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7) ABSTRACT

A surface light source device capable of emitting the light
having uniform brightness with lower power consumption is
provided. The surface light source device includes a light
source body and at least one discharge voltage applying part.
The light source body includes a bottom plate; a top plate
which is disposed over the bottom plate to form a flat
receiving space between the bottom plate and the top plate,
the flat receiving space receiving discharge gas; and at least
one space-dividing wall which is disposed on the bottom
plate and divides the flat receiving space into at least two
discharge spaces. The discharge voltage applying part is
disposed on an outer surface of the light source body and
applies discharge voltage to the light source body.
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FIG. 20
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FIG. 22
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FIG. 27
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FIG. 28
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FIG. 33
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FIG. 37B
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SURFACE LIGHT SOURCE DEVICE, METHOD OF
MANUFACTURING THE SAME, BACKLIGHT
ASSEMBLY AND LIQUID CRYSTAL DISPLAY

APPARATUS HAVING THE SAME

BACKGROUND OF INVENTION
[0001]

[0002] The present invention relates to a surface light
source device, a method of manufacturing the same, a
backlight assembly and a liquid crystal display (LCD)
apparatus having the same, and more particularly, to a
surface light source device capable of emitting the light
having a uniform brightness with lower power consumption,
a method of manufacturing the same, a backlight assembly
and an LCD apparatus having the same.

[0003] 2. Description of the Related Art

[0004] Liquid crystals have physical properties of both
solid and fluid, electrical properties of different arrangement
in accordance with an electric field, and optical properties of
different light transmittance in accordance with the arrange-
ments. Liquid Crystal Display (LCD) apparatuses display
images using the liquid crystals. Because LCD apparatuses
have many advantages such as thinner, smaller, lower power
consumption, higher resolution, etc., they are widely applied
to electronic devices, for example, laptop computer, moni-
tors, mobile communications systems and so on.

[0005] LCD apparatuses include a liquid crystal control
part for controlling the liquid crystals and a light supply part
for supplying light to the liquid crystals. The liquid crystal
control part includes a plurality of pixel electrodes and one
common electrode. The liquid crystals are disposed between
the pixel and common electrodes. Each of the pixel elec-
trodes is connected to a thin film transistor (TFT) to which
a pixel voltage is applied, and the common electrode
receives a reference voltage. The light is supplied from the
light supply part and is sequentially transmitted to the pixel
electrodes, the liquid crystal and the common electrode.

1. Field of the Invention

[0006] There are LCD apparatuses employing a cold cath-
ode fluorescent lamp (CCFL) as the light supply part.
CCFLs have advantages such as a higher brightness, a
longer life, a white light generation and a smaller amount of
heating. However, since CCFLs have less brightness uni-
formity, LCD apparatuses employing CCFLs as the light
supply part require an optical member such as a light guide
plate (LGP), a diffusion member and a prism sheet or the like
in order to supply the light of the uniform brightness, and
become bigger and heavier. Thus, there is a need for LCD
apparatuses, which has higher brightness as well as
improved brightness uniformity.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention provides a surface light
source device capable of improving the brightness and
brightness uniformity of emitted light with lower power
consumption.

[0008] The present invention further provides a method
for manufacturing the surface light source device, capable of
improving the brightness and brightness uniformity of emit-
ted light with lower power consumption.
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[0009] The present invention still further provides a back-
light assembly having the surface light source device and
capable of lowering power consumption, generating the
light having a uniformed brightness and decreasing manu-
facturing cost.

[0010] The present invention still further provides an LCD
apparatus having the surface light source device and capable
of lowering power consumption, generating the light having
a uniformed brightness and decreasing manufacturing cost.

[0011] According to one aspect of the present invention, a
surface light source device comprises a light source body
including: a bottom plate; a top plate which is disposed over
the bottom plate to form a flat receiving space between the
bottom plate and the top plate, the flat receiving space
receiving discharge gas; and at least one space-dividing wall
which is disposed on the bottom plate and divides the flat
receiving space into at least two discharge spaces; and at
least one discharge voltage applying part which is disposed
on an outer surface of the light source body and applies
discharge voltage to the light source body.

[0012] According to another aspect of the present inven-
tion, a surface light source device comprises a light source
body including: a flat bottom surface; first to fourth side-
walls each perpendicular to the bottom surface, the first and
second sidewalls facing each other and the third and fourth
sidewalls facing each other, a light exit surface disposed on
the first to fourth sidewalls and over the bottom surface,
wherein the first to fourth sidewalls and the light exit surface
define a flat receiving space to receive discharge gas; at least
one space-dividing portion integrally formed with the bot-
tom surface or the light exit surface to divide the flat
receiving space into at least two discharge spaces, the space
dividing portion being extended in a direction perpendicular
to the first and second sidewalls; and at least two fluorescent
layers each surrounding the discharge spaces; and at least
one discharge voltage applying part disposed at an outer
surface of the light source body in a direction perpendicular
to a longitudinal direction of the space-dividing portion, the
discharge voltage applying parts applying discharge voltage
to the light source body to generate a visible ray from the
discharge gas via the fluorescent layers.

[0013] According to another aspect of the present inven-
tion, a surface light source device comprises a first substrate
including: a first transparent substrate which includes a first
light exiting area and a first sealing area surrounding the first
light exiting area, the first transparent substrate being flat
and rectangular; at least one space-dividing wall which is
disposed at the first light exiting area and divides the first
light exiting area into at least two discharge spaces; a light
reflecting layer which is disposed on the first transparent
area and the space-dividing wall; and a first fluorescent layer
which is disposed on the light reflection layer, a second
substrate including: a second transparent substrate which
includes a second light exiting area and a second sealing area
surrounding the second light exiting area; and a second
fluorescent layer which is disposed on the second light
exiting area of the second transparent substrate, the second
fluorescent layer facing the first fluorescent layer of the first
substrate; a sealing member which is disposed between the
first and second sealing areas of the first and second trans-
parent substrates; and at least one discharge voltage apply-
ing part which is disposed on outer surfaces of the first and
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second substrates in a direction perpendicular to a longitu-
dinal direction of the space-dividing wall.

[0014] According to another aspect of the present inven-
tion, a surface light source device comprises a first substrate;
a second substrate which is disposed on the first substrate,
wherein the second substrate includes at least two protru-
sions having a predetermined height with respect to the first
substrate, the protrusions extending in a longitudinal direc-
tion of the second substrate and arranging with spaces and
in parallel to each other, at least two discharge spaces which
are formed between the first substrate and the protrusions of
the second substrate; and at least one discharge voltage
applying part disposed on an outer surface of the second
substrate in an opposite direction to the longitudinal direc-
tion of the second substrate, wherein one end of cach of the
discharge spaces is connected to the at least one discharge
voltage applying part.

[0015] According to another aspect of the present inven-
tion, a method for manufacturing a surface light source body,
comprises forming a first substrate; forming a second sub-
strate to include at least two protrusions having a predeter-
mined height with a bottom of the second substrate, wherein
the at least two protrusions extend in a longitudinal direction
of the second substrate and arrange with spaces and in
parallel to each other; adhering edges of the first and second
substrates, wherein inner surface of the protrusions of the
second substrate face an inner surface of the first substrate
and a space between the first and second substrates is
divided into at least two discharge spaces; and forming at
least one discharge voltage applying part on an outer surface
of the second substrate in an opposite direction to the
longitudinal direction of the second substrate to discharge
the discharge spaces.

[0016] According to another aspect of the present inven-
tion, a method for manufacturing a surface light source body,
comprises forming a first light source body including a light
exit surface and a first fluorescent layer disposed on the light
exit surface; forming a second light source body including a
flat receiving space; forming at least one space-dividing wall
in the receiving space of the second light source body to
divide the receiving space into at least two discharge spaces;
disposing a second fluorescent layer on the second light
source body in which the space-dividing wall is formed,
assembling the first and second source light bodies, wherein
the first and second fluorescent layers face each other, and
forming at least one discharge voltage applying part on an
outer surface of the assembled first and second light source
bodies to generate discharging in the discharge spaces.

[0017] According to another aspect of the present inven-
tion, a method for manufacturing a surface light source
device, comprises forming a first transparent substrate to
include a light exiting area and a sealing area disposed at
edges of the light exiting area, the first transparent substrate
having a flat and substantially rectangular shape; forming at
least one space-dividing wall on the light exiting area of the
first transparent substrate to divide the light exiting area into
at least two discharge areas; forming a light reflection layer
on the first transparent substrate and the space-dividing wall;
forming a first fluorescent layer on the light reflection layer,
forming a second transparent substrate having a shape
substantially identical to the shape of the first transparent
substrate; forming a second fluorescent layer on the second
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transparent substrate; assembling the first transparent sub-
strate, on which the space-dividing wall, the light reflection
layer and the first fluorescent layer are disposed, and the
second transparent substrate on which the second fluorescent
layer is disposed, by employing a sealing member, wherein
the first and second fluorescent layers face each other, and
forming at least one discharge voltage applying part on an
outer surface of the assembled first and second transparent
substrates.

[0018] According to another aspect of the present inven-
tion, a backlight assembly, comprises: a surface light source
device, including: a light source body including: a first
substrate; a second substrate which is disposed on the first
substrate; at least two discharge spaces which is formed
between first and second substrates; and at least two fluo-
rescent layers each surrounding the discharge spaces; and at
least one discharge voltage applying part disposed at an
outer surface of the light source body to apply discharge
voltage to the light source body to generate a visible ray
from the discharge gas via the fluorescent layers; and a
receiving container to receive the surface light source body.

[0019] According to further aspect of the present inven-
tion, a liquid crystal display apparatus, comprises: a surface
light source device, including: a light source body, includ-
ing: a first substrate; a second substrate which is disposed on
the first substrate; at least two discharge spaces which is
formed between first and second substrates; and at least two
fluorescent layers each surrounding the discharge spaces;
and at least one discharge voltage applying pail which is
disposed at an outer surface of the light source body and
applies discharge voltage to the light source body to generate
a visible ray from the discharge gas via the fluorescent
layers; a receiving container which receives the surface light
source body; and a liquid crystal display panel which is
disposed on the surface light source device and is received
in the receiving container, the liquid crystal display panel
receiving light emitted from the surface light source device
and displaying an image using the receiving light.

[0020] This application claims a priority upon Korean
Patent Application No. 2003-47579 filed on Jul. 12, 2003,
the contents of which are herein incorporated by reference in
its entirety.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The above and other advantages of the present
invention will become readily apparent by reference to the
following detailed description when considered in conjunc-
tion with the accompanying drawings wherein:

[0022] FIG. 1 is a perspective view showing a surface
light source device according to an exemplary embodiment
of the present invention;

[0023] FIG. 2 is a cross-sectional view taken along the
line A-A' of FIG. 1;

[0024] FIG. 3 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0025] FIG. 4 is an enlarged view showing a portion “B”
of FIG. 3;
[0026] FIG. 5 is a perspective view showing a surface

light source device according to another exemplary embodi-
ment of the present invention;
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[0027] FIG. 6 is an enlarged view showing a portion “C”
of FIG. 5;

[0028] FIG. 7 is a partially exploded perspective view
showing a surface light source device according to another
exemplary embodiment of the present invention;

[0029] FIG. 8 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0030] FIG. 9 is a cross-scctional view taken along the
line D-D' of FIG. 8;

[0031] FIG. 10 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0032] FIG. 11 is a cross-sectional view taken along the
line E-E' of FIG. 10;

[0033] FIG. 12 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0034] FIG. 13 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0035] FIG. 14 is perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0036] FIG. 15 is a cross-sectional view taken along the
ling F-F' of FIG. 14,

[0037] FIG. 16 is a schematic view showing a surface
light source according to another exemplary embodiment of
the present invention;

[0038] FIG. 17 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0039] FIG. 18 is a cross-sectional view taken along the
line G-G' of FIG. 17,

[0040] FIG. 19 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0041] FIG.20is an enlarged view showing a portion “H”
of FIG. 19;

[0042] FIG. 21 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;

[0043] FIG. 22 is an enlarged view showing a portion “T”
of FIG. 21,

[0044] FIG. 23 is an exploded perspective view showing
a surface light source device according to another exemplary
embodiment of the present invention,

[0045] FIG. 24 is a cross-sectional view taken along the
line J-J' of FIG. 23;

[0046] FIG. 25 is an enlarged view showing a portion “K”
of FIG. 24,

[0047] FIG. 26 is a prospective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention;
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[0048] FIG. 27 is a cross-sectional view taken along the
line L-L' of FIG. 26;

[0049] FIG. 28 is a flow chart illustrating a method of a
surface light source device according to another exemplary
embodiment of the present invention;

[0050] FIG. 29 is a perspective view showing a first light
source body and a second light source body illustrated in the
flow chart of FIG. 28;

[0051] FIG. 30 is a schematic view showing a flowable
paste coated on the second light source body illustrated in
the flow chart of FIG. 28;

[0052] FIG. 31 is a perspective view showing a discharge
voltage applying part coupled with the first and second light
source bodies, illustrated in the flow chart of FIG. 28;

[0053] FIG. 32 is a perspective view showing a light
source body according to another exemplary embodiment of
the present invention;

[0054] FIGS. 33 to 35 are schematic views illustrating a
method of forming a discharge voltage applying part accord-
ing to another exemplary embodiment of the present inven-
tion;

[0055] FIGS. 36 and 37 are schematic views illustrating
a method of forming a surface light source device according
to another exemplary embodiment of the present invention;

[0056] FIGS. 38 and 39 are schematic views illustrating
a method of forming a surface light source device according
to another exemplary embodiment of the present invention,

[0057] FIGS. 40A to 40G are schematic views illustrating
a method of manufacturing a surface light source device
according to another exemplary embodiment of the present
invention;

[0058] FIG. 41 is an exploded perspective view showing
a backlight assembly according to another exemplary
embodiment of the present invention; and

[0059] FIG. 42 is an exploded perspective view showing
an LCD apparatus according to a further exemplary embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0060] FIG. 1 is a perspective view showing a surface
light source device according to an exemplary embodiment
of the present invention. FIG. 2 is a cross-sectional view
taken along the line A-A' of FIG. 1. Referring to FIGS. 1
and 2, a surface light source device 100 includes a light
source body 110, at least one space-dividing wall 120 and a
pair of discharge voltage applying parts 130.

[0061] The light source body 110 includes a bottom sur-
face 110a, first, second, third and fourth sidewalls 1105,
110c, 1104 and 110e, a light exit surface 110f, at least two
fluorescent layers 116 and a light reflection layer 119. The
bottom surface 110z includes a flat and substantially rect-
angular shape. The first, second, third and fourth sidewalls
1105, 110¢, 1104 and 110e are substantially perpendicular to
the bottom surface 1104, and the sidewalls 1105-110¢ and
the bottom surface 110a form a flat receiving space 112 in
the light source body 110 together. The sidewalls 110b-110e
each have, for example, a height of about 2.4 mm. The first
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and second sidewalls 1105 and 110c face each other, and the
third and fourth sidewalls Hod and hoe face each other. The
first, second, third and fourth sidewalls 1105, 110c, 1104 and
110e may have a material different from or equal to that of
the bottom surface 110a.

[0062] The light exit surface 110f is disposed over the flat
receiving space 112 formed by the first, second, third and
fourth sidewalls 1105, 110c, 1104 and 10e, and the bottom
surface 110a. The light exit surface 110f has the same
rectangular shape as the bottom surface 110a. Thus, the flat
receiving space 112 is defined by the bottom surface 110q,
the first to fourth sidewalls 110b-110e and the light exit
surface 110f.

[0063] The first to fourth sidewalls 1105-110e may be
assembled with the bottom surface 1104 and the light exit
surface 110f, after forming the flat bottom surface 110z and
the light exit surface 110f, separately, or the sidewalls
1105-110e may be integrally formed with the flat bottom
surface 110z or the light exit surface 110f and then coupled
to the flat light exit surface 110f or the bottom surface 110a.

[0064] The flat receiving space 112 receives a discharge
gas 114 generating an invisible ray. The discharge gas 114
includes a combination gas of mercury (Hg) with at least one
of an argon gas, a neon gas, a Xenon gas and a krypton gas.
The mercury (Hg) may be replaced with another discharge
gas. The flat receiving space 112 is divided into at least two
discharge spaces 117 with at least one space-dividing wall
120. The space-dividing wall 120 is extended in a first
direction D1 and arranged in a second direction D2 in the flat
receiving space 112. The space-dividing wall 120 includes a
first end 122 coupled to the first sidewall 110b, a second end
124 opposite to the first end 122 and coupled to the second
sidewall 110c, a lower surface 123 coupled to the bottom
surface 110a and an upper surface 125 coupled to the light
exit surface 110f.

[0065] The fluorescent layer 116 is formed to surround the
discharge space 117 in the light source body 110 and
contacts with the space-dividing wall 120. The fluorescent
layer 116 includes three fluorescent materials, for example,
a red fluorescent material, a green fluorescent material and
a blue fluorescent material, in the same quantity to each
other. The ed, green and blue fluorescent materials change
the invisible ray of the discharge gas into a red visible ray,
a green visible ray and a blue visible ray, respectively, and
the red, green and blue visible rays in the same quantity to
cach other are mixed to generate a white light.

[0066] The light reflection layer 119 shown in FIG. 2 is
formed on the inner surfaces of the bottom surface 1104 and
the first to fourth sidewalls 110b-110e. The light reflection
layer 119 reflects the light generated from the discharge
spaces 117 to the light exit surface 110f, and improves the
brightness of the light exited through the light exit surface
110f1.

[0067] The pair of discharge voltage applying parts 130 is
disposed on the outer surface of the light source body 110
and applies discharge voltage to the light source body to
cause the discharging in the discharge spaces 117. The
discharge voltage applying parts 130 are arranged in the
second direction D2 substantially perpendicular to a longi-
tudinal direction of the space-dividing wall 120. The dis-
charge voltage applying parts 130, for example, have a band
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shape closely adhered to the outer surface of the light source
body 110 or attached to the outer surface of the light source
body 110 with a conductive adhesive. The discharge voltage
applying parts 130 includes a metal, for example, lead,
copper, zine, silver, tin, indium tin oxide or indium zinc
oxide.

[0068] When one of the discharge voltage applying parts
130 receives a discharge voltage for negative polarity, a
dielectric polarization occurs in the light source body 110
and electrons are collected in the light source body 110.
When the other discharge voltage applying part 130 receives
a discharge voltage for positive polarity while the electrons
are collected in the light source body 110, the electrons
easily move to the other discharge voltage applying part 130
having the discharge voltage for positive polarity. Thus, the
surface light source device 100 causes the discharging in the
light source body 110 with lower discharge voltage, and
decreases power consumption thereof. Further, since the
discharge gas is received and uniformly distributed in the at
least two discharge spaces 117, the surface light source
device 100 emits the light having a uniformed brightness
and a higher brightness.

[0069] FIG. 3 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 4 is an enlarged view
showing a portion “B” of FIG. 3. In FIGS. 3 and 4, the
same reference numerals denote the same elements in FIGS.
1 and 2, and thus the detailed descriptions of the same
elements will be omitted.

[0070] Referring to FIGS. 2-4, a space-dividing wall 120
includes at least one thru-hole 126 for supplying a discharge
gas 114 into to discharge spaces 117 until the discharge gas
114 has a uniformed pressure distribution in the discharge
spaces 117. Thus, the surface light source device 100 emits
the light having a uniformed brightness from the discharge
spaces 117.

[0071] The thru-hole 126 is formed at a lower portion of
the space-dividing wall 120, for example a portion of the
space-dividing wall 120 adjacent to the bottom surface 1104
of the light source body 110. Because the brightness uni-
formity of the light emitted from the surface light source
device 100 depends on the uniformity of the pressure
distribution of the discharge gas 114 in the discharge spaces
117, it is important where the true-hole 126 is disposed on
the space-dividing wall 120. For example, when the thru-
hole 126 formed at the space-dividing wall 120 is over-
lapped with the discharge voltage applying parts 130, the
discharge gas 114 may be not uniformly distributed in the
discharge spaces 117 due to the deterioration of the electrical
property of the discharge gas 114 adjacent to the thru-hole
126.

[0072] Particularly, the discharge gas 114 may have dif-
ferent plasma density between the discharge spaces 117
adjacent to the thru-hole 126, and thus the discharge gas 114
may move between the discharge spaces 117. As a result, the
brightness at the discharge space having an amount of
discharge gas more than a predetermined amount of dis-
charge gas increases, and the brightness at a discharge space
having an amount of discharge gas less than the predeter-
mined amount of discharge gas decreases.

[0073] Thus, in order to improve the brightness uniformity
between the discharge spaces 117, the thru-hole 126 is
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formed at a position of the space-dividing wall 120 not
overlapped with the discharge voltage applying parts 130.
For example, the thru-hole 126 is formed at a middle portion
of the first and second ends 122 and 124 of the space-
dividing wall 120. Thus, the surface light source device 100
improves the distribution uniformity of the discharge gas
114 in the discharge space 117 as well as the brightness
uniformity of the light emitted from the surface light source
device 100 by controlling the position of the true-hole 126
at the space-dividing wall 120.

[0074] FIG. 5 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 6 is an enlarged view
showing a portion “C” of FIG. 5. In FIGS. 5 and 6, the
same reference numerals denote the same elements in FIG.
3, and thus the detailed descriptions of the same elements
will be omitted.

[0075] Referring to FIGS. 2, 5 and 6, a space-dividing
wall 120 includes at least one thru-hole 1264 formed at a
portion contacting with a first or second sidewall 1105 or
110c of a light source body 110. For example, the thru-hole
1264 is formed at a first end 122 of the space-dividing wall
120 making contact with the first sidewall 1105 of the light
source body 110 or a second end 124 of the space-dividing
wall 120 making contact with the second sidewall 110c¢ of
the light source body 110. FIG. § shows the thru-hole 1264
formed at the first end 122 of the space-dividing wall 120
making contact with the first sidewall 1105 of the light
source body 110.

[0076] Because the thru-hole 1264 is formed at the end
122 or 124 of the space-dividing wall 120 making contact
with the first or second sidewall 1105 or 110¢ where each of
discharge voltage applying parts 130 is disposed, a discharge
gas 114 may be not uniformly distributed in discharge spaces
117 due to the overlapping of the discharge voltage applying
parts 130 and the true-hole 1264 and the movement of the
discharge gas 114 between the discharge spaces 117 at the
overlapped portion. In order to uniformly distribute the
discharge gas 114 in the discharge spaces 117 and prevent
the deterioration of the brightness uniformity of the light
even at the overlapped portion, a cut-away portion 130z is
formed at a certain portion of the discharge voltage applying
parts 130, wherein the discharge voltage applying parts 130
are overlapped with the true-hole 1264. Since the certain
portion overlapping with the true-hole 1264 is cut away
from the discharge voltage applying parts 130, the discharg-
ing is not occurred at the overlapped portion and the
discharge gas 114 is uniformly distributed in the discharge
spaces 117 without the movement of the discharge gas 114
due to the plasma density difference between the discharge
gas 114. The cut-away portion 130z has a small area enough
for maintaining the brightness uniformity of the light, while
preventing the discharging at the overlapped area, and has,
for example, a hemi-spherical shape.

[0077] FIG. 7 is a partially exploded perspective view
showing a surface light source device according to another
exemplary embodiment of the present invention. In FIG. 7,
the same reference numerals denote the same elements in
FIG. 3, and thus the detailed descriptions of the same
elements will be omitted.

[0078] Referring to FIGS. 2 and 7, a light source body
110 further includes a discharge gas port 118d formed
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through a bottom surface 110q, first and second sidewall
thru-holes 1184 and 1185 each formed at third and fourth
sidewalls 1104 and 110e and a sealing bar 118¢ inserted in
a thru-hole 126 and the first and second sidewall thru-holes
118z and 1185.

[0079] The discharge gas port 1184 decompresses the
inside of the light source body 110 before supplying a
discharge gas 114 into the light source body 110. The first
and second sidewall thru-holes 1182 and 118b are arranged
at the third and fourth sidewalls 110d and 110e such that the
first and second sidewall thru-holes 1182 and 1185 and the
thru-hole 126 (which is formed at a space-dividing wall 120)
are positioned in a straight line.

[0080] The scaling bar 118c¢ is inserted into the first and
second sidewall thru-holes 1184 and 1186 and the thru-hole
126 to seal the holes 1184, 1186 and 126, after the discharge
gas 114 is injected into discharge spaces 117 of the light
source body 110. The sealing bar 118¢ includes a transparent
material, and has a length equal to a distance between the
third and fourth sidewalls 1104 and 110e. Since the sealing
bar 118¢ prevents the movement of the discharge gas 114
between adjacent discharge spaces 117 through the holes
after supplying the discharge gas 114 into the discharge
spaces 117, the uniformity of the pressure distribution of the
discharge gas 114 in the discharge spaces 117 is further
improved. Thus, the light source body 110 further improves
the brightness uniformity of the light emitted from the
discharge spaces 117.

[0081] FIG. 8 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 9 is a cross-sectional
view taken along the line D-D' of FIG. 8. In FIGS. 8 and
9, the same reference numerals denote the same elements in
FIG. 1, and thus the detailed descriptions of the same
elements will be omitted.

[0082] Referring to FIGS. 8 and 9, each of discharge
voltage applying parts 130 includes a first conductive mem-
ber 132 and a second conductive member 133. The first
conductive member 132 is disposed over a first sidewall
1105 or a second sidewall 110c opposite to the first sidewall
1105 of a light source body 110. The second conductive
member 133 is extended from the first conductive member
132 toward an outer surface of a bottom surface 110a of the
light source body 110 in a predetermined width W1. Thus,
the second conductive member 133 is disposed on the outer
surface of the bottom surface 110a. Particularly, the second
conductive member 133 is extended from a first corner 110g
where the first sidewall 10b meets the bottom surface 110a
or from a second corner 110/ where the second sidewall
110c meets the bottom surface 110z, toward the outer
surface of the bottom surface 110a, in the predetermined
width W1. Since each of the discharge voltage applying
parts 130 is disposed on the light source body 110 to
surround the first or second sidewall 1105 or 110¢ and the
bottom surface 110a, the light source body 110 exits a light
through a light exit surface 110f thereof without a loss of the
light at the light exit surface 119f.

[0083] FIG. 10 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 11 is a cross-sectional
view taken along the line E-E' of FIG. 10. In FIGS. 10 and
11, the same reference numerals denote the same elements
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[0084] Referring to FIGS. 10 and 11, each of discharge
voltage applying parts 130 includes a first conductive mem-
ber 132, a second conductive member 133 and a third
conductive member 134. The first and second conductive
members 132 and 133 are formed as shown in FIGS. 8 and
9. The third conductive member 134 is extended from both
ends of the first conductive member 132 or both ends of the
second conductive member 133, toward a third sidewall
110d and a fourth sidewall 110e opposite to the third
sidewall 110d. Also, the third conductive member 134 may
be extended from both ends of the first and second conduc-
tive members 132 and 133, toward the third and fourth
sidewalls 1104 and 110e. Since the discharge voltage apply-
ing parts 130 includes the first to third conductive members
132,133 and 134, the area of the discharge voltage applying
parts 130 is enlarged, thereby improving brightness of the
light exited through a light exit surface 110f.

[0085] FIG. 12 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. In FIG. 12, the same refer-
ence numerals denote the same elements in FIGS. 8 and 9,
and thus the detailed descriptions of the same elements will
be omitted.

[0086] Referring to FIG. 12, each of discharge voltage
applying parts 130 includes a first conductive member 132,
a second conductive member 133 and a third conductive
member 134. The first and second conductive members 132
and 133 are formed as shown in FIGS. 8 and 9. The third
conductive member 134 is extended from the first conduc-
tive member 132 toward a light exit surface 110f of a light
source body 110. Particularly, the third conductive member
134 is extended from a third corner 110; where the first
sidewall 110b meets the light exit surface 110f or from a
fourth corner 110j where the second sidewall 110c meets the
light exit surface 110f, toward the light exit surface 1107, in
a predetermined width W2. In order to prevent reduction of
an amount of a light exited through the light exit surface 110f
while increasing the entire area of the light exit surface 110f,
the extended width W2 of the third conductive member 134
is determined to be narrower than the extended width W1 of
the second conductive member 133.

[0087] Since the discharge voltage applying parts 130
includes the third conductive member 134 integrally formed
with the first conductive member 132 and disposed on the
light exit surface 110f, a surface area of the discharge voltage
applying part 130 is enlarged. Also, the extended width W2
of the third conductive member 134 is narrower than the
extended width W1 of the second conductive member 133,
and thus the amount of the light exited through the light exit
surface 110f is not reduced.

[0088] FIG. 13 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. In FIG. 13, the same refer-
ence numerals denote the same ¢lements in FIG. 12, and
thus the detailed descriptions of the same elements will be
omitted.

[0089] Referring to FIG. 13, each of discharge voltage
applying parts 130 includes a first conductive member 132,
a second conductive member 133, a third conductive mem-
ber 134 and a fourth conductive member 135. The first,
second and third conductive members 132, 133 and 134 are
formed as shown in FIG. 12. The fourth conductive member
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135 is integrally formed with the first, second and third
conductive members 132, 133 and 134, and extended from
both ends of the first conductive member 132 or both ends
of the second conductive member 133, toward a third
sidewall 1104 and a fourth sidewall hoe opposite to the third
sidewall 1104d. Also, the fourth conductive member 135 may
be extended from both ends of the first and second conduc-
tive members 132 and 133, toward the third and fourth
sidewalls 1104 and 110e. FIG. 13 shows the fourth conduc-
tive member 135 extended from both ends of the first
conductive member 132 toward the third and fourth side-
walls hod and 110e. Thus, the discharge voltage applying
parts 130 have a further enlarged area and the brightness of
a surface light source device 100 is further improved.

[0090] FIG. 14 is perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 15 is a cross-sectional
view taken along the ling F-F' of FIG. 14. In FIGS. 14 and
15, the same reference numerals denote the same elements
in FIGS. 1 and 2, and thus the detailed descriptions of the
same elements will be omitted.

[0091] When a space-dividing wall 120 and first to fourth
sidewalls 110b-110e are formed with different materials
from that of a bottom surface 110z, a deformation or twist
may be occurred between the space-dividing wall 120 and
first to fourth sidewalls 1105-110¢, and the bottom surface
110a during a firing process due to the their thermal expan-
sion coefficient difference.

[0092] In order to prevent the deformation or twist, as
shown in FIGS. 14 and 15, the bottom surface 110a may
have a thickness thicker than that of a light exit surface 110f.
For example, when the light exit surface 110fhas a thickness
of about 1 mm, the bottom surface 110a has a thickness of
about 3 mm. Thus, the light source body 110 prevents the
deformation or twist of the bottom surface 110z, first to
fourth sidewalls 1106, 110c, 110d and 110e¢ and space-
dividing wall 120 during the firing process.

[0093] However, when the thickness of the bottom surface
110a is thicker than the thickness of the light exit surface
110f, the discharge voltage applying parts 130 may have
decreased capacitance and require increased driving voltage,
resulting in increasing of power consumption of the surface
light source device 100. Thus, a portion of the bottom
surface 110a, which corresponds to the discharge voltage
applying parts 130, has a thickness substantially equal to that
of the light exit surface 110f. Particularly, a portion of the
bottom surface 110a, which makes contact with the dis-
charge voltage applying parts 130, has a first thickness t1
substantially equal to that of the light exit surface 110f, and
a remaining portion of the bottom surface 110a, which does
not make contact with the discharge voltage applying parts
130, has a second thickness t2 greater than the first thickness
t1. For example, when the first thickness t1 is about 1 mm,
the second thickness t2 is about 3 mm. Thus, the surface
light source device 100 decrease the driving voltage and
power consumption while preventing the deformation or
twist of the bottom surface 110a4.

[0094] FIG. 16 is a schematic view showing a surface
light source according to another exemplary embodiment of
the present invention. In FIG. 16, the same reference
numerals denote the same elements in FIGS. 2 and 7, and
thus the detailed descriptions of the same elements will be
omitted.
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[0095] Referring to FIG. 16, a space-dividing wall 120 is
disposed in a direction substantially perpendicular to first
and second sidewalls 1105 and 110c¢ in a light source body
110. The space-dividing wall 120 has a length L1 less than
a width W3 between the first and second sidewalls 1105 and
110c. A plurality of space-dividing walls is arranged in the
light source body 110 with alternately coupling the first and
second sidewalls 1105 and 110¢. Thus, when a discharge gas
114 is provided to via one of discharge gas ports 1184
formed through the light source body 110, the discharge gas
114 is distributed into discharge spaces 117, along a passage
formed between the space-dividing walls and the first and
second sidewalls 1105 and 110c. Accordingly, the discharge
gas 114 is uniformly provided into the discharge spaces 117
defined by the space-dividing walls, and the brightness
uniformity of the light is improved at the discharge spaces
117.

[0096] FIG. 17 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 18 is a cross-sectional
view taken along the line G-G' of FIG. 17. In FIGS. 17 and
18, the same reference numerals denote the same elements
in FIGS. 1 and 2, and thus the detailed descriptions of the
same elements will be omitted.

[0097] Referring to FIGS. 17 and 18, cach of a pair of
discharge voltage parts 130 includes a first discharge voltage
applying part 136 coupled to one end of a light source body
110 and a second discharge voltage applying part 137
disposed between the light source body 110 and the first
discharge voltage applying part 136. The first discharge
voltage applying part 136, for example, is coupled to the
light source body 110 to cap one end of the light source body
110. The second discharge voltage applying part 137 is
melted between the light source body 110 and the first
discharge voltage applying part 136 so as to fix the first
discharge voltage applying part 136 to the light source body
110. Thus, the second discharge voltage applying part 137
prevents the separation of the first discharge voltage apply-
ing part 136 and the light source body 110 and electrically
connects the first discharge voltage applying part 136 and
the light source body 110.

[0098] The first discharge voltage applying part 136 has,
for example, a thickness from about 0.5 to about 1.0 mm,
and the second discharge voltage applying part 137 has a
thickness less than that of the first discharge voltage apply-
ing part 136. The first discharge voltage applying part 136
prevents the deviation of the second discharge voltage
applying part 137 from the light source body 110 due to a
corona discharge. The first discharge voltage applying part
136 includes, for example, a lead, copper, zinc, silver or tin,
indium tin oxide or indium zinc oxide, and the second
discharge voltage applying part 137 includes, for example,
a conductive paste which connects the first discharge voltage
applying part 136 and the light source body 110. The
conductive paste may include a metal particle such as Ni or
Au scattered on an adhesive material.

[0099] The light source body 110 further includes an
attaching portion 110k on the outer surface thereof, in which
the second discharge voltage applying part 137 is disposed.
Since the attaching portion 110k has, for example, a plurality
of protrusion portions, the surface roughness of the attaching
portion is greater than that of the remaining portions of the
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outer surface of the light source body 110. Further, the
surface area of the attaching portion 110% is greater than the
remaining portions of the outer surface of the light source
body 110.

[0100] FIG. 19 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 20 is an enlarged view
showing a portion “H” of FIG. 19. In FIGS. 19 and 20, the
same reference numerals denote the same elements in FIGS.
1 and 2, and thus the detailed descriptions of the same
elements will be omitted.

[0101] Referring to FIGS. 19 and 20, a light source body
110 includes at least one space-dividing portion 110 inte-
grally formed with a bottom surface 110, and prevents the
bend or deformation between the bottom surface 1104 and
the space-dividing portion 110m. The space-dividing portion
110m is disposed in a direction substantially perpendicular
to first and second sidewalls 1105 and 110c of the light
source body 110.

[0102] The space-dividing portion 110m includes an adhe-
sive 111 formed on an upper surface thereof, which faces a
light exit surface 110f of the light source body 110. The
adhesive 111 may be removed when the space-dividing
portion 110m and the upper surface are close enough to form
a discharge space. In case that the upper surface of the
space-dividing portion 110 does not directly make contact
with the light exit surface 110f due to a processing error, the
adhesive 111 seals a gap between the light exit surface 110f
and the space-dividing portions 110m, and prevents flow of
the discharge gas through the gap. The upper surface of the
space-dividing portion 110m may be rounded so as to reduce
an area that makes contact with the light exit surface 110f,
thereby preventing the light from being intercepted by the
space-dividing portion 110m and improving brightness of
the light exited through the light exit surface 110f. Thus, the
light source body prevents the bend or deformation of the
bottom surface 110¢ and the space-dividing portion 110m as
well as improves the brightness of the light exited through
the light exit surface 110f.

[0103] FIG. 21 is a perspective view showing a surface
light source device according to another exemplary embodi-
ment of the present invention. FIG. 22 is an enlarged view
showing a portion ‘T’ of FIG. 21. In FIGS. 21 and 22, the
same reference numerals denote the same elements in FIGS.
19 and 20, and thus the detailed descriptions of the same
elements will be omitted.

[0104] Referring to FIGS. 21 and 22, a light source body
110 includes at least one space-dividing portion 110m inte-
grally formed with a light exit surface 110f of a light source
body 110. The space-dividing portion 110m is disposed in a
direction substantially perpendicular to first and second
sidewalls 1105 and 110¢ of the light source body 110.

[0105] The space-dividing portion 110 includes an adhe-
sive 111a formed on a lower surface thereof, which faces a
bottom surface 110z of the light source body 110. The
adhesive 111 may be removed when the space-dividing
portion 110m and the lower surface are close enough to form
a discharge space. In case that the lower surface of the
space-dividing portion 110m does not directly make contact
with the bottom surface 110a due to a processing error, the
adhesive 111a seals a gap between the bottom surface 110a
and the space-dividing portion 110m and prevents flow of
the discharge gas through the gap.
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[0106] The lower surface of the space-dividing portions
110m may be rounded so as to reduce an area that makes
contact with the bottom surface 110a, thereby preventing the
light from being intercepted by the space-dividing portion
110m and improving brightness of the light exited through
the light exit surface 110f. Thus, the light source body 110
prevents the bend or deformation of the light source body
110 by employing the space-dividing portions 110m inte-
grally formed with the light exit surface 110f thereof.

[0107] FIG. 23 is an exploded perspective view showing
a surface light source device according to another exemplary
embodiment of the present invention. FIG. 24 is a cross-
sectional view taken along the line J-J' of FIG. 23. FIG. 25
is an enlarged view showing a portion “K” of FIG. 24.

[0108] Referring to FIGS. 23 to 25, a surface light source
device includes a first substrate 140, a second substrate 146,
a sealing member 150 and at least one discharge voltage
applying part 155. The first substrate 140 includes a first
transparent substrate 141, at least one space-dividing wall
142, a light reflection layer 143 and a first fluorescent layer
144.

[0109] The first transparent substrate 141 includes, for
example, a glass substrate of high light transmittance, and is
flat and substantially rectangular. The first transparent sub-
strate 141 includes a first light exiting area 141a and a first
sealing arca 141b. The first sealing area 141b is disposed at
the edges of the first transparent substrate 141 such that the
first sealing area 141b surrounds the first light exiting area
141a. A discharge gas port 141c is formed at the first light
exiting area 141a through the first transparent substrate 141
such that the discharge gas port 141¢ is not overlapped with
the space-dividing wall 142.

[0110] The space-dividing wall 142 is formed on the first
light exiting area 141a and divides the first light exiting area
141¢ into at least two discharge spaces. For example, the
space-dividing wall 142 is extended in a first direction D1
and arranged in a second direction D2, which is spaced apart
from each other, as shown in FIG. 23. The space-dividing
wall 142 supplies the discharge gas inputted through the
discharge gas port 141c into the first substrate 140 through
a thru-hole 1424 formed through the space-dividing wall
142. Alternatively, when a plurality of space-dividing walls
is alternately arranged at the first light exiting area 141a and
forms a zigzag passage in the discharge spaces, the discharge
gas is supplied into the discharge spaces through the pas-
sage. The space-dividing wall 142 includes a mortar material
or a transparent material hardened through a firing process.

[0111] The light reflection layer 143 may be formed on the
space-dividing wall 142 and the first light exiting area 1414
or on the space-dividing wall 142, the first light exiting area
141¢ and the first sealing area 141b. The light reflection
layer 143, for example, includes Al,O5 or TiOs.

[0112] The first fluorescent layer 144 is formed on the
light reflection layer 143. As shown in FIG. 24, the first
fluorescent layer 144 is disposed on the first sealing area
1415, the first light exit area 141a and the space-dividing
wall 142, on which the light reflection layer 143 is disposed.
The first fluorescent layer 144 includes three fluorescent
materials, for example, a red fluorescent material, a green
fluorescent material and a blue fluorescent material. The red,
green and blue fluorescent materials change an invisible ray
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into a visible ray having a red wavelength, a visible ray
having a green wavelength and a visible ray having a blue
wavelength, respectively. The red, green and blue visible
rays have an amount of light substantially equal to each
other. The first fluorescent layer 144 receives the invisible
ray of the discharge gas and changes the received invisible
ray into a white light.

[0113] The second substrate 146 includes a second trans-
parent substrate 147 and a second fluorescent layer 148. The
second transparent substrate 147 is flat and substantially
rectangular, and includes a second light exiting arca 1474
and a second sealing area 147b. The second sealing area
147b is disposed at the edges of the second transparent
substrate 147 such that the second sealing area 147b sur-
rounds the second light exiting area 1474, and faces the first
sealing area 141b. The second transparent substrate 147, for
example, is a glass substrate having a high light transmit-
tance.

[0114] The second fluorescent layer 148 is disposed at the
second light exiting area 147a of the second transparent
substrate 147. Alternatively, the second fluorescent layer, as
shown in FIG. 24, may be disposed at the second light
exiting area 147a of the second transparent substrate 147
except the areas on which the second transparent subsirate
147 faces the space-dividing wall 142 of the first substrate
140. The second fluorescent layer 148 has the same con-
figuration as that of the first fluorescent layer 144 described
above.

[0115] The first and second substrates 140 and 146 are
connected by the sealing member 150 disposed between
them. The sealing member 150 includes a body 151 and a
sealant 153. The body 151 has a rectangular-shaped frame
and is disposed on the first sealing area 141b of the first
transparent substrate 141 and on the second sealing arca
147b of the second transparent substrate 147. The body 151
includes a material equal to those of the first and second
substrates 140 and 146 and prevents leakage of the discharge
gas injected into between the first and second substrates 140
and 146. The sealant 153 is formed on both ends of the body
151, where the first and second sealing area 1415 and 147b
face each other. Further, the sealant may be formed on the
areas of the second transparent substrate 147 facing the
space-dividing wall 142. Thus, the first and second sub-
strates 140 and 146 are coupled to each other by the sealing
member 150 disposed on the first and second sealing areas
141b and 147b of the first and second substrates 140 and
146, and on the second transparent substrate 147 facing the
space-dividing wall 142, through a firing process.

[0116] The discharge gas is supplied to between the first
and second substrates 140 and 146 through the discharge gas
port 141c¢ formed at the first transparent substrate 141 of the
first substrate 140. The discharge gas is uniformly supplied
to the discharge spaces through the thru-hole 1424 formed at
the space-dividing wall 142. The discharge gas is injected
into the discharge spaces after the pressure of the discharge
spaces between the first and second substrates 140 and 146
is decompressed.

[0117] A pair of discharge voltage applying parts 155 is
outwardly disposed on the first and second substrates 140
and 146 so as to cause the discharging in the discharge
spaces. The discharge voltage applying parts 155 are
arranged in the direction D2 substantially perpendicular to a
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longitudinal direction of the space-dividing wall 142. The
discharge voltage applying parts 155, for example, include
a band shape to outwardly surround the first and second
substrates 140 and 146. The discharge voltage applying parts
155, for example, are attached on the outer surfaces of the
first and second substrates 140 and 146 with a conductive
adhesive. The discharge voltage applying parts 155 include,
for example, lead, copper, zinc, silver, tin, indium tin oxide
or indium zinc oxide.

[0118] FIGS. 26 and 27 show a light source body accord-
ing to another exemplary embodiment of the present inven-
tion. In FIGS. 26 and 27, the same reference numerals
denote the same elements in FIGS. 23 to 25, and thus the
detailed descriptions of the same elements will be omitted.
Referring to FIGS. 26 and 27, a surface light source device
100 includes a light source body 110 having first and second
substrates 140 and 146 and a pair of discharge voltage
applying parts 130 disposed on the outer surface of the light
source body 110. The first substrate 140 has a rectangular
plate shape, and is connected with the second substrate 146.
The first or second substrate 140 or 146 includes, for
example, a glass substrate.

[0119] The second substrate 146 has at least two protru-
sions 149 arranged with spaces and in parallel to each other.
The protrusions 149 extend in a longitudinal direction D1 of
the second substrate 146, and have a predetermined height
with respect to a bottom of the second substrate 146. The
edges of first and second substrates 140 and 146 are con-
nected to each other with an adhesive 121. For example, the
adhesive 121 is placed and fired at the edges between the
first and second substrates 140 and 146. At the same time,
the protrusions 149 are closely adhered to each other by the
press differences between the first and second substrates 140
and 146. The adhesive 121 includes, for example, a melted
lead-glass. Since the first and second substrates 140 and 146
are connected at their edges, inner surfaces of the protru-
sions 149 face an inner surface of the first substrate 140 and
the spaces between the first and second substrates 140 and
146 are divided into at least two discharge spaces 117 by the
at least two protrusions 149.

[0120] The second substrate 146 may be manufactured
with a forming. For example, the forming includes heating
a glass substrate having a rectangular shape and reducing the
hardness of the glass substrate; and molding the grass
substrate in a desired shape to form the second substrate 146.
The protrusions 149 of the second substrate 146 includes, for
example, a trapezoid shape, an arched shape, a hemisphere
shaped or a rectangular shape.

[0121] The pair of the discharge voltage applying parts
130 is arranged in an opposite direction D2 to the longitu-
dinal direction of the second substrate 146, and includes a
metal, for example, Cu, Ni, Al tape or Ag paste. Because the
second substrate 146 has the protrusions 149, the discharge
voltage applying parts 130 has a shape similar to the shape
of the protrusions 149.

[0122] A discharge gas for example, mercury (Hg), an
argon gas, a neon gas, a xenon gas or a krypton gas in
individual or in combination is inserted in the discharge
spaces 117 formed between the first and second substrates
140 and 146. The discharge spaces 117 may further include
first and second thru-holes 131 and 139 to uniformly supply
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the discharge gas into to the discharge spaces 117 until the
discharge gas has a uniformed pressure distribution in the
discharge spaces 117.

[0123] Further, the light source body 110 may further
include a reflection layer 143 disposed on the inner surface
of the first substrate 140, a first fluorescent layer 144
disposed on the reflection layer 143, and a second fluores-
cent layer 148 disposed on an inner surface of the second
substrate 146. The reflection layer 143 reflects the light
incident to the first substrate 140 to the second substrate 146,
and the first and second fluorescent layers 144 and 148
changes an invisible ray such as a ultra violate into a visible
ray.

[0124] FIG. 28 is a flow chart illustrating a method of
manufacturing a surface light source device according to
another exemplary embodiment of the present invention.
FIG. 29 is a perspective view showing a first light source
body and a second light source body illustrated in the flow
chart. FIG. 30 is a schematic view showing a flowable paste
coated on the second light source body illustrated in the flow
chart. FIG. 31 is a perspective view showing a discharge
voltage applying part with the first and second light source
bodies illustrated in the flow chart.

[0125] Referring to FIGS. 28 and 29, a light source body
is first formed to include first and second light source bodies
(5100). The first light source body is formed to have a light
exit surface 110f and to be flat. A first fluorescent layer is
formed on the light exit surface 110f. The second light
source body is formed to include a receiving space having a
bottom surface 1104 and first to fourth sidewalls 1106, 110c,
110d and 110e integrally formed with the bottom surface
110a. For example, the bottom surface 110a of a flat and
substantially rectangular shape is formed, and the four
sidewalls 1105-110¢ are formed from the four edges of the
bottom surface 110a such that the first and second sidewalls
11056 and 110c face each other and the third and fourth
sidewalls 1104 and 110e face each other. Alternatively, the
bottom surface 110¢ of the second light source body may be
assembled to the first to fourth sidewalls 110b-110e¢ after the
bottom surface 110z and the first to fourth sidewalls 110b-
110e are separately formed.

[0126] At least one space-dividing wall 120 is formed on
the bottom surface 110z of the second light source body
(S200). Particularly, a flowable paste 129, for example,
mortar or a transparent material, is coated on the bottom
surface 110a of the second light source body from the first
or second sidewall 110b or 110c to the second or first
sidewall 110c or 1105 such that the longitudinal direction of
the space-dividing wall 120 is substantially perpendicular to
the first and second sidewalls 1105 and 110c (S210). The
flowable paste 129 is coated on the bottom surface 110z to
have a predetermined space with adjacent coated paste. The
flowable paste 129 is partially removed to form a thru-hole
or a zigzag-shaped passage, and is hardened through a firing
process (S220). A light reflection layer is formed on the
second light source body on which the space-dividing wall
120 is formed. Further, a second fluorescent layer may be
further formed on the light reflection layer.

[0127] A sealing member is disposed on the sidewalls
1105-110¢ and space-dividing wall 120 of the second light
source body and the first light source body corresponding to
the sidewalls 110b-110¢ and the space-dividing wall to
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assemble the first and second light source bodies, thereby
forming the light source body 110 (S300). The first and
second light source bodies are assembled such that the first
and second fluorescent layers face each other.

[0128] After the assembling, a pair of discharge voltage
applying parts 130 is formed on an outer surface of the light
source body 110 (S400). The discharge voltage applying
parts 130 are formed in a direction substantially perpendicu-
lar to a longitudinal direction of the space-dividing wall 120.
For example, cach of the discharge voltage applying parts
130 includes a metal tape so as to apply a discharge voltage
to the discharge space.

[0129] The discharge voliage applying parts 130 may be
formed to partially surround the third sidewall 1104, light
exit surface 110f, fourth sidewall 110e and bottom surface
110a, or may be formed to partially surround the first
sidewall 110b, bottom surface 1104 and second sidewall
110c. By disposing the space-dividing wall 120 in the light
source body 110 and disposing the discharge voltage apply-
ing part 130 on the surface of the light source body 110, the
light source body 110 lowers the driving voltage and power
consumption, and prevents the deformation or twist of the
bottom surface 110a.

[0130] FIG. 32 is a perspective view showing a light
source body according to another exemplary embodiment of
the present invention. In FIG. 32, the same reference
numerals denote the same elements in FIGS. 28 to 31, and
thus the detailed descriptions of the same elements will be
omitted.

[0131] After assembling a light source body 110, an
attaching portion 110% is formed on positions where dis-
charge voltage applying parts 130 are formed. The attaching
portion 110% is formed in a direction substantially perpen-
dicular to a longitudinal direction of a space-dividing wall
110. A surface roughness of the light source body 110
increases and a surface area of the light source body 110 also
increases due to the forming of the attaching portion 110k

[0132] The attaching portion 110k may be formed by a
spray method that sprays sand particles on the outer surface
of the light source body 110, or a dipping method that dips
the light source body 110 into a chemical for corroding the
light source body 110, for example, hydrogen fluoride,
hydrofluoric acid or the like. Since the light source body 110
of FIG. 32 includes the attaching portion 110k formed
between the outer surface of the light source body 110 and
the discharge voltage applying parts 130, the discharge
voltage applying parts 130 are prevented from deviating
from the light source body 110.

[0133] FIGS. 33 to 35 are schematic views illustrating a
method of forming a discharge voltage applying part accord-
ing to another exemplary embodiment of the present inven-
tion. In FIGS. 33 to 35, the same reference numerals denote
the same elements in FIG. 32, and thus the detailed descrip-
tions of the same elements will be omitted.

[0134] Referring to FIG. 33, a light source body 110 is
dipped into a melted metal 170, for example, copper, zinc,
silver, tin, indium tin oxide, indium zin¢ oxide and so on, in
a furnace 180. The melted metal 170 has a melting point
lower than that of the light source body 110. The melted
metal 170 is adhered on an attaching portion 110k of the
light source body 110, thereby forming the discharge voltage
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applying parts 130 on the outer surface of the light source
body 110. The discharge voltage applying parts 130 may
have various shapes depending on an inclination between a
surface of the melted metal 170 in the furnace 180 and the
light source body 110. Also, an amount of the light exited
through a light exit surface 110f may be varied according to
a shape of the discharge voltage applying parts 130. For
example, as shown in FIG. 33, the light source body 110 is
dipped into the melted metal 170 in a direction substantially
perpendicular to the surface of the melted metal 170. Thus,
a portion of the light exit surface 110f, a portion of the
bottom surface 1104 and sidewalls 1105, 110c, 1104 and hoe
are dipped into the melted metal 170, the discharge voltage
applying parts 130 are formed on the light source body 110.

[0135] Alternatively, as shown in FIG. 34, the light source
body 110 is dipped into the melted metal 170 in an inclined
direction, with respect to the surface of the melted metal
170, such that the light exit surface 110f is not dipped into
the melted metal 170. Thus, an area of the light exit surface
110f is increased, and an amount of the light exited through
the light exit surface 110fis increased. Further, as shown in
FIG. 335, the light source body 110 is dipped into the melted
metal 170 in an inclined direction, with respect to the surface
of the melted metal 170, such that the light exit surface 110f
of the light source body 110 is also partially dipped into the
melted metal 170. Thus, the areas of the discharge voltage
applying parts 130 formed on the light source body 110 are
increased. That is, the light source body 110 prevents
reduction of the light exited through the light exit surface
110f. Since the discharge voltage applying parts 130 are
formed using the melted metal 170, a process time for
forming the discharge voltage applying part 130 on the light
source body 110 is reduced.

[0136] FIG. 36 is a perspective view showing a sealing
bar coupled to a light source body according to another
exemplary embodiment of the present invention. FIGS. 37A
to 37C are schematic views illustrating a method of forming
a surface light source device according to another exemplary
embodiment of the present invention. In FIGS. 36 and 37,
the same reference numerals denote the same elements in
FIGS. 28 to 31, and thus the detailed descriptions of the
same elements will be omitted.

[0137] Referring to FIGS. 36 to 37C, a light source body
110 includes third and fourth sidewalls 1104 and 110e
through which first and second sidewall thru-holes 118a and
118b are formed, respectively. The first and second sidewall
thru-holes 118a and 118b face each other. A sealing bar 118¢
is inserted into the first and second sidewall thru-holes 118a
and 118b through a receiving space between the third and
fourth sidewalls 1104 and 10e. FIG. 36 shows the sealing
bar 118¢ making contact with a bottom surface 110a.

[0138] Referring to FIG. 37A, after inserting the sealing
bar 118¢ into the first and second sidewall thru-holes 1184
and 118b, a flowable paste 129 having a band shape is coated
on the sealing bar 118¢ and the bottom surface 110a from the
first sidewall 1105 toward the second sidewall 110c, to have
a predetermined space with adjacent coated pastes. As a
result, a plurality of space-dividing wall 120 is formed on
the bottom surface 1104, and is hardened through a firing
process. When the sealing bar 118¢ is removed from the light
source body 110 after the space-dividing wall 120 is hard-
ened, a hole 126 is formed through the space-dividing wall
120.
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[0139] Referring to FIG. 37B, a light reflection material
1294 is sprayed on the bottom surface 110a and the space-
dividing wall 120 so as to form a light reflection layer on the
bottom surface 110a and the space-dividing wall 120. The
light reflection material 129a comprises Al,O; or TiO,.

[0140] Referring to FIG. 37c, a fluorescent material 1295
having a red fluorescent material, a green fluorescent mate-
rial and a blue fluorescent material is sprayed on the light
reflection layer to form a fluorescent layer on the light
reflection layer. A discharge gas is injected into the light
source body 110 through a discharge gas port 118¢ (See
FIG. 7). The discharge gas may uniformly be provided to
each of the discharge spaces through the thru-hole 126
formed at the space-dividing wall 120.

[0141] The sealing bar 118c¢ is re-inserted into the first and
second sidewall thru-holes 1184 and 118b at the third and
fourth sidewalls 1104 and 110e and the thru-hole 126 at the
space-dividing wall 120, and the sealing bar 118¢ is hard-
ened, through a firing process or with an adhesive, to be
coupled to the space-dividing wall 120 and the thru-hole
126. A pair of discharge gas applying parts 130 is formed on
the outer surface of the light source body 110. Since the
thru-hole 126 is simultancously formed with the space-
dividing wall 120 that divides the space of the light source
body 110 into a plurality of discharge spaces, and the
thru-hole 126 is sealed after the discharge gas is supplied to
each discharge spaces through the thru-hole 126, the pres-
sure of the discharge gas is uniformly maintained at each
discharge spaces.

[0142] FIGS. 38 and 39 are schematic views illustrating
a method of forming a surface light source device according
to another exemplary embodiment of the present invention.
In FIGS. 38 and 39, the same reference numerals denote the
same elements in FIGS. 33 to 35, and thus the detailed
descriptions of the same elements will be omitted.

[0143] Referring to FIGS. 38 and 39, a light source body
110 is dipped into a first melted metal having a first melting
point and a first hardness, so that a pair of second discharge
voltage applying parts 137 is formed at both ends of the light
source body 110. A second metal having a second melting
point and a second hardness higher than the first melting
point and first hardness is coupled to both ends of the light
source body 110 to form a pair of first discharge voltage
applying parts 136. The first discharge voltage applying
parts 136 include a cap shape to surround the second
discharge voltage applying parts 137. The first and second
discharge voltage applying parts 136 and 137 are melted at
a high temperature and cooled. During the melting and
cooling, the second discharge gas applying parts 137 are
melted and fixed between the first discharge gas applying
parts 136 and the light source body 110.

[0144] FIGS. 40A to 40G are schematic views illustrating
a method of manufacturing a surface light source device
according to another exemplary embodiment of the present
invention. FIG. 40A is a schematic view showing a first
transparent substrate and a plurality of space-dividing walls
disposed on the first transparent substrate.

[0145] Referring to FIG. 40A, a first transparent substrate
141 is formed to include a light exiting area 141a and a
sealing area 141b. The first transparent substrate 141 has a
flat and substantially rectangular shape, and the sealing area
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1415 has a frame shape formed along the edges of the light
exiting area 141a. On the light exiting area 141a of the first
transparent substrate 141, a plurality of space-dividing walls
142 is formed in parallel to provide a plurality of discharge
spaces on the light exiting area 141a. The space-dividing
walls 142 each include, for example, a mortar material or a
transparent material, and have an identical length to each
other. The space-dividing walls 142 may be alternately
arranged on the light exiting area 141a such that their ends
are arranged in a zigzag shape on the light exiting arca 141a.
Instead of forming the zigzag shape, the space-dividing
walls 142 may have thru-holes for uniformly distributing
discharge gas in the discharge spaces.

[0146] FIG. 40B is a schematic view showing a light
reflection layer on a first transparent substrate. Referring to
FIG. 40B, a light reflection material is coated on the first
transparent substrate 141 and the space-dividing walls 142
through a spraying process. For example, the light reflection
material includes Al,O; or TiO,. The light reflection layer
143 reflects the light to be supplied to the first transparent
substrate 141 to a second transparent substrate 147.

[0147] FIG. 40C is a schematic view showing a first
fluorescent layer on the light reflection layer shown in FIG.
40B. Referring to FIG. 40C, a fluorescent material is coated
on the light reflection layer 143 through a spraying process
to form a first fluorescent layer 144. For example, the first
fluorescent layer 144 comprises a red fluorescent material, a
green fluorescent material and a blue fluorescent material
having an equal content to each other. The formed first
transparent substrate 141, space dividing walls 142, light
reflection layer 143 and first fluorescent layer 144 consti-
tutes a first substrate 140.

[0148] FIG. 40D is a schematic view showing a sealing
member on the first substrate shown in FIG. 40C. Referring
to FIG. 40D, a sealing member 150 is disposed on the arca
of the first fluorescent layer 144 corresponding to the sealing
arca 141b of the first transparent substrate 141. The sealing
member 150 is formed to have a rectangular-shaped frame
and a substantially identical surface area to that of the
sealing area 141b. The sealing member 150 includes a body
151 having a material equal to or different from that of the
first transparent substrate 141. A sealant 153 is formed on
both ends of the body 151, one end facing the first trans-
parent substrate 141 and the other end facing a second
transparent substrate 147 (See FIG. 40F). The sealant 153 is
also formed on the area of the first fluorescent layer 144
formed on the space-dividing walls 142.

[0149] FIG. 40E is schematic view showing a second
substrate including a second transparent substrate and a
second fluorescent layer. Referring to FIG. 40E, the second
transparent substrate 147 is formed to have substantially
identical shape to that of the first transparent substrate 141.
The second fluorescent layer 148 is formed on the second
transparent substrate 147. Alternatively, the second fluores-
cent layer 148 may be formed on the second transparent
substrate 147 except the area corresponding to the space-
dividing walls 142 of the first substrate 140, through a print
process. For example, the second fluorescent layer 148
comprises a red fluorescent material, a green fluorescent
material and a blue fluorescent material having an equal
content to each other. The second fluorescent layer 148 is
coated on a roller, and printed on the second transparent
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substrate 147 by means of the roller, except the areas
corresponding to the space-dividing walls 142.

[0150] FIG. 40F is a schematic view showing a light
source body in which the first and second substrates are
assembled. Referring to FIG. 40F, a discharge gas port 141¢
is formed through the first transparent substrate 141, the
light reflection layer 143 and the first fluorescent layer 144.
A discharge gas supply pipe 141d is combined with the
discharge gas port 141c. The discharge gas supply pipe 141d
includes, for example, a opened end and a tube-shaped
closed end. The opened end is combined with the discharge
gas port 141c. Alternatively, the discharge gas supply pipe
141d may be simultaneously formed with the first transpar-
ent substrate 141. The discharge gas supply pipe 141d has a
discharge gas impregnated portion 141¢ impregnated with a
discharge gas, for example, mercury, argon, xenon, krypton
and so on. For example, when the discharge gas impregnated
portion 141e is heated by a high frequency, the discharge gas
is discharged from the discharge gas impregnated portion
141e. The discharge gas from the discharge gas impregnated
portion 141e is uniformly provided to each of the discharge
spaces through the discharge gas port 141c. Also, the dis-
charge gas impregnated portion 141e may operate as a gas
getter that collects impurities, for example, oxygen, hydro-
gen or the like, in the discharge spaces.

[0151] FIG. 40G is a schematic view showing a surface
light source device in which a pair of discharge voltage
applying parts is coupled to the light source body. Referring
to FIG. 40G, after the discharge gas is injected into the
discharge spaces, the discharge gas supply pipe 141d is
separated from the discharge gas port 141c and the discharge
gas port 141c is partially melted to be sealed.

[0152] The pair of discharge voltage applying parts 155 is
formed on the light source body having the first substrate
140, the second substrate 146 and the sealing member 150.
Particularly, the discharge voltage applying parts 155 are
outwardly disposed on the first and second substrates 140
and 146 so as to cause discharging in the discharge spaces,
thereby generating a visible ray. The discharge voltage
applying parts 155 are arranged in a direction substantially
perpendicular to a longitudinal direction of the space-divid-
ing walls 142. For example, the discharge voltage applying
parts 155 have a band shape to outwardly surround the light
source body. The discharge voltage applying parts 155 are
attached on the outer surfaces of the light source body with
a conductive adhesive. The discharge voltage applying parts
155 include, for example, lead, copper, zinc, silver, tin,
indium tin oxide or indium zinc oxide.

[0153] FIG. 41 is an exploded perspective view showing
a backlight assembly according to another exemplary
embodiment of the present invention. In FIG. 41, the same
reference numerals denote the same elements in FIGS. 1 to
2, and thus the detailed descriptions of the same elements
will be omitted.

[0154] Referring to FIG. 41, a backlight assembly 400
includes a surface light source device 100, a receiving
container 200 and an optical member 300. The receiving
container 200 includes a bottom surface 210, a sidewall 220,
a discharge voltage applying module 230 and an inverter
240. The bottom surface 210 of the receiving container 200
has a size suitable for receiving the surface light source
device 100 and a shape identical to that of the surface light
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source device 100. For example, the bottom surface 210 has
a flat and substantially rectangular shape identical to that of
the bottom surface 110z of the surface light source device
100. The sidewall 220 is vertically extended from the bottom
surface 210 of the receiving container 200 so as to prevent
deviation of the surface light source device 100 from the
receiving container 200.

[0155] The discharge voltage applying module 230
applies a discharge voltage to a pair of discharge voltage
applying parts 130 of the surface light source device 100.
The discharge voltage applying module 230 includes a first
discharge voltage applying module 232 and a second dis-
charge voltage applying module 234, each module 232 or
234 is formed on an area of the bottom surface 210 on which
each of the discharge voltage applying parts 130 is disposed
For example, the first discharge voltage applying module
232 includes a first conductive body 2324 having a shape
substantially identical to each of the discharge voltage
applying parts 130, and a first conductive clip 232b inte-
grally formed at both ends of the first conductive body 2324.
The second discharge voltage applying module 234 includes
a second conductive body 234a having a shape substantially
identical to each of the discharge voltage applying parts 130
and being opposite to the first conductive body 2324, and a
second conductive clip 234b integrally formed at both ends
of the second conductive body 234a. The discharge voltage
applying parts 130 formed on the surface light source device
100 are disposed on the first and second conductive bodies
232a and 234b and fixed to the first and second discharge
voltage applying modules 232 and 234 with the first and
second conductive clips 232b and 234b, respectively.

[0156] The inverter 240 applies the discharge voltage to
the first and second discharge voltage applying modules 232
and 234. The inverter 240 is electrically connected to the
first discharge voltage applying module 232 via a first power
supply line 242, and is electrically connected to the second
discharge voltage applying module 234 via a second power
supply line 244.

[0157] The backlight assembly 400 further includes the
optical member 300 disposed on the surface light source
device 100. The optical member 300 diffuses the light
emitted from the surface light source device 100 and further
improves the uniformity of the brightness distribution of the
light emitted from the surface light source device 100.
However, the backlight assembly 400 may be formed with-
out the optical member 300, because the surface light source
device 100 supplies the uniformity of the brightness distri-
bution of light by uniformly distributing the discharge gas
into the discharge spaces.

[0158] FIG. 42 is an exploded perspective view showing
an LCD apparatus according to a further exemplary embodi-
ment of the present invention. In FIG. 42, the same refer-
ence numerals denote the same elements in FIG. 41, and
thus the detailed descriptions of the same elements will be
omitted.

[0159] Referring to FIG. 42, an LCD apparatus 700
includes a backlight assembly 400, an LCD panel 500 and
a chassis 600. The LCD panel 500 receives the light emitted
from the surface light source device 100 and displays an
image using the receiving light. The LCD panel 500 includes
a TFT substrate 510, liquid crystal 520, a color filter
substrate 530 and a driving module 540. The TFT substrate



US 2005/0007019 A1l

510 includes a pixel electrode arranged in a matrix configu-
ration, a thin film transistor for applying a driving voltage to
the pixel electrode, a gate line and a data line. The color filter
substrate 530 includes a color filter facing the pixel electrode
formed on the TFT substrate 510 and a common electrode
formed on the color filter. The liquid crystal is interposed
between the TFT substrate 510 and the color filter substrate
330.

[0160] The LCD panel 500 is received into the receiving
container 200 of the backlight assembly 400, and the edges
of the LCD panel 500 are covered by the chassis 600. The
chassis 600 is coupled to the receiving container 200 of the
backlight assembly 400 in a hook-type manner. The chassis
600 prevents brittleness of the LCD panel 500 and deviation
of the LCD panel 500 from the backlight assembly 400.

[0161] According to exemplary embodiments of the
invention, a surface light source device includes at least one
space-dividing wall for uniformly distributing discharge gas
into discharge spaces and a pair of discharge voltage apply-
ing parts capable of causing discharging in the discharge
spaces with a lower driving voltage. Thus, the surface light
source device emits the light having the uniformity bright-
ness and lowers the power consumption. Therefore, an LCD
apparatus including the surface light source device improves
a display quality and lowers power consumption. Further,
since the LCD apparatus may be manufactured without
employing a separate optical member, the LCD apparatus
may have a reduced weight and size, and its manufacturing
cost may be decreased.

[0162] Although the exemplary embodiments of the
present invention have been described, it is understood that
the present invention should not be limited to these exem-
plary embodiments but various changes and modifications
can be made by one ordinary skilled in the art within the
spirit and scope of the present invention as hereinafter
claimed.

What is claimed is:
1. A surface light source device, comprising:

a light source body including:
a bottom plate;

a top plate which is disposed over the bottom plate to
form a flat receiving space between the bottom plate
and the top plate, the flat receiving space receiving
discharge gas; and

at least one space-dividing wall which is disposed on
the bottom plate and divides the flat receiving space
into at least two discharge spaces; and

at least one discharge voltage applying part which is
disposed on an outer surface of the light source body
and applies a discharge voltage to the light source body.
2. The surface light source device according to claim 1,
wherein the surface light source device includes a pair of the
discharge voltage applying parts disposed at two ends of the
outer surface of the light source body, the two ends facing
each other and being perpendicular to a longitudinal direc-
tion of the space-dividing wall, respectively.
3. The surface light source device according to claim 2,
wherein the discharge voltage applying parts each include a
band shaped metal closely adhered to the ends of the outer
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surface of the light source body or attached to the ends of the
outer surface of the light source body with a conductive
adhesive.

4. The surface light source device according to claim 3,
wherein the metal of the discharge voltage applying parts
includes lead, copper, zinc, silver, tin, indium tin oxide or
indium zinc oxide.

5. The surface light source device according to claim 1,
wherein the light source body further includes:

first to fourth sidewalls each perpendicular to the bottom
plate, the first and second sidewalls facing each other,
and the third and fourth sidewalls facing each other,

wherein the bottom plate, the first to fourth sidewalls and

the top plate defines the flat receiving space.

6. The surface light source device according to claim 1,
wherein the top plate includes a light exit surface disposed
over the flat receiving space.

7. The surface light source device according to claim 1,
further comprising:

at least two fluorescent layers to surround the discharge

spaces, respectively.

8. The surface light source device according to claim 5,
wherein the space-dividing wall is extended in a first direc-
tion in the flat receiving space and arranged in a second
direction in the flat receiving space, and

wherein the space-dividing wall includes a first end
coupled to the first sidewall, a second end coupled to
the second sidewall, a lower surface coupled to the
bottom plate and an upper surface coupled to the top
plate.

9. The surface light source device according to claim 1,
wherein the discharge gas includes a combination gas of
mercury with at least one of an argon gas, a neon gas, a
xenon gas and a krypton gas.

10. The surface light source device according to claim 1,
wherein the light source body further includes at least one
thru-hole at the space-dividing wall in which the discharge
gas is supplied.

11. The surface light source device according to claim 10,
wherein the thru-hole is disposed at a lower portion of the
space-dividing wall with a predetermined space from a
position of the discharge voltage applying part.

12. The surface light source device according to claim 5,
wherein the light source body further includes at least one
thru-hole at a portion of the space-dividing wall adjacent to
the bottom plate.

13. The surface light source device according to claim 5,
wherein the light source body further includes at least one
thru-hole at either end of the space-dividing wall, the end of
the space-dividing wall making contact with the first or
second sidewall parallel to a longitudinal direction of the
discharge voltage applying part.

14. The surface light source device according to claim 13,
wherein the discharge voltage applying part includes a
cut-away portion at a portion where the thru-hole is over-
lapped with the discharge voltage applying part.

15. The surface light source device according to claim 8,
wherein the light source body further includes first and
second sidewall thru-holes each formed at the third and
fourth sidewalls such that the first and second sidewall
thru-holes are arranged with the true-hole in a straight line.
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16. The surface light source device according to claim 15,
wherein the light source body further includes a sealing bar
inserted in the true-hole and the first and second sidewall
thru-holes.

17. The surface light source device according to claim 12,
wherein the light source body further includes a discharge
gas port formed through the bottom plate to decompress an
inside of the light source body before supplying the dis-
charge gas in the flat receiving space.

18. The surface light source device according to claim 5,
wherein the discharge voltage applying part includes a first
conductor member disposed over the first sidewall or the
second sidewall, and a second conductive member extended
from the first conductive member toward an outer surface of
the bottom plate in a first predetermined width, and

wherein the first and second sidewalls are perpendicular

to a longitudinal direction of the space-dividing wall.

19. The surface light source device according to claim 18,
wherein the discharge voltage applying part further includes
a third conductive member extended from both ends of the
first conductive member, both ends of the second conductive
member or both ends of the first and second conductive
members, toward the third sidewall and the fourth sidewall.

20. The surface light source device according to claim 18,
wherein the discharge voltage applying part further includes
a fourth conductive member extended from the first con-
ductive member toward the light exit surface, in a second
predetermined width, the second predetermined width being
narrower than the first predetermined width.

21. The surface light source device according to claim 20,
wherein the discharge voltage applying part further includes
a fifth conductive member extended from both ends of the
first conductive member, both ends of the second conductive
member or both ends of the first and second conductive
members, toward the third and fourth sidewalls.

22. The surface light source device according to claim 5,
wherein a portion of the bottom plate, which makes contact
with the discharge voltage applying part, has a first thick-
ness, and a remaining portion of the bottom plate has a
second thickness greater than the first thickness.

23. The surface light source device according to claim 22,
wherein the first thickness is substantially identical to a
thickness of the top plate.

24. The surface light source device according to claim 1,
wherein the light source body includes a plurality of the
space-dividing walls arranged on the bottom plate in parallel
each other, and

wherein the space-dividing walls each have a length less
than a length of the bottom plate, and are arranged on
the bottom plate with alternately coupling both ends of
the bottom plate in a width direction of the bottom
plate.

25. The surface light source device according to claim 2,
wherein each of the discharge voltage applying parts
includes a first discharge voltage applying part coupled to
one end of the two ends of the outer surface of the light
source body and a second discharge voltage applying part
disposed between the light source body and the first dis-
charge voltage applying part.

26. The surface light source device according to claim 25,
wherein the first discharge voltage includes lead, copper,
zine, silver or tin.
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27. The surface light source device according to claim 25,
wherein the second discharge voltage applying part is
melted between the light source body and the first discharge
voltage applying part.

28. The surface light source device according to claim 25,
wherein the light source body further includes an attaching
portion on the outer surface where the second discharge
voltage applying part is disposed; and

wherein the attaching portion has a surface roughness
greater than the surface roughness of a remaining
portion of the outer surface, and has a surface arca
greater than the surface area of the remaining portion of
the outer surface.

29. The surface light source device according to claim 28,
wherein the attaching portion includes a plurality of protru-
sion portions.

30. The surface light source device according to claim 5,
further comprising a light reflection layer formed on inner
surfaces of the bottom plate and the first to fourth sidewalls.

31. A surface light source device, comprising:

a light source body including;
a flat bottom surface;

first to fourth sidewalls each perpendicular to the
bottom surface, the first and second sidewalls facing
each other and the third and fourth sidewalls facing
each other,

a light exit surface disposed on the first to fourth
sidewalls and over the bottom surface, wherein the
first to fourth sidewalls and the light exit surface
define a flat receiving space to receive discharge gas;

at least one space-dividing portion integrally formed
with the bottom surface or the light exit surface to
divide the flat receiving space into at least two
discharge spaces, the space dividing portion being
extended in a direction perpendicular to the first and
second sidewalls; and

at least two fluorescent layers each surrounding the
discharge spaces; and

at least one discharge voltage applying part disposed at an
outer surface of the light source body in a direction
perpendicular to a longitudinal direction of the space-
dividing portion, the discharge voltage applying parts
applying discharge voltage to the light source body to
generate a visible ray from the discharge gas via the
fluorescent layers.

32. The surface light source device according to claim 31,
wherein the space-dividing portion includes an end facing
the light exit surface or the bottom surface, an adhesive
being formed on the end.

33. The surface light source device according to claim 32,
wherein the end of the space-dividing portion is rounded to
reduce an area that makes contact with the bottom surface or
the light exit surface.

34. A surface light source device, comprising:

a first substrate including:

a first transparent substrate which includes a first light
exiting area and a first sealing area surrounding the
first light exiting area, the first transparent substrate
being flat and rectangular,



US 2005/0007019 A1l

at least one space-dividing wall which is disposed at the
first light exiting area and divides the first light
exiting area into at least two discharge spaces;

a light reflecting layer which is disposed on the first
transparent area and the space-dividing wall; and

a first fluorescent layer which is disposed on the light
reflection layer, a second substrate including;

a second transparent substrate which includes a second
light exiting area and a second sealing area surround-
ing the second light exiting area; and

a second fluorescent layer which is disposed on the
second light exiting area of the second transparent
substrate, the second fluorescent layer facing the first
fluorescent layer of the first substrate;

a sealing member which is disposed between the first and
second sealing areas of the first and second transparent
substrates; and

at least one discharge voltage applying part which is
disposed on outer surfaces of the first and second
substrates in a direction perpendicular to a longitudinal
direction of the space-dividing wall.

35. The surface light source device according to claim 34,
wherein the sealing member includes a sealant formed on
ends of the sealing member facing the first sealing areas and
the second sealing area, respectively.

36. The surface light source device according to claim 34,
wherein the second fluorescent layer includes a hole at an
area facing the space-dividing wall of the first substrate.

37. The surface light source device according to claim 36,
wherein the sealing member includes a sealant filled in the
hole of the second fluorescent layer.

38. The surface light source device according to claim 34,
wherein the space-dividing wall includes a thru-hole formed
through the space-dividing wall, discharge gas being sup-
plied into the discharge spaces through the thru-hole.

39. The surface light source device according to claim 34,
wherein the first substrate includes a plurality of the space-
dividing walls at the first light exiting area of the first
transparent substrate, and the space-dividing walls are alter-
nately arranged at the first light exiting area to form a zigzag
passage in the discharge passages, discharge gas being
supplied into the discharge spaces through the zigzag pas-
sage.

40. The surface light source device according to claim 34,
wherein the first transparent substrate further includes a
discharge gas port for supplying discharge gas at the first
light exiting such that the discharge area port is not over-
lapped with the space-dividing wall.

41. The surface light source device according to claim 34,
wherein the light reflection layer includes Al,O5 or TiO,.

42. A surface light source device, comprising:
a first substrate;

a second substrate which is disposed on the first substrate,
wherein the second substrate includes at least two
protrusions having a predetermined height with respect
to the first substrate, the protrusions extending in a
longitudinal direction of the second substrate and
arranging with spaces and in parallel to each other,
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at least two discharge spaces which are formed between
the first substrate and the protrusions of the second
substrate; and

at least one discharge voltage applying part disposed on
an outer surface of the second substrate in an opposite
direction to the longitudinal direction of the second
substrate, wherein one end of each of the discharge
spaces is connected to the at least one discharge voltage
applying part.

43. The surface light source device according to claim 42,
wherein the protrusions each include a trapezoid shape, an
arched shape, a hemisphere shaped or a rectangular shape.

44. The surface light source device according to claim 42,
further comprising:

an adhesive which is disposed between edges of the first
and second substrates to connect the first substrate with
the second substrate.
45. The surface light source device according to claim 44,
wherein the adhesive includes a melted lead-glass.
46. The surface light source device according to claim 42,
further comprising:

first and second thru-holes in the at least two discharge
spaces to uniformly supply discharge gas into to the
discharge spaces.
47. The surface light source device according to claim 42,
further comprising:

a reflection layer which is disposed on an inner surface of
the first substrate;

a first fluorescent layer which is disposed on the reflection
layer, and

a second fluorescent layer which is disposed on an inner
surface of the second substrate.
48. A method for manufacturing a surface light source
body, comprising:

forming a first substrate;

forming a second substrate to include at least two protru-
sions having a predetermined height with a bottom of
the second substrate, wherein the at least two protru-
sions extend in a longitudinal direction of the second
substrate and arrange with spaces and in parallel to
¢ach other,

adhering edges of the first and second substrates, wherein
inner surface of the protrusions of the second substrate
face an inner surface of the first subsirate and a space
between the first and second substrates is divided into
at least two discharge spaces; and

forming at least one discharge voltage applying part on an
outer surface of the second substrate in an opposite
direction to the longitudinal direction of the second
substrate to discharge the discharge spaces.
49. The method according to claim 48, wherein forming
the second substrate includes:

heating a glass substrate to reduce a hardness of the glass
substrate; and

molding the heated glass substrate to form the at least two
protrusions.
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50. The method according to claim 49, wherein molding
the heated glass substrate includes forming the at least two
protrusions as one of a trapezoid shape, an arched shape, a
hemisphere shaped and a rectangular shape.

51. The method according to claim 48, wherein adhering
edges of the first and second substrates includes:

disposing an adhesive between the edges of the first and
second substrates;

firing the adhesive; and

adhering the protrusions to each other by press difference
between the first and second substrates.
52. The method according to claim 51, wherein the
adhesive includes a melted lead-glass.
53. A method for manufacturing a surface light source
body, comprising:

forming a first light source body including a light exit
surface and a first fluorescent layer disposed on the
light exit surface;

forming a second light source body including a flat
receiving space;

forming at least one space-dividing wall in the receiving
space of the second light source body to divide the
receiving space into at least two discharge spaces;

disposing a second fluorescent layer on the second light
source body in which the space-dividing wall is
formed;

assembling the first and second source light bodies,
wherein the first and second fluorescent layers face
cach other, and

forming at least one discharge voltage applying part on an
outer surface of the assembled first and second light
source bodies to generate discharging in the discharge
spaces.

54. The method according to claim 53, wherein forming
at least one space-dividing wall includes coating a flowable
paste at the flat receiving space, the flowable paste having
the same material to that of the flat receiving space of the
second light source body.

55. The method according to claim 53, wherein forming
a second light source body includes:

forming a bottom surface having a flat and rectangular
shape; and

forming first to fourth sidewalls vertically extended from
edges of the bottom surface such that the first and
second sidewalls face each other and the third and
fourth sidewalls face each other.
56. The method according to claim 55, wherein forming
at least one space-dividing wall includes:

coating a flowable paste on the bottom surface from the
first or second sidewall to the second or first sidewall
such that a longitudinal direction of the space-dividing
wall is substantially perpendicular to the first and
second sidewalls and adjacent coated pastes have a
predetermined space with each other, and

hardening the coated paste through a firing process.

57. The method according to claim 56, wherein forming
at least one space-dividing wall further includes partially
removing the flowable paste to form a thru-hole on the
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space-dividing wall or a zigzag-shaped passage in the dis-
charge spaces before hardening the coated paste.

58. The method according to claim 54, wherein the
flowable paste includes mortar or a transparent material.

59. The method according to claim 53, wherein assem-
bling the fist and second light source bodies includes dis-
posing a sealing member on areas on which the first and
second light source bodies make contact.

60. The method according to claim 53, wherein forming
at least one discharge voltage applying part includes forming
a metal tape on the outer surface of the assembled first and
second light source bodies in a direction substantially per-
pendicular to a longitudinal direction of the space-dividing
wall.

61. The method according to claim 53, wherein forming
at least one discharge voltage applying part includes:

forming attachment portions on the outer surface of the
assembled first and second light source bodies in a
direction substantially perpendicular to a longitudinal
direction of the space-dividing wall, the attachment
portions increasing a surface roughness and a surface
area of the assembled first and second light source
bodies; and

forming the discharge voltage applying part on the attach-
ment portions.

62. The method according to claim 61, wherein forming
attachment portions includes spraying sand particles on the
outer surface of the assembled first and second light source
bodies.

63. The method according to claim 61, wherein forming
attachment portions includes dipping the assembled first and
second light source bodies into a chemical compound for
corroding the assembled first and second light source bodies.

64. The method according to claim 63, wherein the
chemical compound includes hydrogen fluoride, hydrofluo-
ric acid.

65. The method according to claim 61, wherein forming
the discharge voltage applying part on the attachment por-
tions includes dipping the assembled first and second light
source bodies in a melted metal in a direction substantially
perpendicular to a surface of the melted metal to attach the
melted metal on the attachment portions.

66. The method according to claim 65, wherein the melted
metal includes copper, zinc, silver, tin, indium fin oxide or
indium zine oxide.

67. The method according to claim 61, wherein forming
the discharge voltage applying part on the attachment por-
tions includes dipping the assembled first and second light
source bodies in a melted metal in an inclined direction, with
respect to a surface of the melted metal, such that the melted
metal is attached on the attachment portions except a portion
corresponding to the light exit surface of the first light source
body.

68. The method according to claim 61, wherein forming
the discharge voltage applying part on the attachment por-
tions includes dipping the assembled first and second light
source bodies in a melted metal in an inclined direction, with
respect to a surface of the melted metal, such that the melted
metal is partially attached on a portion of the attachment
portions corresponding to the light exit surface.
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69. The method according to claim 53, wherein forming
at least one discharge voltage applying part includes:

forming at least one first discharge voltage applying pail
by dipping both ends of the assembled first and second
light source bodies in a first melted metal having a first
melting point and a first hardness;

coupling at least one second discharge voltage applying
part with the both ends of the assembled first and
second light source bodies on which the first discharge
voltage applying part is formed, wherein the second
discharge voltage applying part having a second melt-
ing pointer higher than the first melting point and a
second harness greater than the first hardness; and

sequentially melting and cooling the first and second
discharge voltage applying parts to melt and fix the first
discharge voltage applying part between the second
discharge voltage applying part and the assembled first
and second light source bodies.

70. The method according to claim 69, wherein the second
discharge voltage applying part has a cap shape, and wherein
coupling at least one second discharge voltage applying part
includes coupling the second discharge voltage applying
part with the both ends of the assembled first and second
light source bodies such that the first discharge voltage
applying part is covered with the second discharge voltage
applying part.

71. The method according to claim 55, wherein forming
at least one space-dividing wall includes:

forming first and second sidewall thru-holes on the third
and fourth sidewalls of the second light source body;

inserting a sealing bar into the first and second sidewall
thru-holes through the flat receiving space between the
third and fourth sidewalls such that the sealing bar
makes contact with the bottom surface.

72. The method according to claim 71, wherein forming
at least one space-dividing wall further includes:

coating a flowable paste on the sealing bar and on the
bottom surface, from the first sidewall toward the
second sidewall, in a direction perpendicular to the first
and second sidewalls, to form the space-dividing wall,
and

removing the sealing bar from the second light source
body after the space-dividing wall is hardened to make
a thru-hole through the space-dividing wall.

73. The method according to claim 72, further compris-
ing:
supplying discharge gas into the discharge spaces through

the true-hole at the space-dividing wall;

re-inserting the sealing bar into the first and second
sidewall thru-holes at the third and fourth sidewalls and
the thru-hole at the space-dividing wall; and

hardening the sealing bar to be coupled to the space-
dividing wall and the thru-hole,

whereby the discharge gas is uniformly maintained at
each of the discharge spaces.
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74. The method according to claim 53, further compris-
ing:
spraying a light reflection material on the flat receiving
space and the space-dividing wall to form a light
reflection layer on the flat receiving space and the
space-dividing wall.
75. The method according to claim 74, wherein the light
reflection material includes Al,O5 or TiOj.
76. A method for manufacturing a surface light source
device, comprising:
forming a first transparent substrate to include a light
exiting area and a sealing area disposed at edges of the
light exiting area, the first transparent substrate having
a flat and substantially rectangular shape;

forming at least one space-dividing wall on the light
exiting area of the first transparent substrate to divide
the light exiting area into at least two discharge areas;

forming a light reflection layer on the first transparent
substrate and the space-dividing wall,

forming a first fluorescent layer on the light reflection
layer,

forming a second transparent substrate having a shape
substantially identical to the shape of the first transpar-
ent substrate;

forming a second fluorescent layer on the second trans-
parent substrate;

assembling the first transparent substrate, on which the
space-dividing wall, the light reflection layer and the
first fluorescent layer are disposed, and the second
transparent substrate on which the second fluorescent
layer is disposed, by employing a sealing member,
wherein the first and second fluorescent layers face
cach other, and

forming at least one discharge voltage applying part on an
outer surface of the assembled first and second trans-
parent substrates.

77. The method according to claim 76, wherein forming
at least one space-dividing wall includes forming a plurality
of the space-dividing wall on the light exiting area of the first
transparent such that ends of the space-dividing walls are
arranged in a zigzag shape on the light exiting area.

78. The method according to claim 76, wherein forming
at least one space-dividing wall includes forming a thru-hole
at the space-dividing wall to uniformly distribute discharge
gas into the discharge spaces.

79. The method according to claim 76, wherein forming
a light reflection layer includes coating a light reflection
material on the first transparent substrate and the space-
dividing walls through a spraying process to form the light
reflection layer.

80. The method according to claim 79, wherein the light
reflection material includes Al,O5 or TiOs.

81. The method according to claim 76, wherein forming
a first fluorescent layer includes coating a fluorescent mate-
rial on the light reflection layer through a spraying process
to form the first fluorescent layer.

82. The method according to claim 76, wherein assem-
bling the first transparent substrate and the second transpar-
ent substrate includes:

forming the sealing member having a rectangular shape

and a substantially identical surface area to a surface
area of the sealing area of the first transparent substrate;
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disposing the sealing member between an area of the first
fluorescent layer corresponding to the sealing area of
the first transparent substrate and the second fluorescent
layer facing the area of the first fluorescent layer; and

forming a sealant on both ends of the sealing member,
each facing the first and second fluorescent layers.

83. The method according to claim 82, wherein assem-
bling the first transparent substrate and the second transpar-
ent substrate further includes forming the sealant on an area
of the first fluorescent layer formed on the space-dividing
wall.

84. The method according to claim 76, wherein forming
a second fluorescent layer includes:

printing a second fluorescent material on the second
transparent substrate except an area of the second
transparent substrate corresponding to the space-divid-
ing wall, to generate the second fluorescent layer on the
second transparent substrate except the area corre-
sponding to the space-dividing wall.

85. The method according to claim 76, further comprising
forming a discharge gas port through the first transparent
substrate, the light reflection layer and the first fluorescent
layer to supply discharge gas into the discharge spaces.

86. The method according to claim 85, further comprising
combining a discharge gas supply pipe with the discharge
gas port, wherein the discharge gas supply pipe includes an
opened end and a tube-shaped closed end, the opened end is
combined with the discharge gas port, and wherein the
discharge gas supply pipe further includes a discharge gas
impregnated portion impregnated with the discharge gas.

87. The method according to claim 86, further comprising
separating the discharge gas supply pipe from the discharge
gas port, after supplying the discharge gas into the discharge
spaces by heating the discharge gas impregnated portion
with a high frequency.

88. The method according to claim 87, further comprising
partially melting the discharge gas port to seal the discharge
gas port.

89. The method according to claim 86, wherein the
discharge gas supply pipe supplies mercury, argon, Xenon or
krypton.

90. The method according to claim 76, wherein forming
at least one discharge voltage applying part includes forming
the discharge voltage applying part on the outer surface of
the assembled first and second transparent substrates in a
direction perpendicular to a longitudinal direction of the
space-dividing wall.

91. The method according to claim 90, wherein forming
at least one discharge voltage applying part further includes
forming the discharge voltage applying part with a band
shaped metal.

92. The method according to claim 91, wherein the metal
includes lead, copper, zinc, silver, tin, indium tin oxide or
indium zine oxide.

93. A backlight assembly, comprising:

a surface light source device, including:
a light source body including:
a first substrate;

a second substrate which is disposed on the first
substrate;

Jan. 13, 2005

at least two discharge spaces which is formed
between first and second substrates; and

at least two fluorescent layers each surrounding the
discharge spaces; and

at least one discharge voltage applying part disposed at
an outer surface of the light source body to apply
discharge voltage to the light source body to generate
a visible ray from the discharge gas via the fluores-
cent layers; and

a receiving container to receive the surface light source

body.

94. The backlight assembly according to claim 93,
wherein the second substrate of the light source body
includes at least two protrusions having a predetermined
height with respect to the first substrate, the protrusions
extending in a longitudinal direction of the second substrate
and arranging with spaces and in parallel to each other, and

wherein the at least two discharge spaces are formed
between the first substrate and the at least two protru-
sions of the second substrate.

95. The backlight assembly according to claim 94,
wherein the light source body further includes an adhesive
which is disposed between edges of the first and second
substrates.

96. The backlight assembly according to claim 93,
wherein the light source body further includes:

first to fourth sidewalls each perpendicular to the first
substrate, the first and second sidewalls facing each
other, and the third and fourth sidewalls facing each
other, and

at least one space-dividing wall which is disposed on the
first substrate and divides a space between the first and
second substrates to form the at least two discharge
spaces,

wherein the at least one space-dividing wall extends in a
longitudinal direction of the first substrate and the at
least one discharge voltage applying part is disposed on
the outer surface of the light source body in an opposite
direction of the longitudinal direction of the first sub-
strate.

97. The backlight assembly according to claim 93, further
comprising an optical member which is disposed on the
surface light source device and is received in the receiving
container, the optical member diffusing light emitted from
the surface light source device.

98. The backlight assembly according to claim 93,
wherein the receiving container includes:

a bottom surface which has a size suitable to receive the
surface light source device;

sidewalls vertically extended from the bottom surface;

a discharge voltage applying module disposed on a por-
tion of the bottom surface on which the discharge
voltage applying pail of the surface light source is
disposed, the discharge voltage applying module apply-
ing a discharge voltage to the discharge voltage apply-
ing part; and

an inverter which is electrically connected to the dis-
charge voltage applying module via a power supply
line and applies the discharge voltage to the discharge
voltage applying module.
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99. The backlight assembly according to claim 9§,
wherein the surface light source device includes a pair of the
discharge voltage applying parts, and the discharge voltage
applying module of the receiving container includes first and
second discharge voltage applying modules corresponding
to the discharge voltage applying parts, respectively.

100. The backlight assembly according to claim 99,
wherein each of the first and second discharge voltage
applying modules includes a conductive body having a
shape substantially identical to each of the discharge voltage
applying parts, and a conductive clip integrally formed at
both ends of the conductive body, and wherein each of the
discharge voltage applying parts is disposed on the conduc-
tive body and fixed to each of the first and second discharge
voltage applying modules with the conductive clip.

101. A liquid crystal display apparatus, comprising:

a surface light source device, including:
a light source body, including:
a first substrate;

a second substrate which is disposed on the first
substrate;

at least two discharge spaces which is formed
between first and second substrates; and

at least two fluorescent layers each surrounding the
discharge spaces; and

at least one discharge voltage applying part which is
disposed at an outer surface of the light source body
and applies discharge voltage to the light source
body to generate a visible ray from the discharge gas
via the fluorescent layers;

a receiving container which receives the surface light
source body; and

a liquid crystal display panel which is disposed on the
surface light source device and is received in the
receiving container, the liquid crystal display panel
receiving light emitted from the surface light source
device and displaying an image using the receiving
light.

102. The liquid crystal display apparatus according to

claim 101, wherein the second substrate of the light source
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body includes at least two protrusions having a predeter-
mined height with respect to the first substrate, the protru-
sions extending in a longitudinal direction of the second
substrate and arranging with spaces and in parallel to each
other; and

wherein the at least two discharge spaces are formed
between the first substrate and the at least two protru-
sions of the second substrate.

103. The liquid crystal display apparatus according to
claim 102, wherein the light source body further includes an
adhesive which is disposed between edges of the first and
second substrates.

104. The liquid crystal display apparatus according to
claim 101, wherein the light source body further includes:

first to fourth sidewalls each perpendicular to the first
substrate, the first and second sidewalls facing each
other, and the third and fourth sidewalls facing each
other, and

at least one space-dividing wall which is disposed on the
first substrate and divides a space between the first and
second substrates to form the at least two discharge
spaces,

wherein the at least one space-dividing wall extends in a
longitudinal direction of the first substrate and the at
least one discharge voltage applying part is disposed on
the outer surface of the light source body in an opposite
direction of the longitudinal direction of the first sub-
strate.

105. The liquid crystal display apparatus according to

claim 101, further comprising:

an optical member which is disposed on the surface light
source device and is received in the receiving container,
the optical member diffusing light emitted from the
surface light source device.
106. The liquid crystal display apparatus according to
claim 101, further comprising:

a chassis for covering edges of the liquid crystal display
panel and being coupled to the receiving container.
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