 17.

Specifically, the lighting module shown in Fig. 18 is formed by further adding the
first optical sheet 120a and the second optical sheet 120b to the lighting module shown
in Fig. 17. Since the first and the second optical sheets 120a and 120b are the same as
the first and the second optical sheets 120a and 120b shown in Fig. 6, detailed de-
scription thereof will be replaced by the foregoing description of Fig. 6.

Fig. 19 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 17.

The lighting module shown in Fig. 19 is formed by further adding the first and the
second diffusion plates 190a and 190b to the lighting module shown in Fig. 18. Since
the first and the second diffusion plates 190a and 190b are the same as the first and the
second diffusion plates 190a and 190b shown in Fig. 7, detailed description thereof
will be replaced by the foregoing description of Fig. 7.

Meanwhile, the optical members 137a’ and 137b’ of the lighting module according
to the third embodiment can be also applied to the lighting module according to the

second embodiment.

Fourth embodiment

Fig. 20 is an exploded perspective view of a lighting module according to a fourth
embodiment. Fig. 21 is a cross sectional view of the lighting module shown in Fig. 20.

Here, the perspective view of the lighting module shown in Figs. 20 to 21 may be
similar to that of the lighting module shown in Figs. 1 and 2. Therefore, the perspective
view of the lighting module according to the fourth embodiment will be replaced by
the perspective views shown in Figs. 1 and 2.

In many configurations of the lighting module according to the fourth embodiment
shown in Figs. 20 and 21, the same reference numerals will be assigned to the same
configurations as those of the lighting module according to the second embodiment
shown in Figs. 10 to 11. Therefore, in many configurations of the lighting module
according to the fourth embodiment, descriptions of the same configurations as those
of the lighting module according to the second embodiment will be replaced by the de-
scriptions of the lighting module according to the second embodiment.

Hereafter, the following description will focus on differences between the lighting
module according to the fourth embodiment and the lighting module according to the
second embodiment.

The lighting module according to the fourth embodiment shown in Figs. 20 to 21
may include the first and the second plates 110a and 110b, a first and a second light
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source units 130a’ and 130b’, the first and the second cases 150a and 150b, a reflector
160 and the first and the second end caps 170a and 170b.

The lighting module according to the fourth embodiment shown in Figs. 20 to 21 is
formed by further adding the reflector 160 to the lighting module according to the
second embodiment shown in Figs. 10 to 11.

The reflector 160 reflects the light emitted from the first and the second light source
units 130a’ and 130b’ to the first and the second plates 110a and 110b.

The reflector 160 is disposed between the first case 150 and the second case 150b.
Specifically, the reflector 160 may be disposed at a middle position between the first
case 150a and the second case 150b. Also, the reflector 160 is disposed between the
first plate 110a and the second plate 110b. Specifically, the reflector 160 may be
disposed at a middle position between the first plate 110a and the second plate 110b.
Also, the reflector 160 is disposed between the first light source unit 130a’ and the
second light source unit 130b’. Specifically, the reflector 160 may be disposed at a
middle position between the first light source unit 130a’ and the second light source
unit 130b’.

The reflector 160 has a cylindrical shape extending in one direction. Here, the outer
surface of the reflector 160 is a reflective surface. Since the reflective surface of the
reflector 160 is a rounded curved surface, it is possible to widely distribute the light
emitted from the first and the second light source units 130a’ and 130b’.

The shape of the reflector 160 is not limited to the cylindrical shape. Another
example of the reflector 160 will be described with reference to Figs. 22 to 23.

Fig. 22 is a cross sectional view showing another example of the lighting module
shown in Fig. 21 according to the fourth embodiment. Fig. 23 is a perspective view of
only a reflector 160’ shown in Fig. 22.

In the lighting module shown in Fig. 22, all configurations except for the reflector
160’ are the same as those of the lighting module shown in Fig. 21, only the reflector
160’ will be described in the following description.

Referring to Figs. 22 and 23, the reflector 160’ may have a polygonal box shape
extending in one direction. Here, the cross section of the reflector 160" may be a
lozenge-shaped. In the present specification, a ‘lozenge shape’ includes not only a geo-
metrically perfect lozenge but also a shape in which four sides of the reflector 160 are
curved in the inward or outward direction of the reflector 160°.

Specifically, the reflector 160" may have at least four reflective surfaces 160°-1,
160°-2, 160°-3 and 160’-4. The four reflective surfaces 160’-1, 160°-2, 160’-3 and
160’-4 may be curved in the inward direction of the reflector 160’. Here, though not
shown in the drawing, the four reflective surfaces 160’-1, 160’-2, 160’-3 and 160°-4

may be curved in the outward direction of the reflector 160’.
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The four reflective surfaces 160°-1, 160°-2, 160°-3 and 160’-4 may have the same
curvature or mutually different curvatures. For example, two reflective surfaces 160°-1
and 160’-2 adjacent to the first plate 110a among the four reflective surfaces 160°-1,
160’-2, 160°-3 and 160°-4 may have a curvature different from that of two reflective
surfaces 160°-3 and 160°-4 adjacent to the second plate 110b. Also, the four reflective
surfaces 160°-1, 160°-2, 160°-3 and 160°-4 may have mutually different curvatures.

The reflectors 160 and 160” shown in Figs. 21 and 22 are connected to the first and
the second end caps 170a and 170b, so that the reflectors 160 and 160° may be
disposed between the first and the second plates 110a and 110b or the first and the
second light source units 130a and 130b or the first and the second cases 150a and
150b. Here, the reflector 160 may be connected to the first and the second end caps
170a and 170b by a coupling means such as a screw.

Meanwhile, the first and the second light source units 130a’ and 130b’ of the lighting
module according to the fourth embodiment shown in Figs. 20 to 21 may be the first
and the second light source units 130a and 130b of the lighting module according to
the first embodiment shown in Figs. 1 to 5.

Fig. 24 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 21.

Specifically, the lighting module shown in Fig. 24 is formed by further adding the
first and the second optical sheets 120a and 120b to the lighting module shown in Fig.
21. Since the first and the second optical sheets 120a and 120b are the same as the first
and the second optical sheets 120a and 120b shown in Fig. 6, detailed description
thereof will be replaced by the foregoing description of Fig. 6.

Fig. 25 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 21.

The lighting module shown in Fig. 25 is formed by further adding the first and the
second diffusion plates 190a and 190b to the lighting module shown in Fig. 24. Since
the first and the second diffusion plates 190a and 190b are the same as the first and the
second diffusion plates 190a and 190b shown in Fig. 7, detailed description thereof
will be replaced by the foregoing description of Fig. 7.

Figs. 26 and 27 are graphs showing optical characteristics of the lighting module
shown in Fig. 25.

In the graph shown in Fig. 26, the horizontal axis represents positions and the vertical
axis represents brightness (lux). Here, ‘O’ of the horizontal axis corresponds to a
middle position between the first light source unit 130a’ shown in Fig. 25 and the
second light source unit.

Referring to Figs. 26 and 27, it can be seen that the lighting module shown in Fig. 25

emits light upward and downward at the same time and the amount of the light emitted
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downward is larger than the amount of the light emitted upward.

Figs. 28 and 29 are graphs showing optical characteristics when the reflector 160 of
the lighting module shown in Fig. 25 is replaced by the reflector 160’ shown in Fig.
22.

In the graph shown in Fig. 28, the horizontal axis represents positions and the vertical
axis represents brightness (lux). Here, ‘O’ of the horizontal axis corresponds to a
middle position between the first light source unit 130a’ shown in Fig. 25 and the
second light source unit.

Referring to Figs. 28 and 29, it can be seen that the lighting module which is shown
in Fig. 25 and includes the reflector 160” shown in Fig. 22 emits light upward and
downward at the same time and the amount of the light emitted downward is larger

than the amount of the light emitted upward.

Fifth embodiment

Fig. 30 is a top perspective view of a lighting module according to a fifth em-
bodiment. Fig. 31 is a bottom perspective view of the lighting module shown in Fig.
30. Fig. 32 is an exploded perspective view of the lighting module shown in Fig. 30.
Fig. 33 is a cross sectional view taken along line B-B’ of Fig. 30.

The configuration of the lighting module according to the fifth embodiment is the
same as or similar to that of the lighting module according to the fourth embodiment.
The same reference numerals will be assigned to the same components. Hereafter, the
following description will focus on a difference between the lighting module according
to the fifth embodiment and the lighting module according to the fourth embodiment.

Referring to Figs. 30 to 33, the lighting module according to the fifth embodiment
may include a first and a second plates 110a’ and 110b’, the first and the second light
source units 130a’ and 130b’, the first and the second cases 150a and 150b and the first
and the second end caps 170a and 170b.

The first and the second plates 110a” and 110b’ of the lighting module according to
the fifth embodiment are different from the first and the second plates 110a and 110b
of the lighting module according to the fourth embodiment shown in Figs. 20 to 21.
This will be described below in detail.

The first plate 110a’ is formed of the same material as that of the first plate 110a of
the lighting module according to the fourth embodiment shown in Figs. 20 to 21. The
holes 115a are formed in a portion of the first plate 110a’ instead of the entire surface
of the first plate 110a’. This will be described in detail with reference to Fig. 34.

Fig. 34 is a front view showing the inner surface of the first plate 110a’ shown in Fig.
30.

Referring to Fig. 34, the first plate 110a’ may include a central portion 111a’” and
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outer portions 113a’” and 113b’.

The central portion 111a’ is disposed in the center of the plate 110a’ and the outer
portions 113a’ and 113b’ are disposed on both sides of the central portion 111a’.

The central portion 111a” may include holes 115a. The hole 115a penetrates the outer
surface and inner surface of the first plate 110a’. A plurality of the holes 115a are
formed in the first plate 110a’. Various modified examples of the first plate 110a’ will
be described with reference to Figs. 35 to 37.

Figs. 35 to 37 are front views showing modified examples of the first plate 110a’
shown in Fig. 34.

Referring to Fig. 35, a first plate 110a’” includes the central portion 111a’ and the
outer portions 113a” and 113b’. The central portion 111a’ includes a plurality of holes
115a’. The hole 115a’ is smaller and more than the hole 115a shown in Fig. 34.

299

Referring to Fig. 36, a first plate 110a’”” includes the central portion 111a” and the
outer portions 113a” and 113b’. The central portion 111a’ includes a first hole 115a”’-1
and a plurality of second holes 115a’’-2. The first hole 115a’’-1 is disposed in the
center of the central portion 111a’ and has a rectangular shape extending in one
direction. The second holes 115a’’-2 are disposed on both sides of the first hole
115a’’-1 in a line respectively. The size of the second hole 115a’’-2 is smaller than that
of the first hole 115a’’-1.

Referring to Fig. 37, a first plate 110a

299

includes the central portion 111a’ and the
outer portions 113a” and 113b’. The central portion 111a’ includes a plurality of first
holes 115a’”’-1 and a plurality of second holes 115a’”’-2. The plurality of the first
holes 115a’”’-1 are disposed in the center of the central portion 111a’ in a line. The
plurality of the second holes 115a’"’-2 are disposed on both sides of the first hole
115a’”’-1 in a line respectively. The size of the second hole 115a’’-2 is smaller than
that of the first hole 115a°"’-1.

Referring back to Fig. 34, light reflected by the reflector 160 shown in Fig. 33 and
light reflected by the inner surface of the second plate 110b’ are incident on the central
portion 111a’. Here, when the incident light travels toward the hole 115a, the incident
light is emitted outwardly through the hole 115a. When the incident light passes
through spaces among the holes 115a, the light is incident on the inner surface of the
first plate 110a’ and then is reflected again by the reflector 160 or the second plate
110b°.

The outer portions 113a” and 113b’ do not have the hole 115a. Therefore, the outer
portions 113a’ and 113b’ reflect the light emitted from the first and the second light
source units 130a’ and 130b” shown in Fig. 32 to the second plate 110b’. The outer
portions 113a’ and 113b’ may allow the amount of the light emitted through the second
plate 110b’ to be greater than the amount of the light emitted through the hole 115a of
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the first plate 110a’.

Although the hole 115a has a quadrangular shape in the drawing, the hole 115a may
have various shapes without being limited to this.

Referring back to Figs. 30 to 33, the second plate 110b’ is an optical plate.

The optical plate 110b’ transmits the light emitted from the first and the second
plates 110a” and 110b’. The optical plate 110b” may include a general transparent glass
plate, a plastic plate or polycarbonate (PC) plate.

The optical plate 110b” may diffuse the light incident on the inner surface thereof and
transmit the light. The optical plate 110b” may be formed of a translucent or opaque
material so as to protect users’ eyes.

When the light emitting device 133a of the first light source unit 130a’ is a light
emitting diode, the optical plate 110b’ may excite the light emitted from the light
emitting diode 133a. For this purpose, the optical plate 110b’ may include the
foregoing fluorescent material.

The reflector 160 of the lighting module according to the fifth embodiment may be
the reflector 160 of the lighting module according to the fourth embodiment shown in
Figs. 20 to 21 or the reflector 160 shown in Figs. 22 to 23.

Fig. 38 is a cross sectional view showing a modified example of the lighting module
shown in Fig. 33.

Specifically, the lighting module shown in Fig. 38 is formed by further adding the
first optical sheet 120a and the second optical sheet 120b to the lighting module shown
in Fig. 33. Since the first and the second optical sheets 120a and 120b are the same as
the first and the second optical sheets 120a and 120b shown in Fig. 6, detailed de-
scription thereof will be replaced by the foregoing description of Fig. 6.

Fig. 39 is a cross sectional view showing another modified example of the lighting
module shown in Fig. 33.

The lighting module shown in Fig. 39 is formed by further adding the first and the
second diffusion plates 190a and 190b to the lighting module shown in Fig. 38. Since
the first and the second diffusion plates 190a and 190b are the same as the first and the
second diffusion plates 190a and 190b shown in Fig. 7, detailed description thereof
will be replaced by the foregoing description of Fig. 7.

Sixth embodiment

Fig. 40 is a top perspective view of a lighting module according to a sixth em-
bodiment. Fig. 41 is a bottom perspective view of the lighting module shown in Fig.
40. Fig. 42 is a cross sectional view taken along line C-C’ of Fig. 40.

Referring to Figs. 40 to 42, the lighting module according to the sixth embodiment
may include a first plate 110a’’, a second plate 110b’’, the first and the second light
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source units 130a’” and 130b’’, a first and a second cases 150a’ and 150b’, a reflector
160" and the first and the second end caps 170a and 170b. Here, since the first and the
second end caps 170a and 170b are the same as the first and the second end caps 170a
and 170b of the lighting module according to the first embodiment shown in Figs. 1 to
4, detailed descriptions thereof will be omitted.

The first and the second cases 150a” and 150b’ will be described first.

Referring to Figs. 40 to 42, the first case 150a’ receives the first light source unit
130a’’. The second case 150b’ receives the second light source unit 130b”’.

The first case 150a’ receives one sides of the first and the second plates 110a’” and
110b’’. The second case 150b’ also receives the other sides of the first and the second
plates 110a’” and 110b”’.

The reflector 160’ is disposed between the first case 150a” and the second case
150b’. Therefore, the first and the second light source units 130a’” and 130b”’, the first
plate 110a’’, the second plate 110b’” and the reflector 160’ are disposed between the
first case 150a’ and the second case 150b’.

The first and the second cases 150a’ and 150b’ may be formed of a material capable
of easily radiating heat generated from the first and the second light source units 130a’’
and 130b”’, for example, Al, an alloy including Al and the like.

Hereafter, the first case 150a’ will be described in detail with reference to the
drawings together with Fig. 43. Here, since the first case 150a’ is the same as the
second case 150b’, a description of the second case 150b’ will be replaced by the
following description of the first case 150a’.

Fig. 43 is a view showing only the enlarged first case 150a’ shown in Fig. 42.

Referring to Figs. 40 to 43, the first case 150a’ includes a receiver 151a’. The
receiver 151a’ may be defined by a reflective surface 153a’ and a disposition surface
155a’. The receiver 151a’ receives the first light source unit 130a’’.

The reflective surface 153a’ reflects the light emitted from the light emitting device
133a of the first light source unit 130a’” toward the second case 150b’ or the reflector
160°".

The lights reflected by the reflective surface 153a’ may be parallel light. Here, the
parallel light travels from the first case 150a’ to the second case 150b’ or travels in
parallel with the inner surfaces of the first and the second plates 110a’” and 110b”’.

The reflective surface 153a’ may be a paraboloid. When the light emitting device
133a is located at the focus of the paraboloid 153a’, the light emitted from the light
emitting device 133a is reflected by the paraboloid 153a’ and becomes parallel light.

The first light source unit 130a’’is disposed on the disposition surface 155a’. The dis-
position surface 155a” may be flat. The disposition surface 155a’ may be parallel with

the inner surfaces of the first and the second plates 110a’” and 110b”’. At least a part of
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the light reflected by the disposition surface 155a” and the reflective surface 153a’ may
be parallel. The disposition surface 155a” may contact with the bottom surface of the
substrate 131a of the first light source unit 130a”’.

The first case 150a’ may include a first groove 157a’-1 and a second groove 157a’-2.

One side of the first plate 110a’” is inserted into the first groove 157a’-1. One side of
the second plate 110b’’ is inserted into the second groove 157a’-2. The first and the
second plates 110a’” and 110b’” may be coupled to the first case 150a’ in a sliding
manner by means of the first groove 157a’-1 and the second groove 157a’-2.

Referring back to Figs. 40 to 42, the first light source unit 130a’” is received in the
first case 150a’. The first light source unit 130a’” is received in the receiver 151a’
shown in Fig. 43. The first light source unit 130a’’ is disposed on the disposition
surface 155a” shown in Fig. 43 and emits light from the second plate 110b’’ to the first
plate 110a’’.

The first light source unit 130a’” includes the substrate 131a and the light emitting
device 133a of the lighting module according to the first embodiment shown in Figs. 1
to 4. Here, the position where the substrate 131a of the first light source unit 130a’” is
disposed is different from the position where the substrate 131a of the lighting module
according to the first embodiment is disposed. Specifically, the substrate 131a of the
first light source unit 130a’” is disposed on the disposition surface 155a’ of the first
case 150a’ shown in Fig. 43. With the exception of the position where the substrate
131a of the first light source unit 130a’” is disposed, the substrate 131a and the light
emitting device 133a of the first light source unit 130a’” is the same as the substrate
131a and the light emitting device 133a of the lighting module according to the first
embodiment, detailed descriptions thereof will be omitted.

Since the second light source unit 130b’” is the same as the first light source unit
130a’’, a description of the second light source unit 130b’” will be replaced by the de-
scription of the first light source unit 130a’’.

The first and the second plates 110a’” and 110b’” transmit the light which has been
emitted from the first and the second light source units 130a’” and 130b”” and reflected
by the reflector 160°°. The first and the second plates 110a’” and 110b’’ are optical
plates and may include a general transparent glass plate, a plastic plate or poly-
carbonate (PC) plate.

The first and the second plates 110a’” and 110b’” may diffuse the light incident on
the inner surface thereof and transmit the light. The first and the second plates 110a’’
and 110b”” may be formed of a translucent or opaque material so as to protect users’
eyes.

When the light emitting devices of the first and the second light source units 130a’’
and 130b’’ are light emitting diodes, the first and the second plates 110a’” and 110b”’
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may excite the light emitted from the light emitting diode. For this purpose, the first
and the second plates 110a’” and 110b”” may include a fluorescent material.

The first and the second plates 110a’” and 110b’” may also further include an
additive. The additive disperses uniformly the fluorescent material within the first and
the second plates 110a’” and 110b’". The first and the second plates 110a’” and 110b”’
may also further include a diffusing agent. The diffusing agent may increase the ex-
citation ratio of the fluorescent material included in the first and the second plates
110a’” and 110b”".

Details other than the above descriptions of the first and the second plates 110a’” and
110b’” are the same as those of the first and the second plates 110a and 110b shown in
Figs. 1 to 4, descriptions thereof will be replaced by the description of the first and the
second plates 110a and 110b shown in Figs. 1 to 4.

The reflector 160’ re-reflects the light, which has been emitted from the first and the
second light source units 130a’” and 130b’” and reflected by the first and the second
cases 150a” and 150b’, toward the first and the second plates 110a’” and 110b™’.

The reflector 160’ is disposed between the first case 150” and the second case 150b’.
Specifically, the reflector 160’ may be disposed at a middle position between the first
case 150a’ and the second case 150b’. Also, the reflector 160" is disposed between the
first plate 110a’” and the second plate 110b’’. Specifically, the reflector 160°” may be
disposed at a middle position between the first plate 110a’” and the second plate
110b’’. Also, the reflector 160" is disposed between the first light source unit 130a”’
and the second light source unit 130b”’. Specifically, the reflector 160’ may be
disposed at a middle position between the first light source unit 130a’” and the second
light source unit 130b’’. The structure of the reflector 160°” will be described in detail
with reference to Fig. 44.

Fig. 44 is a perspective view of only the reflector 160’ shown in Fig. 42.

Referring to Figs. 42 and 44, the reflector 160°” may have a polygonal box shape
extending in one direction. Here, the cross section of the reflector 160’” may be a
lozenge-shaped. In the present specification, a ‘lozenge shape’ includes not only a geo-
metrically perfect lozenge but also a shape in which four sides forming the lozenge are
curved in the inward or outward direction of the reflector 160°’.

The reflector 160" may have at least four reflective surfaces 160°’-1, 160°°-2,
160°’-3 and 160°’-4. The first to the fourth reflective surfaces 160°’-1, 160°°-2, 160°°-3
and 160°’-4 may be curved in the inward direction of the reflector 160°’. Here, though
not shown in the drawing, the first to the fourth reflective surfaces 160’’-1, 160°’-2,
160’-3 and 160°’-4 may be curved in the outward direction of the reflector 160’’.

The first to the fourth reflective surfaces 160°’-1, 160°’-2, 160°’-3 and 160°’-4 may

have mutually different curvatures. For example, the first and the second reflective
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surfaces 160°’-1 and 1607’-2 adjacent to the first plate 110a’” among the first to the
fourth reflective surfaces 160°’-1, 160°’-2, 160°’-3 and 160°’-4 may have a curvature
different from that of the third and the fourth reflective surfaces 160°’-3 and 160°"-4
adjacent to the second plate 110b’’. More specifically, the curvatures of the first and
the second reflective surfaces 160°’-1 and 160°’-2 may be the same as each other and
the curvatures of the third and the fourth reflective surfaces 160°’-3 and 160°’-4 may
be the same as each other. However, the curvatures of the first and the second re-
flective surfaces 160°’-1 and 160°’-2 may be smaller than the curvatures of the third
and the fourth reflective surfaces 160°’-3 and 160°’-4. In this case, the longest distance
from the first and the second reflective surfaces 160’’-1 and 160°’-2 to the inner
surface of the first plate 110a’” is less than the longest distance from the third and the
fourth reflective surfaces 160°’-3 and 160°’-4 to the inner surface of the second plate
110b”".

As such, when the first to the fourth reflective surfaces 160°’-1, 160°’-2, 160°’-3 and
160°’-4 have mutually different curvatures, it is possible to control to cause the amount
of the light emitted from the first plate 110a’” to be different from the amount of the
light emitted from the second plate 110b”’. It is also possible to control to cause the
distribution type of the light emitted from the first plate 110a’” to be different from the
distribution type of the light emitted from the second plate 110b’’. For example, the
light emitted from the first plate 110a’” may have Lambertian light distribution and the
light emitted from the second plate 110b’” may have bat wing light distribution.

Figs. 45 to 46 are graphs showing optical characteristics of the lighting module
shown in Fig. 42.

In the graph shown in Fig. 45, the horizontal axis represents positions and the vertical
axis represents brightness (lux). Here, ‘0’ of the horizontal axis corresponds to a
middle position between the first light source unit 130a’” shown in Fig. 42 and the
second light source unit 130b’.

Referring to Figs. 45 and 46, it can be seen that the lighting module shown in Fig. 42
emits light upward and downward at the same time and the amount of the light emitted

downward is larger than the amount of the light emitted upward.

In the mean time, the following [Table 1] shows specifications of the lighting module

according to the above-described first to the sixth embodiments.

Table 1
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Product Item Value
Strip Spce.(13S [Voltage(V) 39
*5P) Current(mA) 350
Power(W) 13.65
Module Spec. |Total Lumen |Up Lumen 2,500 500
Output(Im) Ouput
Down Lumen 2000
Output
Module Power(W) 27.3
Efficacy(Im/W) 90
CCT(K) 4,000
CRI 80
Fixture Spec.  |Lumen Output(Im) 10,000(Up:2,000, Down:8,000)
DC Power Consumption(W) 110

[292]
[293]

[294]

[295]

[296]

Referring to the [table 1], in the lighting module according to the first to the sixth
embodiments, the lumen output of the light emitted upward is less than that of the light
emitted downward. However, contrary to this, the lumen output of the light emitted
upward may be greater than that of the light emitted downward.

More specifically, in the lighting module according to the first to the sixth em-
bodiments, the lumen output of the light emitted downward may be equal to or greater
than 1 time and equal to or less than 9 times the lumen output of the light emitted
upward.

A value of the width W (mm) X height H (mm) x length L. (mm) of the lighting
module according to the first to the sixth embodiments may be any one of 80*12*560
and 45*12*560.

Although embodiments of the present invention were described above, these are just
examples and do not limit the present invention. Further, the present invention 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, differences 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
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Claims
A lighting module comprising:
a first and a second light source units which are disposed to face each
other;
a first case in which the first light source unit is disposed;
a second case in which the second light source unit is disposed;
a first plate of which one side is connected to the first case, of which
the other side is connected to the second case and which includes a first
hole through which light emitted from the first and the second light
source units passes;
a second plate which is disposed to face the first plate and includes a
second hole through which the light emitted from the first and the
second light source units passes; and
a first and a second optical sheets which are disposed on the first and
the second plates.
The lighting module of claim 1, wherein the first optical sheet diffusely
reflects at least a part of the light emitted from the first and the second
light source units, and wherein the second plate specularly or regularly
reflects at least a part of the light emitted from the first and the second
light source units.
The lighting module of claim 1, wherein the size of the first hole of the
first plate and the size of the second hole of the second plate are
different from each other.
The lighting module of claim 1, wherein the first plate comprises a
plurality of the first holes and the second plate comprises a plurality of
the second holes and wherein the first holes and the second holes are
disposed uniformly or non-uniformly.
The lighting module of claim 1, wherein the first light source unit
comprises a substrate and a light emitting device disposed on the
substrate, wherein the first case comprises a base on which the
substrate is disposed and an upper case and a lower case, both of which
are disposed to face each other, wherein the upper case is coupled to
one side of the first plate and wherein the lower case is coupled to one
side of the second plate.
The lighting module of claim 5, further comprising a heat radiation
sheet disposed between the substrate of the light source unit and the

base of the case.
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[Claim 13]
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[Claim 15]

[Claim 16]

[Claim 17]
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The lighting module of claim 1, further comprising a first and a second
diffusion plates which are disposed on the outer surface of the first and
the second plates.

The lighting module of claim 1, further comprising a first and a second
end caps which are connected to the first and the second plates and the
first and the second cases.

The lighting module of claim 1, further comprising a reflective member
which is disposed in the first case and reflects the light emitted from the
first light source unit toward the second light source unit.

The lighting module of claim 9, wherein the first light source unit
comprises a substrate and a light emitting device disposed on the
substrate, wherein the reflective member comprises a first reflective
member and a second reflective member, wherein the first reflective
member is disposed on one side of the light emitting device, and
wherein the second reflective member is disposed on the other side of
the light emitting device.

The lighting module of claim 10, wherein a reflective surface of the
first reflective member and a reflective surface of the second reflective
member are symmetrical or asymmetrical to each other.

The lighting module of claim 11, wherein the reflective surface of the
first reflective member and the reflective surface of the second re-
flective member are a hyperbola or an ellipse.

The lighting module of claim 1, further comprising an optical member
which is disposed in the first case and collects the light emitted from
the first light source unit toward the second light source unit.

The lighting module of claim 13, wherein the optical member
comprises a fluorescent material.

The lighting module of claim 13, wherein the first light source unit
comprises a substrate and a light emitting device disposed on the
substrate, and wherein the optical member is a lens disposed on the
substrate of the first light source unit.

The lighting module of claim 1, further comprising a reflector which is
disposed between the first light source unit and the second light source
unit and includes a reflective surface reflecting the light emitted from
the first and the second light source units toward the first and the
second plates.

The lighting module of claim 16, wherein the reflective surface of the

reflector has a predetermined curvature.
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The lighting module of claim 16, wherein the reflector comprises a
plurality of the reflective surfaces and wherein the plurality of the re-
flective surfaces have the same curvature or mutually different
curvatures.

The lighting module of claim 16, wherein the reflector has a cylindrical
shape or a polygonal box shape.

A lighting module comprising:

a first and a second light source units which are disposed to face each
other;

a first case in which the first light source unit is disposed;

a second case in which the second light source unit is disposed;

a plate of which one side is connected to the first case, of which the
other side is connected to the second case and which includes a
plurality of holes through which light emitted from the first and the
second light source units passes;

an optical plate which is disposed to face the plate and emits the light
emitted from the first and the second light source units; and

an optical sheet disposed on the plate.

The lighting module of claim 20, wherein the plate comprises both a
central portion including the hole and an outer edge disposed on both
sides of the central portion, and wherein the inner surface of the outer
edge is a reflective surface reflecting the light emitted from the first and
the second light source units.

The lighting module of claim 20, further comprising a reflector which
is disposed between the first light source unit and the second light
source unit and reflects the light emitted from the first and the second
light source units toward the first and the second plates.

The lighting module of claim 20, wherein the optical sheet diffusely
reflects incident light.

The lighting module of claim 20, wherein the optical plate diffuses or
excites incident light.

A lighting module comprising:

a first and a second light source units which are disposed to face each
other;

a first case in which the first light source unit is disposed and which
includes a first reflective surface reflecting light emitted from the first
light source unit;

a second case in which the second light source unit is disposed and
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32

PCT/KR2012/005907

which includes a second reflective surface reflecting light emitted from
the second light source unit;

a first optical plate of which one side is connected to the first case, of
which the other side is connected to the second case and which emits
light provided by the first case; and

a second optical plate which is disposed to face the first optical plate
and emits light provided by the second case.

The lighting module of claim 25, further comprising a reflector which
is disposed between the first case and the second case and reflects the
light provided by the first and the second cases toward the first and the
second optical plates.

The lighting module of claim 26, wherein the reflector comprises a first
reflective surface and a second reflective surface, wherein the first re-
flective surface reflects incident light to the first optical plate, and
wherein the second reflective surface reflects the incident light to the
second optical plates.

The lighting module of claim 27, wherein the first reflective surface of
the reflector has a curvature different from that of the second reflective
surface of the reflector.

The lighting module of claim 27, wherein the longest distance from the
first plate to the first reflective surface of the reflector is different from
the longest distance from the second plate to the second reflective
surface of the reflector.

The lighting module of claim 25, wherein the first and the second
optical plates diffuse or excite incident light.

The lighting module of claim 25, wherein the first reflective surface of
the first case converts incident light into parallel light.

The lighting module of claim 31, wherein the first reflective surface of
the first case is a paraboloid.

The lighting module of claim 25, wherein the first case comprises a dis-
position surface on which the first light source is disposed, and wherein
the disposition surface is parallel with the inner surface of the second

optical plate.
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[Fig. 1]
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[Fig. 30]




12/17

WO 2013/015602 PCT/KR2012/005907

[Fig. 32]

[Fig. 33]

13721 115a 1550 1102

1502 | @ | L 150b

/
135a 1312 133a 137a-2
~— 1100°
1308

[Fig. 34]

1102 : ' :
= 1132 118 113

————, Pty

CIC 1]
CJC 1]
CIJC ]
CIC ]
CJC I
R S Sy S | N |
CIC 1]
CJC ]
CIJC ]
CIC 1]
CJC I
CIJC ]
CIC 1]
CIJC ]
CIJC ]
CIC ]
CJC I
CIC ]
CIC 1]
CJC ]
I -




WO 2013/015602

[Fig. 35]

w1 M g

1000000000
1000000000
1000000000
1000000000
1152~ —4000000000
1000000000
1000000000
1000000000
1000000000
1000000000
1000000000
1000000000
1000000000
1000000000
0000000000
1000000000
1000000000
1000000000
0000000000
1000000000
1000000000

[Fig. 36]

TR G LS |

115272 —|

DDDDDDDDDDD%DDDDDDDDD

NN

115271

13/17

PCT/KR2012/005907



14/17

WO 2013/015602 PCT/KR2012/005907
[Fig. 37]
poa 1% M 113w’

%DDDDDDDDDDDDDDDDDDDD
EHRE R

11527 -2~

1152™"-1
[Fig. 38]

1502~ —~—150b

e |
135a 1312 133a 137a-2
S 110b
1308



15/17

WO 2013/015602 PCT/KR2012/005907

[Fig. 39]

1502~ ——120b

/
135a 1312 133a 1372-2
1302

[Fig. 40]




16/17

WO 2013/015602 PCT/KR2012/005907

[Fig. 41]

[Fig. 42]

[Fig. 43]
1502’




1717

WO 2013/015602 PCT/KR2012/005907

[Fig. 44]

0,
-109-8-7-6-5-4-3-2-10123456782910

[Fig. 46]

V4
hzs

ST




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings

