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(57) ABSTRACT

The surface light source device (1) includes a light guide plate
(2), a resin frame (3), an optical frame (4), a reflecting film
(5), and a light source (not illustrated). The light guide plate
(2) and the optical frame (4) are provided within the resin
frame (3) on the reflecting film (5). At least part, of at least a
side surface of the resin frame (3) which faces a side surface
of the light guide plate (2), is (1) a inclined surface which is
inclined with respect to a direction perpendicular to a light
exit surface or (1i) a curved surface which is curved with
respect to a direction perpendicular to the light exit surface.
Further, the inclined surface or the curved surface looks
towards the light exit surface. The light, which has leaked out
of'the side surface of the light guide plate (2), is reflected from
the inclined surface or the curved surface of the resin frame
(3) so as to be directed towards a liquid crystal panel. This
allows the light, which has leaked out of the side surface of the
light guide plate (2), to be reflected towards the liquid crystal
panel.
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SURFACE LIGHT SOURCE DEVICE AND
LIQUID CRYSTAL DISPLAY DEVICE
EQUIPPED WITH SAME

TECHNICAL FIELD

[0001] The present invention relates to surface light source
devices and liquid crystal display devices equipped with the
surface light source device, in particular, a surface light
source device having a high front luminance, and a liquid
crystal display device equipped with the surface light source
device.

BACKGROUND ART

[0002] Recently, portable information devices, such as a
laptop personal computer, a Personal Data Assistant (PDA), a
mobile game device, or a mobile phone, have been prolifer-
ated widely. Such portable information devices commonly
use liquid crystal display device (LCD) as a display. The LCD
is fundamentally constituted by a backlight section and a
liquid crystal display element section. The LCD thus includes
a surface light source device which serves as the backlight
section, and a liquid crystal panel which serves as the liquid
crystal display element section.

[0003] Configurations of a backlight section encompass (i)
a direct type in which light sources are provided beneath a
LCD, and (ii) an edge-light type in which light sources are
provided on side surfaces of a light guide plate. Edge-light
type backlights are widely used, taking into consideration its
capability to attain a LCD which is thin and lightweight, and
has an even luminance. An edge-light type surface light
source device is configured such that light sources provided
on side surfaces of a light guide plate radiate light to an entire
surface of the light guide plate.

[0004] FIG. 9 illustrates the detail of a conventional edge-
light type surface light source device. (a) of FIG. 9 illustrates
a configuration of the conventional surface light source
device 11. (b) of FIG. 9 is a cross-sectional view of the
conventional surface light source device 11. As illustrated in
(a) of FIG. 9, the surface light source device 11 has a con-
figuration in which a bezel 6, a reflecting film 5, a resin frame
3, a light guide plate 2, an optical frame 4, and a light shield-
ing tape 7 are stacked in this order. A light source 8 is (i)
provided on a side surface of the light guide plate 2 and (ii)
provided on and connected to a flexible substrate 9. In FIG. 9,
the optical frame 4 includes two lens sheets 45 between
diffusion sheets 4a. Note, however, that there is also an opti-
cal frame 4 which does not include one diffusion sheet 45 on
a side of the light shielding tape 7. Note, further, that there is
also a surface light source device 11 which does not include
the bezel 6.

[0005] As illustrated (b) of FIG. 9, the surface light source
device 11 includes the light guide plate 2 provided in the resin
frame 3 on the reflecting film 5, and the light source 8 is
provided on a side surface of the light guide plate 2. The
optical frame 4 is provided on the light guide plate 2. The light
shielding tape 7 is provided on the optical frame 4. The
respective components are sealed in the bezel 6. Light emitted
from the light source 8, such as a light emitting diode (LED),
a semiconductor laser (LD), or a cold cathode fluorescent
lamp (CCFL), enters the light guide plate 2 of the surface light
source device 11. The light emitted from the light source 8 is
subjected to multiple-reflection within the light guide plate 2,
and is then emitted outward via a surface (light exit surface) of
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the light guide plate 2 which surface is located on a liquid
crystal panel (not illustrated) side. The light emitted from the
light guide plate 2, is converged onto the optical frame 4 so as
to illuminate the liquid crystal panel. In this way, the light
emitted from the light source 8 (i) is efficiently guided
through the light guide plate 2 so as to be directed to a liquid
crystal panel side, and (ii) is then converged onto the optical
frame 4. As the result, the surface light source device 11 has
a uniform illuminance distribution. This allows the liquid
crystal panel to be irradiated with a uniform light. The reflect-
ing film 5 is a film for causing light, which has leaked out of
the light guide plate 2 towards the reflecting film 5, to reenter
the light guide plate 2. The light shielding tape 7 prevents
light, which is directed towards the liquid crystal panel by the
light guide plate 2, from leaking towards an area which is not
needed to be illuminated.

[0006] As such, the backlight section of a LCD uses the
light guide plate 2 which enables point or line shaped light
sources to serve as a surface light source. In order to improve
efficiency in the utilization of light of the light guide plate 2,
various efforts have been made. For example, Patent Litera-
ture 1 discloses a surface light source device including (i) a
frame having a very high reflectance, and (ii) basis units
provided on a light reflecting surface of the frame, the basis
units being of substantially similar shape and each having
inclined surfaces. According to the surface light source
device of Patent Literature 1, illumination light, which has
exited from a bottom of a light guide plate, will be effectively
reflected from the inclined surfaces of basis units provided on
the light reflecting surface in a normal direction of the light
guide plate. In a case where the surface light source device
radiates the illumination light in the normal direction of a
light emitting surface of the light guide plate, approximately
half of light flux is reflected within the light guide plate and
then directed towards a front direction from the light guide
plate, whereas the remaining components of the light which
are not directed towards the normal direction will exit from
the bottom (facing the frame) of the light guide plate. The
illumination light can effectively be reflected from inclined
surfaces of basis units provided on the light reflecting surface
in the normal direction of the light guide plate.

CITATION LIST
Patent Literature
[0007] Patent Literature 1
[0008] Japanese Patent Application Publication, Tokukai

No. 2003-317521 A (Publication Date: Nov. 7, 2003)

SUMMARY OF INVENTION
Technical Problem

[0009] The following description will discuss an effective
light emitting area of a conventional surface light source
device 11 and an active area of a LCD in detail with reference
to FIG. 10. FIG. 10 is a schematic diagram illustrating the
effective light emitting area 13 of the conventional surface
light source device 11 and the active area 12 of the LCD. As
illustrated in FIG. 10, the conventional surface light source
device 11 has the effective light emitting area 13 which has a
size equal to the size of a light guide plate 2 included in the
surface light source device 11. It is common that the effective
light emitting area 13 is configured to be larger than the active
area 12 of the LCD so as to meet (i) a situation in which a
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displacement between a liquid crystal display element section
and a backlight section will occur while they are being com-
bined with each other, and (ii) a situation in which a dimen-
sion error will occur during forming of the light guide plate 2.
However, a surface light source device 11 has a higher front
luminance as a light guide plate 2 has a smaller size. For
example, in a case where (i) an LCD is a 4 inch LCD and (ii)
a light guide plate 2 has a size equal to the size of an active
area 12 of a LCD, there is a rise of 5% in front luminance as
compared with a case where a light guide plate 2 is made
larger than the active area 12 by about 1 mm. Therefore, the
conventional surface light source device 11 has a lower front
luminance since it includes the light guide plate 2 (which
corresponds to the effective light emitting area 13) which is
larger than the active area 12 by about 1 mm of the LCD.
[0010] The surface light source device disclosed in Patent
Literature 1 has a high level of efficiency in the utilization of
illumination light due to the inclined surfaces of basis units
provided on the light reflecting surface of the frame. In fact,
however, the surface light source device has a low front lumi-
nance since it includes a larger light guide plate.

[0011] The present invention has been accomplished in
view of the problem, and an object of the present invention is
to provide a surface light source device having a higher front
luminance, and a liquid crystal display device including the
surface light source device.

Solution to Problem

[0012] In order to solve the problem, a surface light source
device according to the present invention is a surface light
source device including: a light source for emitting light; a
light guide plate for guiding the light emitted from the light
source so as to direct the light outward via a light exit surface
ofthe light guide plate; and a frame in which the light source
and the light guide plate are housed, at least part, of at least a
side surface of the frame which faces a side surface of the light
guide plate, being (i) an inclined surface, which is inclined
with respect to a direction perpendicular to the light exit
surface or (ii) a curved surface, which is curved with respect
to a direction perpendicular to the light exit surface, the
inclined surface or the curved surface looking towards the
light exit surface.

[0013] The light which is emitted from the light source and
entered the light guide plate will partially leak out of side
surfaces of the light guide plate. A conventional surface light
source device is configured such that the light, which has
leaked out of the side surfaces of the light guide plate, is
reflected from the frame so as to reenter the light guide plate.
Note, however, that not all the light, which has leaked out of
the side surfaces of the light guide plate, is reflected from the
frame so as to reenter the light guide plate. The conventional
surface light source device has thus a low level of efficiency in
the utilization of light. This causes a front luminance to be
low.

[0014] According to the surface light source device of the
present invention, at least part, of at least a side surface of the
frame which faces a side surface of the light guide plate, being
(i) an inclined surface, which is inclined with respect to a
direction perpendicular to the light exit surface or (ii) acurved
surface, which is curved with respect to a direction perpen-
dicular to the light exit surface, the inclined surface or the
curved surface looking towards the light exit surface. There-
fore, light, which has been leaked out of the side surface of the
light guide plate, is reflected from the inclined surface or the
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curved surface (a reflecting surface) of the frame so as to be
directly directed towards the liquid crystal panel. That is, the
light emitted from the light source will be directed to the
liquid crystal panel also via a region where the reflecting
surface of the frame is formed. Therefore, an area (effective
light emitting area) of light emitted from the surface light
source device will be larger than that of the conventional
surface light source device. That is, according to the surface
light source device of the present invention, the effective light
emitting area is larger than the size of the light guide plate.
Therefore, the surface light source device can still have the
effective light emitting area larger than an active area of a
liquid crystal display device even in a case where a light guide
plate is made smaller in the surface light source device than in
a conventional one. In other words, according to the surface
light source device of the present invention, it is possible to
downsize the light guide plate. This allows a light intensity
per unit area of the surface light source device to be increased.
The surface light source device thus has a higher front lumi-
nance. Since the present invention can downsize the light
guide plate, it is possible for the surface light source device to
have a higher front luminance.

[0015] Further, in order to solve the problem, a liquid crys-
tal display device in accordance with the present invention is
aliquid crystal display device including the above-mentioned
surface light source device and a liquid crystal panel.

[0016] According to the configuration, it is possible to
attain a liquid crystal display device which includes a surface
light source device having a high front luminance.

[0017] Other object, features and advantages of the present
invention will be appreciated with reference to the description
below. Advantages of the present invention will also be appre-
ciated with reference to the description below on the basis of
the attached drawings.

Advantageous Effects of Invention

[0018] According to a surface light source device of the
present invention, an effective light emitting area is larger
than the size of a light guide plate. That is, the surface light
source device can still have the effective light emitting area
larger than an active area of a liquid crystal display device
even in a case where a light guide plate is made smaller in the
surface light source device than in a conventional one. In
other words, according to the surface light source device of
the present invention, it is possible to downsize the light guide
plate. This allows light intensity per unit area of the surface
light source device to be increased. The surface light source
device thus has a higher front luminance. Since the present
invention can downsize the light guide plate, it is possible for
the surface light source device to have a higher front lumi-
nance.

BRIEF DESCRIPTION OF DRAWINGS

[0019] FIG. 1is a cross-sectional view schematically illus-
trating a surface light source device of an embodiment of the
present invention.

[0020] FIG. 2 is a cross-sectional view illustrating a con-
figuration of a liquid crystal display device which employs
the surface light source device of the embodiment of the
present invention.

[0021] FIG. 3is a schematic diagram illustrating how light,
which has exited from a side surface of a light guide plate, is
reflected in a conventional surface light source device.
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[0022] FIG. 4 is a diagram illustrating an example in which
a light guide plate is fit into a resin frame, in accordance with
an embodiment of the present invention.

[0023] FIG. 5 is a diagram illustrating a case where a light
guide plate it not fit into a resin frame, in accordance with an
embodiment of the present invention.

[0024] FIG. 6 is a cross-sectional view illustrating a con-
figuration of a liquid crystal display device which employs a
surface light source device in accordance with an embodi-
ment of the present invention, the surface light source includ-
ing a resin frame whose side surface is partially inclined.
[0025] FIG. 7 is a cross-sectional view illustrating a con-
figuration of a liquid crystal display device which employs a
surface light source device in accordance with an embodi-
ment of the present invention, the surface light source device
including a resin frame whose side surface is curved in a
convex manner.

[0026] FIG. 8 is a cross-sectional view illustrating a con-
figuration of a liquid crystal display device which employs a
surface light source device in accordance with an embodi-
ment of the present invention, the surface light source device
including a resin frame whose side surface is curved in a
concave manner.

[0027] (a) of FIG. 9 illustrates a configuration of a conven-
tional surface light source device, and (b) of FIG. 9 is a
cross-sectional view of the conventional surface light source
device.

[0028] FIG.10is a schematic diagram illustrating an effec-
tive light emitting area of a conventional surface light source
device and an active area of a liquid crystal display device.

DESCRIPTION OF EMBODIMENTS

(Outline of Surface Light Source Device 1)

[0029] A liquid crystal display device (LCD) is fundamen-
tally constituted by a backlight section and a liquid crystal
display element section. The liquid crystal display device
thus includes a surface light source device which serves as the
backlight section, and a liquid crystal panel which serves as
the liquid crystal display element section. The following
description will outline the surface light source device of the
present embodiment with reference to FIG. 1. FIG. 1 is a
cross-sectional view schematically illustrating a surface light
source device 1.

[0030] As illustrated in FIG. 1, the surface light source
device 1 includes a light guide plate 2, a resin frame (frame)
3, an optical frame 4, a reflecting film 5, and light sources (not
illustrated). The light guide plate 2 is provided in the resin
frame 3 on the reflecting film 5. The optical frame 4 is pro-
vided on the light guide plate 2. In the surface light source
device 1, for example, a light emitting diode (LED), a semi-
conductor laser (LD), or a cold cathode fluorescent lamp
(CCFL) is employed as the light source. The surface light
source device 1 can be of (i) a direct type in which light
sources are provided beneath the LCD or (ii) an edge-light
type in which light sources are provided on side surfaces of
the light guide plate 2. While the light source is emitting light,
the light emitted from the light source enters the light guide
plate 2 of the surface light source device 1, is subjected to
multiple-reflection within the light guide plate 2, and is then
emitted outward via a surface (light exit surface) of the light
guide plate 2 which surface is located on a liquid crystal panel
(not illustrated) side. The light emitted from the light guide
plate 2 is converged onto the optical frame 4 so as to illumi-
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nate the liquid crystal panel. In this way, the light emitted
from the light source (i) is efficiently guided through the light
guide plate 2 so0 as to be directed to a liquid crystal panel side
and (ii) is then converged onto the optical frame 4. As the
result, the surface light source device 1 has a uniform illumi-
nance distribution. This allows the liquid crystal panel to be
irradiated with a uniform light. The reflecting film 5 is a film
for causing light, which has leaked out of the light guide plate
2 towards the reflecting film 5, to reenter the light guide plate
2.

[0031] According to the surface light source device 1 of the
present embodiment, at least a side surface of the resin frame
3 which faces a side surface of the light guide plate 2 is
inclined. With the configuration, in a case where the light,
which has entered the light guide plate 2, leaks out of the side
surface ofthe light guide plate 2, the light is reflected from the
inclined surface of the resin frame 3 so as to be directed
towards the liquid crystal panel. This allows an extension of
an effective light emitting area of the surface light source
device 1. This is because the light, which has leaked out of the
side surfaces of the light guide plate 2, is also directed towards
the liquid crystal panel (later described in detail). In other
words, the surface light source device 1 can still have an
effective light emitting area larger than an active area of the
LCD, even in a case where a light guide plate 2 is made
smaller in the surface light source device 1 than in a conven-
tional one. Since the light guide plate 2 can be downsized, the
surface light source device 1 can attain a higher front lumi-
nance.

(Configuration of Surface Light Source Device 1)

[0032] The following description will discuss in detail the
surface light source device 1 with reference to FIG. 2. FIG. 2
is a cross-sectional view illustrating a configuration of an
LCD 20 which employs the surface light source device 1.
[0033] As early described, the LCD 20 is constituted by a
backlight section and a liquid crystal display element section.
As illustrated in FIG. 2, the LCD 20 includes the surface light
source device 1 which serves as the backlight section, and a
liquid crystal panel 10 which serves as the liquid crystal
display element section. The surface light source device 1 and
the liquid crystal panel 10 are connected to each other, via a
light shielding tape 7. The light shielding tape 7 is provided in
order to prevent light, which is directed toward the liquid
crystal panel by light guide plate 2, from leaking towards an
area which is not needed to be illuminated. When the surface
light source device 1 is connected to the liquid crystal panel
10, the light shielding tape 7, which has an adhesive layer, can
beused as an adhesive agent tape. Alternatively, a double-face
adhesive tape can be used in addition to the light shielding
tape 7. The liquid crystal panel 10 includes: (i) a glass sub-
strate 15 which includes a thin film transistor (TFT), wirings,
and other elements; (ii) a glass substrate 16 which includes a
transparent electrode, a color filter, and other elements; (iii) a
layer which is (a) sandwiched between the glass substrates 15
and 16, (b) filled with a liquid crystal material, and (c) sealed;
and (iv) polarization plates 17 provided on both sides of the
layer.

[0034] As early described, the surface light source device 1
includes: the light guide plate 2, the resin frame 3, the optical
frame 4, the reflecting film 5, and the light sources (not
illustrated). The light guide plate 2 is housed in the resin
frame 3 on the reflecting film 5. A side surface of the resin
frame 3 which faces a side surface of the light guide plate 2 is
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inclined. Specifically, it is sufficient that at least part, of at
least a side surface of the resin frame 3 which faces a side
surface of the light guide plate 2, is inclined with respect to a
direction perpendicular to the light exit surface, the inclined
surface looking towards the light exit surface. The optical
frame 4 is provided on the light guide plate 2, and is supported
by the resin frame 3. The optical frame 4 generally includes a
lens sheet(s) or a diffusion sheet(s). Examples of the optical
frame 4 include (i) an optical frame 4 of biprism type in which
two lens sheets are provided between two diffusion sheets, the
two lens sheets having respective crossed prism patterns, and
(i1) an optical frame 4 of reverse prism type in which one (1)
lens sheet with a prism pattern pointing downwards.

[0035] The light, which has been emitted from the light
source and has entered the light guide plate 2, will partially
leak out of (i) a surface of the light guide plate 2 on an
opposite side of the liquid crystal panel 10, i.e., the surface
facing the reflecting film 5 and (ii) the side surfaces of the
light guide plate 2. The light, which has leaked out of the
surface facing the reflecting film 5, is reflected from the
reflecting film 5 so as to reenter the light guide plate 2. The
light thus reentered is subjected to multiple-reflection within
the light guide plate 2, so as to be directed towards the side of
the liquid crystal panel 10.

[0036] Meanwhile, the light, which has leaked out of the
side surfaces of the light guide plate 2, will be directed
towards the resin frame 3. According to a conventional con-
figuration, light, which has leaked out of side surfaces of a
light guide plate 2, is reflected from a resin frame 3 so as to
reenter the light guide plate 2. This will be described below in
detail with reference to FIG. 3. FIG. 3 is a diagram schemati-
cally illustrating how light, which has leaked out of a side
surface of the light guide plate 2, is reflected in a conventional
surface light source device 11. As illustrated in FIG. 3, the
light, which has leaked out of the side surface of the light
guide plate 2, is directed towards the resin frame 3. The light
is then reflected from the side surface of the resin frame 3 so
as to reenter the light guide plate 2. Note, however, that not all
the light, which has leaked out of the side surfaces of the light
guide plate 2, is reflected from the side surface of the resin
frame 3 so as to reenter the light guide plate 2. As such, the
conventional surface light source device 11 has a low level of
efficiency in the utilization of light. This causes a front lumi-
nance to be low.

[0037] In view of the circumstances, according to the sur-
face light source device 1 of the present embodiment, at least
part, of a side surface of the resin frame 3 which faces a side
surface of the light guide plate 2, is inclined with respect to a
direction perpendicular to the light exit surface, the inclined
surface looking towards the light exit surface. With the con-
figuration, the light, which has leaked out of the side surface
ofthelight guide plate 2, is reflected from the inclined surface
(reflecting surface) of the resin frame 3 so as to be directly
directed towards the liquid crystal panel 10. That is, the light
emitted from the light source will be directed towards the
liquid crystal panel also via a region where the reflecting
surface of the frame is formed. Therefore, an area (effective
light emitting area 13) of light emitted from the surface light
source device 1 of the present embodiment is larger than that
of the conventional configuration. According to the conven-
tional configuration, the effective light emitting area 13 has a
size equal to the size of the light guide plate 2. In contrast,
according to the present embodiment, the effective light emit-
ting area 13 has a size larger than the size of the light guide
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plate 2. Therefore, the surface light source device 1 can still
have the effective light emitting area 13 larger than the active
area 12 of the LCD 20 even in a case where a light guide plate
2 is made smaller in the surface light source device 1 than in
a conventional one.

[0038] For example, in a case where the light guide plate 2
has a size equal to the size of the active area 12 of the LCD 20,
the surface light source device 1 can have an effective light
emitting area 13 as illustrated in FIG. 1. In contrast, in a case
where it is intended to obtain, with the use of the conventional
surface light source device 11, such an effective light emitting
area 13 illustrated in FIG. 1, it is necessary to prepare a light
guide plate 2 equivalent to the effective light emitting area 13.
According to the present embodiment, the light guide plate 2
can be downsized, as compared with the conventional light
guide plate 2, by an area (an area 14 in FIG. 1) obtained by
subtracting the active area 12 of the LCD 20 from the effective
light emitting area 13.

[0039] Note that the surface light source device 1 has a
higher front luminance as the light guide plate 2 has a smaller
size. This is based on the following reason. Namely, since a
light intensity per unit area becomes larger in a case the light
guide plate 2 has a small size, the surface light source device
1 has a higher front luminance. For example, in a case where
(1) an LCD 20 is a 4 inch LCD 20 and (ii) a light guide plate
2 has a size equal to the size of an active area 12 of the LCD
20, there is a rise of 5% in front luminance as compared with
acase where alight guide plate 2 is made larger than the active
area 12 by about 1 mm. Since the present embodiment can
downsize the light guide plate 2, it is possible for the surface
light source device 1 to have a higher front luminance.
[0040] Itis common that the effective light emitting area 13
of the surface light source device 1 is larger than the active
area 12 of the LCD so as to meet (i) a situation in which a
displacement between a liquid crystal display element section
and a backlight section will occur while they are being com-
bined with each other and (ii) a situation in which a dimension
error will occur during forming of the light guide plate 2.
According to the surface light source device 1 of the present
embodiment, the light, which is (i) reflected from the inclined
surface (reflecting surface) of the resin frame 3 and (ii) then
directed toward the liquid crystal panel, has a sufficient lumi-
nance. Accordingly, even if a displacement occurs during
combining of the liquid crystal panel 10 and the surface light
source device 1, then display quality of the LCD 20 willnotbe
adversely affected.

[0041] Note that the light guide plate 2 can be made smaller
than the active area 12 of the LCD 20. In this case, however,
it is preferable to set the size of the light guide plate 2 to an
appropriate one, by taking into consideration a good balance
between (a) the effective light emitting area 13 of the surface
light source device 1 and (b) the active area 12 of the LCD 20.

(Outline of Resin Frame 3)

[0042] TItis preferable that a side surface of the resin frame
3 which faces the light guide plate 2 is inclined at an angle of
about 30° to 60°, depending on the inch size of the LCD 20.
Within such an inclination range, the light which has leaked
out of the side surface of the light guide plate 2 can be
effectively reflected from the inclined surface so as to be
directed towards the liquid crystal panel 10. Note that the
resin frame 3 is not necessarily made from a resin. Examples
of the material, from which the frame 3 is made, include a
sheet metal. Also note that the resin frame 3 is preferably



US 2012/0300154 Al

made from a white color material which does not absorb light.
The light which has leaked out of the light guide plate 2 can be
effectively reflected from the resin frame 3 which is made
from the white color material so as to be directed towards the
liquid crystal panel 10.

[0043] The inclined surface of the resin frame 3 can have
concavity and convexity. With the configuration, light, which
has leaked out of the side surface of the guide plate 2, can be
reflected from the inclined surface of the resin frame 3 while
being diffused by the concavity and convexity.

[0044] As early described, the surface light source device 1
ofthe present embodiment can be of (i) a direct type in which
light sources are provided beneath the LCD or (ii) an edge-
light type in which light sources are provided on side surfaces
ofthe light guide plate 2. Note, however, that, in a case where
the surface light source device 1 is of an edge-light type, at
least a side surface, of the resin frame 3 which faces a side
surface of the light guide plate 2 on which no light source is
provided, should be inclined.

[0045] Note that the light guide plate 2 can be configured so
as to be fitted into and fixed on the resin frame 3. The follow-
ing description will discuss such a configuration with refer-
enceto FIGS. 4 and 5. FIG. 4 illustrates an example in which
the light guide plate 2 is fitted into the resin frame 3. FIG. 5
illustrates an example in which the light guide plate 2 is not
fitted into the resin frame 3.

[0046] In a case where the light guide plate 2 is fitted into
the resin frame 3, the light guide plate 2 is provided with a
protrusion, and the resin frame 3 is provided with a recess into
which the protrusion is fitted (see FIG. 4). Then, the protru-
sion of the light guide plate 2 is inserted into the recess of the
resin frame 3, so that the light guide plate 2 is fitted into the
resin frame 3. In this way, the fitting is attained. Note that an
entire side surface of the light guide plate 2 which is fitted into
the resin frame 3 can be fitted into the resin frame 3. The
present embodiment is, however, not limited to this. For
examples, part of the side surface of the light guide plate 2 can
be fitted into the resin frame 3.

[0047] Alternatively, in a case where the light guide plate 2
is not necessarily be fixed on the resin frame 3, the light guide
plate 2 can be configured to be supported by the resin frame 3
instead of being fitted into the resin frame 3 (see FIG. 5). In
the present embodiment, at least a side surface of the resin
frame 3 which faces a side surface of the light guide plate 2 is
inclined. Note, however, that the embodiment is not limited to
this configuration. For example, it is possible to separately
provide an inclined member between (i) a side surface of the
resin frame 3 which faces a side surface of the light guide
plate 2 and (ii) the side surface of the light guide plate 2.

Other Embodiments

[0048] So far, the description has been discussed with
regard to the case where an entire side surface, out ofthe resin
frame 3, which faces a side surface of the light guide plate 2,
is inclined. Note, however, that the present invention is not
limited to this. For example, part of a side surface of the resin
frame 3 which faces a side surface of the light guide plate 2
can be inclined. The following description will discuss such a
configuration with reference to FIG. 6. FIG. 6 is a cross-
sectional view illustrating a configuration of a LCD 20a
which employs a surface light source device 1a. The surface
light source device la includes a resin frame 3 whose side
surface is partially inclined.
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[0049] In the surface light source device la as illustrated in
FIG. 6, a side surface of the resin frame 3, which faces a side
surface of the light guide plate 2, is partially inclined. Spe-
cifically, the side surface is inclined not in a lower part but in
anupper part. According to the configuration, light, which has
leaked out of the side surface of the light guide plate 2 and is
then directed towards the lower part (not inclined part) of the
resin frame 3, is reflected from the resin frame 3 so as to
reenter the light guide plate 2. On the other hand, light, which
has leaked out of the side surface of the light guide plate 2 and
is then directed towards the upper part (inclined part) of the
resin frame 3, is (i) reflected from the partially inclined side
surface and then (ii) directed towards the liquid crystal panel
10. In this way, a partially inclined side surface of the resin
frame 3 which faces a side surface of the light guide plate 2
enables the light which has leaked out of the side surface of
the light guide plate 2 to (i) reenter the light guide plate 2 and
(ii) be directed towards the liquid crystal panel 10.

[0050] Even in the surface light source device la, the light
which has leaked out of the side surface of the light guide
plate 2 is reflected from the inclined surface (reflecting sur-
face) of the resin frame 3 so as to be directly directed towards
the liquid crystal panel 10. That is, the light emitted from the
light source will be directed towards the liquid crystal panel,
partially via a region where the reflecting surface of the resin
frame is formed. An area (effective light emitting area 13) of
light emitted from the surface light source device la of the
present embodiment is larger than that of the conventional
surface light source device. Therefore, the surface light
source device 1 can still have the effective light emitting area
13 larger than the active area 12 of the LCD 20 even in a case
where a light guide plate 2 is made smaller in the surface light
source device 1 thanin a conventional one. As the result, since
the light guide plate 2 of the surface light source device la can
be downsized, the surface light source device la can attain a
higher front luminance.

[0051] Note that the side surface of the resin frame 3 is not
limited to the inclined surface, provided that light, which has
leaked out of the side surface of the light guide plate 2, is
reflected from the side surface of the resin frame 3 so as to be
directed towards the liquid crystal panel 10. For example, the
side surface of the resin frame 3 can be a curved surface,
instead of the inclined surface. The following description will
discuss the curved surface with reference to FIGS. 7 and 8.
FIG. 7 is a cross-sectional view illustrating a configuration of
a LCD 2056 which employs a surface light source device 15.
The surface light source device 15 includes a resin frame 3
whose side surface is curved in a convex manner. FIG. 8 is a
cross-sectional view illustrating a configuration ofa LCD 20¢
which employs a surface light source device 1c¢. The surface
light source device 1c¢ includes a resin frame 3 whose side
surface is curved in a concavity manner.

[0052] Inthe surface light source device 15 as illustrated in
FIG. 7, a side surface of the resin frame 3 which faces a side
surface of the light guide plate 2 is curved. Specifically, the
side surface is curved in a convex manner. Light, which has
leaked out of the side surface of the light guide plate 2, is
directed towards the resin frame 3 and is then reflected from
the curved side surface of the resin frame 3 so as to be directed
towards the liquid crystal panel 10. Even in a case where a
side surface of the resin frame 3 is curved, the light, which has
leaked out of the side surface of the light guide plate 2, is
directed towards the liquid crystal panel 10. It is sufficient that
at least part of a side surface of the resin frame 3 which faces
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a side surface of the light guide plate 2 is curved with respect
to a direction perpendicular to the light exit surface, the
curved surface looking towards the light exit surface.

[0053] As illustrated in FIG. 8, the surface light source
device 1c can include a resin frame 3 whose side surface
facing a side surface of the light guide plate 2 is curved in a
concave manner. Even in this case, the light, which has leaked
out of the light guide plate 2, is reflected from the curved side
surface of the resin frame 3 so as to be directed towards the
liquid crystal panel 10.

[0054] As described above, even in the surface light source
devices 15 and 1¢, the light, which has been leaked out of the
side surfaces of the light guide plates 2, is reflected from the
curved surfaces (reflecting surfaces) of the resin frames 3 so
as to be directed towards the liquid crystal panel 10. That is,
the light, emitted from the light source will be directed to the
liquid crystal panel also via a region where the reflecting
surface of the resin frame is formed. An area (effective light
emitting area 13) of light emitted from the surface light source
device 1a is larger than that of the conventional surface light
source device. Therefore, the surface light source devices 15
and 1¢ can still have the effective light emitting areas 13 larger
than the active area 12 of the LCD 20 even in a case where
respective light guide plates 2 are made smaller in the surface
light source devices 16 and 1c than in a conventional one.
Since the light guide plate 2 of the surface light source device
1a can be downsized, the surface light source device 1 can
have a higher front luminance.

[0055] The present invention is not limited to the embodi-
ments, and can therefore be modified in many ways within the
scope of Claims. The technical scope of the present invention
encompasses embodiments obtained by combining the tech-
nical means appropriately modified within the scope of
Claims.

Overview of Embodiments

[0056] As early described, the surface light source device
of the present invention is configured such that the inclined
surface or the curved surface is an entire surface of the at least
a side surface.

[0057] According to the configuration, the light, which has
leaked out of the side surface of the light guide plate, is
effectively reflected towards the liquid crystal panel.

[0058] The surface light source device of the present inven-
tion is configured such that the inclined surface or the curved
surface has concavity and convexity.

[0059] According to the configuration, the light, which has
leaked out of the side surface of the light guide plate, can be
reflected from the inclined surface or the curved surface of the
frame, while being diffused by the concavity and convexity.
[0060] The surface light source device of the present inven-
tion is preferably configured such that the frame is made from
a white color material.

[0061] The surface light source device of the present inven-
tion is preferably configured such that the frame is made from
a resin or a sheet metal.

[0062] According to the configuration, the light, which has
leaked out of the side surface of the light guide plate, is
effectively reflected towards the liquid crystal panel.

[0063] The surface light source device of the present inven-
tion is preferably configured such that the light source is a
light emitting diode, a semiconductor laser, or a cold cathode
fluorescent lamp.
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[0064] According to the configuration, it is possible to
attain a surface light source device which emits light with a
high luminance.

[0065] Note that particular embodiments or examples dis-
cussed in the Detailed Description of the Invention are to be
understood as merely clarifying the technical contents of the
present invention, and are not to be understood narrowly as
being limited to these examples. The particular embodiments
or examples can be embodied, with being modified within the
spirit of the present invention and the scope of the attached
Claims.

INDUSTRIAL APPLICABILITY

[0066] The surface light source device of the present inven-
tion is applicable to a portable information device, such as a
laptop personal computer, a Personal Data Assistant, amobile
game device, or a mobile phone.

REFERENCE SIGNS LIST
[0067] 1, 1a, 15, 1c, 11 Surface light source device
[0068] 2 Light guide plate
[0069] 3 Resin frame
[0070] 4 Optical frame
[0071] 5 Reflecting film
[0072] 6 Bezel
[0073] 7 Light shielding tape
[0074] 8 Light source
[0075] 9 Flexible substrate
[0076] 10 Liquid crystal panel
[0077] 12 Active area
[0078] 13 Effective light emitting area
[0079] 14 Region
[0080] 15,16 Glass substrate
[0081] 17 Polarization plate
[0082] 20, 20a, 205, 20c Liquid crystal display device

1. A surface light source device comprising:

a light source for emitting light;

a light guide plate for guiding the light emitted from the
light source so as to direct the light outward via a light
exit surface of the light guide plate; and

a frame in which the light source and the light guide plate
are housed,

at least part, of at least a side surface of the frame which
faces a side surface of the light guide plate, being (i) an
inclined surface, which is inclined with respect to a
direction perpendicular to the light exit surface or (ii) a
curved surface, which is curved with respect to a direc-
tion perpendicular to the light exit surface, the inclined
surface or the curved surface looking towards the light
exit surface.

2. The surface light source device as set forth in claim 1,

wherein:

the inclined surface or the curved surface is an entire sur-
face of the at least a side surface.

3. The surface light source device as set forth in claim 1,

wherein:

the inclined surface or the curved surface has concavity and
convexity.

4. The surface light source device as set forth in claim 1,

wherein:

the frame is made from a white color material.

5. The surface light source device as set forth in claim 4,

wherein:

the frame is made from a resin or a sheet metal.
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6. The surface light source device as set forth in claim 1, 7. A liquid crystal display device comprising a surface light
wherein: source device recited in claim 1 and a liquid crystal panel.
the light source is a light emitting diode, a semiconductor
laser, or a cold cathode fluorescent lamp. woR R Rk
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