DESCRIPTION [Title of Invention] SURFACE LIGHT SOURCE DEVICE
AND DISPLAY TECHNICAL FIELD [0001] The present invention relates
to a surface light source device performing surface light emission with use
of a light guide plate, and a display including such a surface light source
device. The present application contains subject matter related to that
disclosed in Japanese Priority Patent Application JP 2008-163165 filed in
the Japan Patent Office on June 23, 2008, the entire content of which is
hereby incorporated by reference. BACKGROUND ART [0002] In recent
years, so-called partial drivingp¥eoxIB8EBIE&ng) in which the in-plane
intensity distribution of a backlight applied to a liquid crystal display or the
like is partially changed is performed (for example, refer to PTL 1). In such
artial driving, in the case where a region with high light emission intensity
[Tﬁg‘r\@fé‘]ﬁ@@i@?ﬁ%ith low light emission intensity are adjacent to each other, a
boundary therebetween may look unnatural, For example, in_the case

where a pl§%wfﬁéﬂpﬂﬂ d%%%&é&?@%ﬁﬁe%@d%@&%% surface

light source device, and partially driving is performed with use of one light
guide plate as one partial drive lighting region, the intensity at the juncture

TE%@]&[@QE ide plates changes abruptly, so that the boundary
oks unnatural.

[0001] The present invention relates to a surface light source device performing
surface light emission with use of a light guide plate, and a display including such a
surface light source device.

The present application containg subject matter related to that disclosed in Japanese
Priority Patent Application JP 2008-163165 filed in the Japan Patent Office on June 23,
2008, the entire content of which is hereby incorporated by reference.
BACKGROUND ART

[0002] In recent years, so-called partial driving (or local diming) in which the in-plane
intensity distribution of a backlight applied to a liquid crystal display or the like is
partially changed is performed (for example, refer to PTL 1). In such partial driving,
in the case where a region with high light emission intensity and a region with low
light emission intensity are adjacent to each other, a boundary therebetween may look
unnatural. For example, in the case where a plurality of light guide plates are aligned
to design one surface light source device, and partially driving is performed with use of
one light guide plate as one partial drive lighting region, the intensity at the juncture of
the light guide plates changes abruptly, so that the boundary therebetween looks
unnatural.

[0003][Citation list]



[0003][Citation list] 2 [Patent Literature] [PTL 1] Japanese Unexamined
Patent Application Publication No. 2007-293339 [PTL 2] Japanese
Unexamined Patent Application Publication No. 2005-135843 [PTL 3]
Japanese Unexamined Patent Application Publication No. 2006-202639
[PTL 4] Japanese Patent No. 2710465 DISCLOSURE OF THE
INVENTION [0004] As one technique for solving this issue, it is
considered that a light source is arranged on each of a pair of side
surfaces of each light guide plate, and each light source is designed to
[Pateab/bismetgtihe following nonuniform light emission intensity distributions
g’l) and (2). In any of the cases, nonuniform light emission intensit
[PTHidtilsnans dpeanintdsaiss welifsHaad whdspeos Sy 8y it 339
emission from the light sources, and these nonuniform light emission
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DISCLOSURE OF THE INVENTION
[0004] As one technique for solving this issue, it i3 considered that a light source is
arranged on each of a pair of side surfaces of each light guide plate, and each light
source is designed to have one of the following nonuniform light emission intensity
distributions (1) and (2). In any of the cases, nonuniform light emission intensity
distributions of the light sources are formed independently by light emission from the
light sources, and these nonuniform light emission intensity distributions are
superimposed on each other to form an arbitrary light emission intensity distribution as
a whole emission surface. Thus, the boundary between the light guide plates is
allowed to look natural.

(1) Light emission intensity is higher and lower at places closer to and farther
from a light source, respectively.

(2) Light emission intensity is lower and higher at places closer to and farther
from a light source, respectively.
[0005] On the other hand, as a method of emitting light from an emission surface of a
light guide plate, for example, the following techniques (A) to (C) are applicable. For
example, there is proposed a technique in which a plurality of prisms are arranged

along a light guide direction at one and the same height and equal intervals on a



(2) Light emission intensity is lower and higher at places closer to and
farther from a light source, respectively. [0005] On the other hand, as a
method of emitting light from an emission surface of a light guide plate, for
example, the following techniques (A) to (C) are applicable. For example,
there is proposed a technique in which a plurality of prisms are arranged
along a light guide direction at one and the same height and equal
intervals on a 3 reflection surface of the light guide plate so as to
uniformly emit light from the positions of the light guide plates ifor
reflestimpiarfastepfotier Light tevage platesp ElgraVimGLoaa Y rosdssiak Hiogmn the
processing or the like is performed on a reflection surface or an emission
posidignacéd bedishheydroaaesdor exagmia iatdpdl Witrlli§rtiscattering
properties or light diffusion properties is used as a material of a light guide
platelA) EngesygedpidAesS aBaliGHY siRtesSiaseCtang8s HaRy AmgHton 2
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(B) A material with light-scattering properties or light diffusion properties is
used as a material of a light guide plate.

(C) The thickness of a light guide plate changes along a light guide direction.
[0006] Now, in the case of the above-described distributions (1) and (2), a
configuration for achieving an arbitrary light emission intensity distribution with all
light guide plates by superimposing nonuniform light emission intensity distributions
on one another will be considered below. First, in the case of the above-described light
emission intensity distribution (1), the liugt guide plate is designed so that light is
emitted sequentially from a side closer to a light source and the total light amount
reaching to a certain point decreases with increasing distance from the light source.
Therefore, the configurations of the light guide plates for one light source and the other
light source may be designed independently by the above-described techniques (A) to
(C) so as to emit a larger amount of light from a position closer to the light source, and
the light guide plates may be combined to form the configuration. At this time, in the
configuration of the light guide plate for the one light source, the amount of emission
light decreases with increasing distance from the one light source, that 1s, with
decreasing distance from the other light source; therefore, the configuration of the light
guide plate for the one light source have little effect on the configuration of the Iight
guide plate for the other light source. Therefore, it is easily achievable to

independently form the above-described nonuniform light emission intensity



configuration for achieving an arbitrary light emission intensity distribution
with all light guide plates by superimposing nonuniform light emission
intensity distributions on one another will be considered below. First, in the
case of the above-described light emission intensity distribution (1), the
liugt guide plate is designed so that light is emitted sequentially from a
side closer to a light source and the jotal light amount reaching to a
certain point decreases with increasing distance from the light source.
Therefore, the configurations of the light guide plates for one light source
distrapietittns bthendighpesursshibsrberdesigmedidependently by the
above-described techniques (A) to (C) so as to emit a larger amount of
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may be combined to form the configuration. At this time, in the
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ount o ncreasing distance from each light source. However,
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light on a side far from one light source may cause light emission on a
ano8ige close to the other light source. Therefore, it is extremely difficult to
independently form the above-described nonuniform light emission
[oodstenBityvelistblutigns {B)andestipestmpiestbthzm () oospasttier [AR08hove-
However, in the above-described distribution (2), compared to the
desatimdedthesbutied distnibutiafo(d) lizbnamforionlighhe oisgioasatitbie light guide
junctures of the light guide plates or nonuniform light emission near a light
platepurcesoitate di gitevensiuoresceritgdtisoatioaed-tollsd sffextivéiyorescence)
reduced; therefore, the jwictures are allowed to look more natural.
is alfpreeditrdeiriSagtsivhbtecesedhibsisfarsu thecaightesourcel gevadd allebiagore
to independently form nonuniform light emission intensity distributions in
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~_farther from a light source, respectively. [0009] The present invention is
indgperfient s dvEmenBb T digHhuR RsieR dntsRa Y idisHBiHfees grivghich light
Jinvention to provide a surface light source device and a display having a,
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surfaces of a light guide plate and allowed to independently form
SOUSHTRSREFHY fiht emission intensity distributions in which light emission

[OO(l)gt]e%{Eyﬁ?e!s%\ﬁeirnggr%ig}gpseﬁl%g l[%%%?ve the above-described issues, and it is an
object of the invention to provide a surface light source device and a display having a
configuration where light sources are arranged on both of a pair of side surfaces of a

light guide plate and allowed to independently form nonuniform light emission

intensity distributions in which light emission intensity is lower and higher at places



5 closer to and farther from each of the light sources. [0010] A first surface
light source device of the invention includes: a light guide plate including a
light emission surface, a reflection surface and a pair of facing side
surfaces; a first light source and a second light source arranged on the
pair of side surfaces of the light guide plate; a plurality of first inclined
surfaces arranged on one or both ofsthe light emission surface and the
reflection surface of the liguit guide plate and facing the first light source;
and a plurality of second inclined surfaces arranged on one or both of the

closight erisyibastirrcadnelthe hallbetBirurface of the light guide plate
and facing the second light source. Herein, the heights of the first inclined
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e and the first'display of the invention, as the first
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surface facing the second light source are arranged on one or both of t
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light from the first light source and light from the second light source are
surfiefiegtadfromithecfsstinglinReasirachsarddfom the first light source, and the
heights of the second inclined surfaces gradually increase with increasing distance
from the second light source.
[0011] Note that "facing the first light source" means being directed toward the first
light source in the light guide plate. Likewise, "facing the second light source” means
being directed toward the second light source in the light guide plate.
[0012] A first display of the invention includes; the above-described first surface light
source device performing surface light emission; and a display section displaying an
image by modulating light from the first surface light source device based on an image
signal.
[0013] In the first surface light source device and the first display of the invention, as
the first inclined surface facing the first light source and the second inclined surface
facing the second light source are arranged on one or both of the light emission surface

and the reflection surface of the light guide plate, light from the first light source and

light from the second light source are reflected from the first inclined surface and the



6 second inclined surface, respectively. At this time, as the heights of the
first inclined surfaces increase with increasing distance from the first light
source, a larger amount of light from the first light source is emitted from
the light emission surface at a place farther from the first light source.
Likewise, as the heights of the second inclined surfaces increase with
increasing distance from the secondglight source, a larger amount of light
from the second light source is emitted from the light emission surface at a
place farther from the second light source. [0014] For example, the
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Alternatively, it is desirable that the light guide plate has a configuration in
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second inclined surfaces, height differences between the first inclined
lighswifakecanddhecligbh) catnissiansiiiace dad thelipdlectiacsuriace)iaigme, in
changed between the pair of side surfaces, and height differences
the BetvephtheisRconioclnetbaurtacke andcihve lightiemissieniswiacex aktitien
reflection surface) are changed between the pair of side surfaces.
inclAdsotiinfty; indhieclightrénissidnastiitdce¢bntdesrefteetiandstirdaitba)] anclined
surface shape is allowed to be formed without using an inclined surface
surfathefatirartihesticsnd niighe cond-n clink dhsufades (@0 B] Af sbeothdrd urfalined
light source device of the invention includes: a light guide plate including a
surflight esmediontsurfdes od vefl Scsiondintdcarenera theieiorfadingisitldight guide
surfaces; a first light source and a second light source arranged on the
conpalses e seiraless ofmras Rpeuiirhbliee thpiaeang Behseirernddkewise,
surfaces arranged on one or both of the light emission surface and the
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guide control section exerts less influence upon light from the first light source.

[0015] AMlernatively, it is desirable that the light guide plate has a configuration in

which in addition to the above-described changes in height in the first and second

inclined surfaces, height differences between the first inclined surface and the light



[0017] A second display of the invention includes: the above-described
second surface light source device performing surface light emission; and
a display displaying an image by modulating light from the second surface
light source device based on an image signal. [0018] In the second
surface light source device and the second display of the invention, as the
first inclined surface facing the first kght source and the second inclined
surface facing the second light source are arranged on one or both of the
light emission surface and the reflection surface of the light guide plate,
emisigpe froRfpase@rsthg Rghedinncaeper)ighe irbngsd ssvisenidhn Juin e arde
reflected from the first inclined surface and the second inclined surface,
surfpegpettivdivioht Wifftrnscademuanisihitcireapduitatissdameriiranut forkeht
closely with increasing distance from the first light source, in the light
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distance from the first side surface. The light source is arranged on the

botiist sideishrtanpabeacitakibadigh gueaisadions.cond thepluralbtyiot light
light guide sections include a first light guide section configured by
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the other of the side surfaces of the light guide plate unit, respectively, and
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surface and the first side surface on the one side surface and the other

the Side isgiact of fheedight guideplatewnitoselpeatyalyrdodeoiitned from the
display of the invention includes: the above-described third surface light
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increasing distance from the second light source.

[0017] A second display of the invention includes: the above-described second surface
light source device performing surface light emission; and a display displaying an
image by modulating light from the second surface light source device based on an
image signal.

[0018] In the second surface light source device and the second display of the
invention, as the first inclined surface facing the first light source and the second
inclined surface facing the second light source are arranged on one or both of the light

emission surface and the reflection surface of the light guide plate, light from the first



9 an image by modulating light from the third surface light source device
based on an image signal. [0021 ] In the third surface light source device
and the third display of the invention, in the light guide plate unit, a
plurality of light guide sections with a configuration in which the thickness
thereof gradually decreases from the first side surface to the second
surface and the light emission amougit increases from the first side surface
to the second side surface are arranged, and the plurality of light guide
sections include a first light guide section configured by arranging the first
lightasgrindd isht Sramothnacsine Jigbh se4r6s A6 n@iﬂﬁ%ﬁ@ﬁa&%@ fﬁﬁtd%h&ed
second light guide section configured by arranging the first side surface on
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first side surface to the second side surface and the light emission amount
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arranged, and as the plurality of light guide sections, the first light guide
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[00201 A third display of the invention includes: the above-described third surface

light source device performing surface light emission; and a display section displaying



BRIEF DESCRIPTION OF THE DRAWINGS [0024] [FIG. I] FIG. lis a
perspective view illustrating a schematic configuration of a surface light
source device according to a first embodiment of the invention. [FIG. 21
FIG. 2 is a conceptual diagram for describing a specific configuration of
the 11 surface light source device illustrated in FIG. 1. [FIG. 3] FIG. 3is a
diagram for describing functions of the surface light source device
illustrated in FIG. 1. [FIG. 4] FIG. 4 is a diagram illustrating an example of
a height distribution and a light emission intensity distribution of the

an igipgady IigRdsbtng dEvidomudradliainrise ligheosremdeyas aardgramn

~llustrating an example of a light emission intensity distribution of a surface
imaggkEdtirce device according to Modification Example 1.

[0021] In the third surface light source device and the third display of the invention, in
the light guide plate unit, a plurality of light guide sections with a configuration in
which the thickness thereof gradually decreases from the first side surface to the
second surface and the light emission amount increases from the first side surface to
the second side surface are arranged, and the plurality of light guide sections include a
first light guide section configured by arranging the first side surface on one of the side
surfaces of the light guide plate unit and a second light guide section configured by
arranging the first side surface on the other side surface. In such a configuration, as the
light source is arranged on the first side surface of each of the light guide sections, in
the light emission surface of each of the light guide sections, an emission amount is
smaller and larger at places closer to and farther from the light source, respectively.

[0022] According to the first and second surface light source devices of the invention,
the first and second inclined surfaces are arranged so as to face the first and second
light sources arranged on a pair of side surfaces of the light guide plate, respectively,
and the heights of the first and second inclined surfaces increase with increasing
distance from the first and second light sources, respectively; therefore, a nonuniform
light emission intensity distribution in which light emission intensity is lower and
higher at places closer to and farther from the first light source and a nonuniform light
emission intensity distribution in which light emission intensity is lower and higher at
places closer to and farther from the second light source are allowed to be formed
independently. Moreover, a desired light emission intensity distribution as the whole

light guide plate is allowed to be formed by superimposing these nonuniform light



[FIG. 6] FIG. 6 is a diagram illustrating an example of a schematic
configuration, a height distribution and a light emission intensity
distribution of a surface light source device according to Modification
Example 2. [FIG. 7] FIG. 7 is a diagram illustrating an example of a height
distribution and a light emission intensity distribution of a surface light
source device according to Modificagtjpn Example 3. [FIG. 8] FIG. 8 is a
conceptual diagram for describing a configuration of a surface light source
_device according to Modification Example 4. [FIG. 9] FIG. 9 is a diagram
emisRifstrinionsin Siaaipieons distapehionkess vk nralbepitthedd iggadstippipys.
_ concave sections of the surface light source device illustrated in FIG. 4.
dispimydmeet nrelitdsslosad faderiaminghaaroifidebkample of the surface
light source device illustrated in FIG. 4, and a diagram illustratin an1 .
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emission amount increases with increasing distance from the first side surface are
arranged, and as the plurality of light guide sections, the first light guide section
configured by arranging the first side surface on one of the side surfaces of the light
guide plate unit and the second light guide section configured by arranging the first
side surface on the other side surface of the light guide plate unit are arranged. When
the light source is arranged on the first side surface of each of the light guide sections,
in a configuration in which the light sources are arranged on both of the pair of side
surfaces of the light guide plate unit, nonuniform light emission intensity distributions
in which light emission intensity is lower and higher at places closer to and farther
from the light source are allowed to be formed independently. Moreover, a desired
light emission intensity distribution as the whole light guide plate unit is allowed to be
formed by superimposing these nonuniform light emission intensity distributions on
one another, and in the third display, display image quality is allowed to be improved

accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0024] [FIG. 1] FIG. 1 is a perspective view illustrating a schematic configuration of
a surface light source device according to a first embodiment of the invention.

[FIG. 21 FIG. 2 is a conceptual diagram for describing a specific configuration of the



12 the surface light source device illustrated in FIG. 1. [FIG. 13] FIG. 13 is
a conceptual diagram for describing a configuration of a surface light
source device according to Modification Example 6. [FIG. 14] FIG. 14 is a
perspective view illustrating a schematic configuration of a surface light
source device according to Modification Example 7. [FIG. 15] FIG. 15
illustrates a configuration of a backlight according to Application Example
1. [FIG. 16] FIG. 16 is an example of a light emission intensity distribution
obtained by the backlight illustrated in FIG. 15. [FIG. 17] FIG. 17 is a
surfprey §gbtaverGedovikestiangted dedfi§urhtion of a main part of a display

according to Application Example 2. [FIG, 18] FIG. 18 is a perspective
[F1GsidW Fdtadde R HSRI6E aw&waém@ﬁﬁr@gﬁeﬁgﬁia BtrEslsdce

icture display region and a partial lighting region.
illus?rated n FI(p}. Y g P g greg

[FIG. 4] FIG. 4 is a diagram illustrating an example of a height distribution and a light
emission intensity distribution of the surface light source device illustrated in FIG. 1.
[FIG. 5] FIG. 5 is a diagram illustrating an example of a light emission intensity
distribution of a surface light source device according to Modification Example 1.
[FIG. 6] FIG. 6 is a diagram illustrating an example of a schematic configuration, a
height distribution and a light emission intensity distribution of a surface light source
device according to Modification Example 2.

[FI1G. 7] FIG. 7 is a diagram illustrating an example of a height distribution and a hight
emission intensity distribution of a surface light source device according to
Modification Example 3.

[FIG. 8] FIG. 8 is a conceptual diagram for describing a configuration of a surface
light source device according to Modification Example 4.

[FIG. 9] FIG. 9 is a diagram illustrating an example of distributions of intervals,
pitches and density of concave sections of the surface light source device illustrated in
FIG. 4.

[FIG. 10] FIG. 10 is a diagram relating to another example of the surface light source
device illustrated in FIG. 4, and a diagram illustrating an example of distributions of
heights, widths and density of concave sections.

[FIG. 11] FIG. 11 is a perspective view illustrating a schematic configuration of a
surface light source device according to Modification Example 5.

[FIG. 12] FIG. 12 is a conceptual diagram for describing a specific configuration of



[FIG. 19] FIG. 19 is a perspective view illustrating a configuration of a
main part of the display according to Application Example 2. [FIG. 20] FIG.
20 is a perspective view for describing an example of an arrangement
relationship between a picture display region and a partial lighting region.
[FIG. 21] FIG. 21 is a sectional view illustrating another example of a light
guide plate illustrated in FIG. 1. [FIG222] FIG. 22 is a perspective view
illustrating a schematic configuration of a surface light source device
according to a second embodiment of the invention. [FIG. 23] FIG. 23 is a
the glisigeartifor Weseribimira ithangedimelghtland a change in height
difference of the surface light source device illustrated in FIG. 22. [FIG.
[FIG4) HId 194 18 is cormnssrinilorhpem foF deseiibing acsnfigsetna s msidace

surface 13 ) _ ,
light source device according to Modification Example 6.

[FIG. 14] FIG. 14 is a perspective view illustrating a schematic configuration of a
surface light source device according to Modification Example 7.

[FIG. 15] FIG. 15 illustrates a configuration of a backlight according to Application
Example 1.

[FIG. 16] FIG. 16 is an example of a light emission intensity distribution obtained by
the backlight illustrated in FI1G. 15.

[FIG. 17] FIG. 17 is a perspective view illustrating a configuration of a main part of a
display according to Application Example 2.

[FIG. 18] FIG. 18 is a perspective view for describing an example of an arrangement
relationship between a picture display region and a partial lighting region.

[FIG. 19] FIG. 19 is a perspective view illustrating a configuration of a main part of
the display according to Application Example 2.

[F1G. 20] FIG. 20 is a perspective view for describing an example of an arrangement
relationship between a picture display region and a partial lighting region.

[FIG. 21] FIG. 21 is a sectional view illustrating another example of a light guide plate
illustrated in FIG. 1.

[FIG. 22] FIG. 22 is a perspective view illustrating a schematic configuration of a
surface light source device according to a second embodiment of the invention.

[FIG. 23] FIG. 23 is a diagram for describing a change in height and a change in
height difference of the surface light source device iliustrated in FI1G. 22.

[FI1G. 24] FIG. 24 is a conceptual diagram for describing a surface shape in the surface



light source device illustrated in FIG. 1. [FIG. 25] FIG. 25 is a conceptual
diagram illustrating a surface shape design process in the surface light
source device illustrated in FIG. 22. [FIG. 26] FIG. 26 is a conceptual
diagram illustrating a design process o o ing FIG. 25. [FIG. 27] FIG. 27 is
a perspective view illustrating a schematic configuration of a surface light
source device according to Modificgtion Example 10. [FIG. 28] FIG. 28 is
a conceptual diagram illustrating a surface shape design process in the
_surface light source device illustrated in FIG. 27. [FIG. 291 FIG. 29 is a
lightnsepteaienddpsiing srdfidgla design process following FIG. 28. [FIG.
[FIC?SA FIG. 30 is a perspective view illustrating.a schematic configuration of a
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. 31] FIG. 31 is a side view illystrating a ematic configuration of a
in thy Spafasy;faRisres é‘é‘(}ﬁ?eﬂi‘é%?%’?&’tgfgﬁer modification example.

[FIG. 26] FIG. 26 is a conceptual diagram illustrating a design process following FIG.
25.

[FIG. 27] FIG. 27 is a perspective view illustrating a schematic configuration of a
surface light source device according to Modification Example 10,

[FIG. 28] FIG. 28 is a conceptual diagram illustrating a surface shape design process
in the surface light source device illustrated in FI1G. 27.

[FIG. 29] FIG. 29 is a conceptual diagram illustrating a design process following FIG.
28.

[FIG. 30] FIG. 30 is a perspective view illustrating a schematic configuration of a
surface light source device according to Modification Example 11.

[FIG. 31] FIG. 31 is a side view illustrating a schematic configuration of a surface
light source device according to another modification example.

[FIG. 32] FIG. 32 is a perspective view illustrating a schematic configuration of a
surface light source device according to a third embodiment of the invention.

[FIG. 33] FIG. 33 is a plan view and a side view of the surface light source device
illustrated in FIG. 32.

[FIG. 34] FIG. 34 is a perspective view illustrating a schematic configuration of a
surface light source device according to Modification Example 12.

[FIG. 35] FIG. 35 is a plan view and a side view of the surface light source device
illustrated in F1G. 34.

[FIG. 36] FIG. 36 is a perspective view illustrating a schematic configuration of a



[FIG. 32] FIG. 32 is a perspective view illustrating a schematic
configuration of a surface light source device according to a third
embodiment of the invention. [FIG. 33] FIG. 33 is a plan view and a side
view of the surface light source device illustrated in FIG. 32. [FIG. 34] FIG.
34 is a perspective view illustrating a schematic configuration of a surface
light source device according to Mogjfication Example 12. [FIG. 35] FIG.
35 is a plan view and a side view of the surface light source device
illustrated in FIG. 34. [FIG. 36] FIG. 36 is a perspective view illustrating a
surfsehbghaticwonfigliretiorrordngd p ddedidwaigm Soaraplelédice according to

Modification Example 13.
[FIG. 37] FIG. 37 is a perspective view illustrating a schematic configuration of a

surface light source device according to Modification Example 14.

[FIG. 38] FIG. 38 is a side view illustrating a schematic configuration of a light guide
section according to Modification Example 15,

[FIG. 39] FIG. 39 is a side view illustrating a schematic configuration of a light guide

section according to Modification Example 16.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
+40025] Embodiments of the present invention will be described in detail below
referring to the accompanying drawings.
[0026] First Embodiment

FIG. 1 is a perspective view illustrating a configuration of a main part of a
surface light source device {a surface light source device 1) according to a first
embodiment of the invention. For example, an arrangement of a plurality of the
surface light source devices 1 is used as a backlight for a liquid crystal display or the
like, and each surface light source device 1 configures a partial lighting region in
partial driving.
[0027] The surface light source device 1 is configured, for example, by arranging a
light source 10L (a first light source) and a light source 10R (a second light source) on
a pair of facing side surfaces, respectively, along an x direction of a flat light guide
plate Ta. In the light guide plate la, a reflection surface S1 and a light emission
surface S2 which faces the reflection surface S1 and emits emission light Lout are

formed. In the embodiment, a light guide conirol section 11L (a first light guide



[FIG. 371 FIG. 37 is a perspective view illustrating a schematic
configuration of a surface light source device according to Modification
Example 14. [FIG. 381 FIG. 38 is a side view illustrating a schematic
configuration of a light guide section according to Modification Example
15. [FIG. 39] FIG. 39 is a side view illustrating a schematic configuration of
a light guide section according to Mgglification Example 16. BEST
MODE(S) FOR CARRYING OUT THE INVENTION 40025] Embodiments
of the present invention will be described in detail below referring to the

contgelcseapamymy drdwhtgsuibogerrpstEHiodiReft secopldighfsgide control

perspective view illustrating a configuration of a main part of a surface
sectightp areReri Ricths siirstengiiagirde device 1) according to a first
embaodiment of the invention. For example, an arrangement of a pIuraIit){_
(0035 thEhe ikt 8 HgRuLBIGEa AR QR elsTBReRdY BCRiBH i Tgithe light
crystal display or the like, and each surface light device | .
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witlfﬁﬂg,tﬁotlrgl’?s%é&)&]& Ibwﬁ?‘gfgﬁteligléhgyégﬁering material or a light-diffusion material

in which fine light-scattering particles are dispersed. As a material of such fine light-
scattering particles, any material allowing the light emission surface to obtain desired
optical characteristics may be used. Note that the shape or size, the refractive index,
the concentration, the concentration distribution and the like of the light guide plate la
may be arbitrarily adjusted so as to obtain desired characteristics.

[0029] A plurality (three in this embodiment) of light sources 10L and a plurality
(three in this embodiment) of light sources 10R are arranged on a pair of side surfaces
of the light guide plate 1a, respectively. The light sources 10L and 10R are configured
of, for example, LEDs (Light Emitting Diodes). Note that the numbers of the light
sources 10L and 10R for each light guide plate 1a may be adjusted according to, for
example, the length of the side surfaces of each light guide plate la, and the numbers
of the light sources 101 and 10R are not specifically imited.

[0030] The light guide control section 111 controls guiding of light entering the light
guide plate 1a from the light source 10L side, and is configured of a plurality (five in
this embodiment) of concave sections (concave sections 111y, 1115, 1113, 1114 and

11L;s in order from a side closer to the light source 10L). The light guide control



15 control section) and a light guide control section 11R (a second light

guide control section) are arranged on the reflection surface Sl. [0028]

The light guide plate la is an optical member for allowing light from the

light sources 10L and 10R to propagate therethrough to the light emission

surface S2, and is made of a glass material or the like. However, the light

guide plate la may be made of any gther material allowing light from the

light sources 10L and IOR to propagate therethrough. For example, the

light guide plate la may be made of not only a material with high
sectifanspBrepriydbticaiding hgHiche swesig ilwtdisht sridignedittasismm the light

material in which fine light-scattering particles are dispersed. As a material
sougsesiUh fide FgHtiscanbaREDafr e alify MMxeHuiEicRMBeREngHT concave

emission surface to obtain desired fé{;tical characteristics may be used.
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guide plate 1'a may be Ing to, for example, the leng
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sourcés 10L and IOR are not specifically limited. [0030] The light guide
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from the light source 10L side, and is configured of a plurality (five in this

sectRPFIMERD Rlcancaie-srcipRp oNFaNe BERIANSlaHorhddeBs hrldnde the
111 _4 and 11L5 in order from a side closer to the light source 10L). The

conbgt¥ @gensontrol 16

[0031] Now, referring to FIGs. 2(A) and (B), specific configurations of the above-
described light guide control sections 111 and 11R will be described below. The
surface light-emitting device 1 is equivalent to a configuration formed by
superimposing a configuration (refer to FIG. 2(A)) in which the light guide control
section 11L is provided for the light source 10L and a configuration (refer to FIG.
2(B)) in which the light guide control section 11R is provided for the light source 10R
on each other.

[0032] As iliustrated in FIG. 2(A), the concave sections 111, to 11Ls of the light
guide control section 11L each extend in a y direction, and the xz sectional shape of
each of the concave sections 11L; to 11L; is, for example, a triangular shape having
vertices A, B and C. In other words, the concave sections 111 to 11Ls have inclined
surfaces all to al5 (first inclined surfaces) facing the light source 10L and inclined

surface b11 to bl5 (third inclined surfaces) facing the light source 10R (not illustrated



section 1IR controls guiding of light entering the light guide plate la from
the light source IOR side, and is configured of a plurality (five in this
embodiment) of concave sections (concave sections 11 R1, 11 R7, 11 R3,
11 R4 and 11 R5 in order from a side closer to the light source 10R). Such
light guide control sections 11L and 11R have a configuration in which the
concave sections of the light guide ggntrol section 11L and the concave
sections of the light guide control section 11R are alternately arranged.
~However, the concave sections of the light guide control sections 11L and
in R/ haemsebyshriamhmgedodtasudle insdinutaudacsprtlkdmple, and
as in the case of Modification Example 4 which will be described later, in

the {Reliogdeviisrs Hd Bhtageemmard At sifget osraifdherishteriare oL

is difficult to alternately arrange the concaye sections. [0031] Now, ., .
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bove-described light guide control sections 11L and 11R will be, . ..
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guide co section 11L eath extend in a'y direction, and the xz
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example, a triangular'shape having vertices A. B and C."In other words,

pref8HIPNERAVE SBRIPAS Ll %&%%ﬁ@y%%‘ﬂ&&%%ﬁ%@@&kl{ 19 @15 (finghe

inclined surfaces) facing the light source 10L and inclined surface bl 1 to

thattl & @ire inelined sifages): Reingihe lightseige QR (NS iHustiated dnkle

in FIG. 2(A)), respectively. In the embodiment, the inclined surfaces al 1 to
of ted Bangihk isiatines surfaces bll to b15 are arranged on the sides closer
to the light source IOL and the light source 10R, respectively. Such
inclingdusurfaces all to al5 are(inclined at one and the same angle a (an
angle between a bottom surface AB and an inclined surface a), and the
inclingd $uaces )8 b15 are(@iclined at one and the same angle f3 (an
angle between the bottom surface AB and an inclined surface b). The
inclirfed¥hgieis A(ama)23 satisiy3he following conditional expression (1).
Moreover, the inclined angles a and 13 preferably satisfy conditional
[00&brelysisngipt ) ianthe2ynindimere prafernsifiapéomn dirsariisgesisharvglizbe
satisfy conditional expressions (1) to (3). Note that n is the refractive index

desesibre IRjAE gdigepIdte liehhaosied (Oh) Reppsideitaqirebrieviye: Geidieht

sougzlg tie()lf'in the light guide plate la. Likewise, "facing the light source 10R" means
being directed toward the light source 10R in the light guide plate la.

[0034] In particular, in the embodiment, the above-described concave sections 11L; to
1115 are arranged so that heights H (a distance from a line segment connecting vertices
A and B to the vertex C), that is, the heights of the inclined surfaces all to al5
gradually increase with increasing distance from the light source 10L. The heights H
are uniquely determined by the inclined angles o and § and the width of each concave

section (a distance between the vertices A and B). In the light guide conirol section



f3<oc. ...(1) 13(90-sin-1(1/n))/2 ... (2) [35,.(90-2sin-10/n))/2 ...(3) [0033]
Note that in the embodiment and modification examples which will be
described later, "facing the light source 10L" means being directed toward
the light source 10L in the light guide plate la. Likewise, "facing the light
source IOR" means being directed toward the light source IOR in the light
guide plate la. 18

11L, a light emission intensity distribution based on incident light from the light source
101 is allowed to be arbitrarily formed by adjusting the inclined angles o and § and the
heights H, Note that the light emission intensity distribution is also adjustable by an
emission angle distribution of incident fight from the light source 101, the shape or the
refractive index of the light guide plate 1a, or the like.

[0035] On the other hand, as illustrated in FIG. 2(B), for example, the concave
sections 11R; to 11Rs of the light guide control section 11R are configured to be
symmetrical to the concave sections 111 to 11Ls of the above-described light guide
control section 11L with respect to a central plane (an yz plane) of the light guide plate
la (hereinafter simply referred to centrally symmetrical). In other words, the concave
sections 11R; to 11Rs have inclined surfaces a21 to a25 (second inclined surfaces)
facing the light source 10R and inclined surfaces b21 to b25 (fourth inclined surfaces)
facing the light source 10L (not illustrated in FIG. 2(B))., respectively. In the
embodiment, the inclined surfaces a21 to a25 and the inclined surfaces b21 to b25 are
arranged on sides closer to the light source 10L and the light source 10R, respectively.
The inclined angle o in the inclined surfaces a21 to a25 and the inclined angle 3 in the
inclined surfaces b21 to b25 satisfy the above-described conditional expression (1).
Moreover, the inclined angles o and B preferably satisfy the conditional expressions
(1) and (2), and more preferably, the inclined angles o and P satisfy the conditional
expressions (1) to (3). Further, the concave sections 11R; to 11Rs are configured so
that heights H, that is, the heights of the inclined surfaces all to al5 gradually increase
with increasing distance from the light source 10R. In the light guide control section
11R, as in the case of the above-described light guide control section 11L, a light

emission intensity distribution based on incident light from the light source 10R is



[0034] In particular, in the embodiment, the above-described concave
sections 111 _,1 to 11 L5 are arranged so that heights I-I (a distance from
a line segment connecting vertices A and B to the vertex C), that is, the
heights of the inclined surfaces al 1 to al5 gradually increase with
increasing distance from the light source 10L. The heights El are uniquely
determined by the inclined angles ajand f3 and the width of each concave
section (a distance between the vertices A and B). In the light guide
control section 18 11L, a light emission intensity distribution based on
allovrddenbigebiteilihongisdsbursd vopash daxi/al%é BEFBIFaARs i the
. by adjusting the inclined angles a and p and the heights H. Note that the
helgﬂi’g‘h mission intensity distribution is also adjustable by an emission angle

distribution of incident light from the light squrce 1QL, the shape or the
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embodiment, the inclined surfaces a21 to a25 and the inclined surfaces
the BAkiRIB2R AHBAHANGRDPASRR AlaseEtadeHighk sariaedDLIRRM the light
light source 10R, respectively. The inclined angle a in the inclined
emiSdibiaceFRe SoAZR-anthiheimeined angladrinithe: inelinat suifeaesin@hsity
to b25 satisfy the above-described conditional expression (1). Moreover,
distthedioglicted-anglasca and f3 preferably satisfy the conditional expressions
(1) and (2), and more preferably, the inclined angles a and 13 satisfy the
[00XGndifimnal expeessionsAd ithu@)cdsusthidr; thghcgnckveoseolicastibhR toand
11RS5 are configured so that heights H, that is, the heights of the inclined
the Bghfagadalidotal Sagtadubli} ncheasemvithuiperdadindrdistiedechiorrtiie 10R
light source 10R. In the light guide control section 11R, as in the case of
and theghaisve-thesteiesptitist Hlideceperibidectiompler, megmderniglsionis better.
intensity distribution based on incident light from the light source IOR is 19
Hovgiesmenterbdaibiiagty 1oesdd bylepijsah g e idiihed eashcensayrdsgetion
_and the heights H. [0036] In addition, when the inclined angles a and ft are
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3) and to have desired fuminous intensity distribution characteristics.

In any of the cases, space for the inclined surfaces all to al5 and a2l to a25 is limited,

and the limited space constitutes a restriction on adjustment of the light emission

intensity distribution. Therefore, it is preferable to, after fixing the heights H, set a

minimum inclined angle B which does not cause interference so as to obtain desired



[0037] Moreover, to minimize influences of the light guide control section
11 L and the light guide control section 11R to be exerted upon light from
the light source IOR and light from the light source 10L, respectively, a
smaller inclined angle ft is better. However, when the inclined angle ft is
too small, the width of each concave section increases accordingly,
thereby causing interference with adjacent concave sections; therefore, it
is difficult to secure space for the inclined surfaces al | to al5 and a21 to
a25. On the other hand, when the width of each concave section is
lightpesiifiser soesiiotiscbusenduchortaiiapdtielene heights H are not
allowed to increase, and sufficient space for the inclined surfaces al 1 to
(0033 5Ny donctipnand srcanshvied bedimeniadili haftrorng beless,

space for the inclined surfaces all to al5 and a2l tg a25 is limited, and the
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emission is performed’in the surface light source device I. [0040] I this

reflGaR%: a3the hghtguide contrelsactions 4in and 14k AR.rranged Omtiflled

reflection surface SI, guiding of incident light from the light source IOL is

by @RNalieshythedight siddencontrobsectionhilopncauidingf ieidant light
light from the light source IOR is controlled by the light guide control
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is a schematic view illustrating a state where incident light Lo from the

willlighiiseuregdahpropagats Enugh thelightgoidepldtesteathiouietste foicre
the sake of simplicity and convenience, only the concave sections 11LE

incidad ight 2 pfiihe lightighideicontrol.geotiegaldkl tlarergdludtedigtt puide plate 1a.
process of guiding the incident light Lo at an incident angle 0 toward an

Howpposiia sitesskefat sifopliaifided|oseydmtheslight s thercorkBR) ket 411,
manner, first, the incident light Lo enters the inclined surface all of the

and ddheancisebgbh auide eprdrtsdndident ligne Lduignestid clackfropsarreol guiding
inclined surface all. Therefore, an angle (hereinafter referred to as light

the insidendrlighy whisrinafistdert gitd B fored wittvBPpralsesisieraiidits (e Rgtite
emission surface S2 is (0+2a). [0041] On the one hand, an angle

closmé%ﬁhgﬁgglh‘[@@%% LRSI oTHs |g&%g}qra,%pé) the incident light Ly enters the

inclined surface all of the concave section 11;, and the incident light Ly is reflected
from the inclined surface all. Therefore, an angle (heremafter referred to as light
guide angle) which reflected light L, forms with a plane parallel to the light emission
surface 52 is (6+2a.).

[0041] On the one hand, an angle (hereinafter referred to as total reflection angle)
which the light L; forms with a plane perpendicular to the light emission surface S2 is

(90—-6-20). In the case where the total reflection angle (90-0-2w) is equal to or



which the light LE forms with a plane perpendicular to the light emission
surface S2 is (90-0-2a). In the case where the total reflection angle
(90-0-2a) is equal to or 21 smaller than the critical angle of the light guide
plate | a, the light L1 is emitted to above the light emission surface S2. On
the other hand, in the case where the total reflection angle (90-0-2a) is
larger than the critical angle of the light guide plate la, the light L1 is
reflected from the light emission surface S2 to propagate through the light
guide plate la at the light guide angle (0+2a). [0042] Next, the light L1

sma
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of the concave section 11 L2, and the light LI is reflected from the incklkined
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11L5 gradually increase with increasing distance from the light source
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the inclined surface occurs. The light guide angle of light propagating
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result, the amount of light emitted from the light emission surface S2 is
111lar9en pnAsidafashner fiom dhedigbt, sauieeidoh:. Tin g, alightiemigiiource

intensity distribution by lighting of the light source | OL is formed. [0044]
101 ikgudsealincigent thghtdronvdhedighissblirced OR sequeptiaitgeofehdtiaght Lo
propagating through the light guide plate la; however, the light guide angle gradually
increases with each reflection from the inclined surfaces all to al5, and when the light
guide angle exceeds the critical angle, the light Ly is emitted from the light emission
surface S2.

[0043] Moreover, as the light guide control section 11L is configured so that the
heights H of the concave sections 111, to 11Ls gradually increase with increasing
distance from the light source 10L, the farther from the light source 10L, the more
easily reflection from the inclined surface occurs. The light guide angle of light
propagating through the light guide plate la increases with this reflection, and as a
result, the amount of light emitted from the light emission surface S2 is larger on a side
farther from the light source 10L. Thus, a light emission intensity distribution by

lighting of the light source 10L is formed.

[0044] Likewise, incident light from the light source 10R sequentially enter the



22 concave sections 11121 to | IR5 in a process of the light propagating
through the light guide plate la toward the light source TOL by the
concave sections IIRI to 11 R5 of the light guide control section 11R, and
the light guide angle gradually increases with each reflection from the
inclined surfaces ClI to a25, and when the light guide angle exceeds the
critical angle, the light is emitted fromy the light emission surface S2.
Moreover, as the light guide control section 11R is configured so that the
heights H of the concave sections 11R1 to 11R5 gradually increase with
congarresesiiepdisidhce fidfstHedigrresst idehoRelhprapfcant s timedriindight
_from the light emission surface S2 is larger on a side farther from the light
guidgopiage IDRVrILI A IERERRISSIOh RtehSitpRiatiTOEEASY! AGhtind bR the
~_light source IOR is formed. [0045] Next, meaning of the conditional
lighp gHids SR 526 ) 1okt iaiHe ot sHile sk i i i s FRagevith each
sections 11L] to,11 L5 of the light guide control section 1 IL and the
refl g /B o LR TREDARD iy guitR B LEcheR L SR rirpee
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the concave section | ILI to | IL5 are hidden behind the inclined surfaces
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11R1 to 11 R5 are hidden behind the inclined surfaces b21 to b25. [0047]

dist%ig@ﬁ%fpﬁ?f,ligﬁi'ﬂggtﬁftﬁléQig}ﬁ'%@%@HQE%@&HE& concave sections IIL, to
[0045] Next, meaning of the conditional expressions (1) to (3) for the inclined angles
o and P in the concave sections 111, to 11Ls of the light guide control section 11L and
the concave section 11R; io 11Rs of the light guide control section 11R will be
described below.

[0046] First, the conditional expression (1) in the case where the light source 10L
illuminates is considered. In this case, light propagating through the light guide plate
la preferentially enters inclined surfaces facing the light source 10L, that is, the
inclined surfaces all to al3 of the concave sections 11L; to 11Ls and the inclined
surfaces b21 to b25 of the concave section 11R; to 11Rs. It is because for light
propagating from the light source 10L, the inclined surfaces bl1 to bl5 of the concave
section 111, to 11Ls are hidden behind the inclined surfaces all to al3, and the
inclined surfaces a21 to a25 of the concave section 11R, to 11Rs are hidden behind the

inclined surfaces b21 to b25.

[0047] Therefore, the larger the inclined angles « of the concave sections 11L; to



IIL5 are, the more the increment of the light guide angle by each reflection
from the inclined surfaces al | to al5 increases, and as a result, a light
emission amount at that point increases. Therefore, the light emission
intensity distribution by lighting of the light source I0OL is easily adjusted.
Moreover, the smaller the inclined angles p of the concave sections | IRI
to 11 R5 are, the more the incrementof the light guide angle by each
reflection from the inclined surfaces 621 to b25 decreases, and as a
result, a light emission amount at that point decreases. Therefore, the
11 Linfige the Bpthéin ineremeni icts dizbitaHds ame By trechgitistive &omrshe
section 11R on the light emission intensity distribution formed by the light
incliggdreurfesesatd thelghpgiss ot srseitivi Aimhiednissipy cowsptakthat
_same applies to the case where the light source IOR illuminates, and Iigpt
poigrHjsagrifing HRRSEEHEHEY P80 GaI RIS Yot SHERNY Whibr 4 ghine Of the
__inclined surfaces bll tg b15 of the concave seg%ﬁns 1ILI t?,ll L5 nd#hef n
lighrratee Khriteds B 24siss oYE RS Mot 1R iy d FRESIPigt the
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that point decréases. Therefore, the influence of the light guide control
inteRSElIAR &bk 00 BEght emisaian iigositydigiibytionfeuned byife ehion
source IOR and the light guide control section 11R is reduced. Moreover,
111the largerthe inclined angles a of the concave sections 11R1 to 11 R5
are, the more the increment of the light guide angle by each reflection
roodrmithe snalinggisiriaces ok Whad ardiflareases, BRI idisuniresed].aad light
light emission amount at that point increases. Therefore, the light emission
propatenBibyHistiiutienipitlightagatihe ightaaiiclyl @Rrs tadilyladjdstethces
[0049] Specifically, when the inclined angles a of the concave sections
b111iblsl ool the bdncreasa;titmsihfllencé1df; el cba canlénsd cliofasdiLab th LS of
on incident light from the light source 10L increases, and when the .
the irwlined sagles MR ofdHd BonbavdsestiosrthRlight proR&zdengdaee, tieelight
influence of the concave section 11R1 to 11 R5 is reduced. Likewise,
sourheifRdlindlinboed ryteacasof the conéave Beklnbehir teelimRBied surfaces
increase, the influence of the concave sections 11R1 to | IR; on incident
b1ljighbhoranthéighelserstcaemstere i b2 sidhoremeneciserviery Briyids fd Rs
of the concave sections 111,1 to 11 L5 decrease, the influence of the
are iglon bebindihs TRl risces et J00EBTRIER:; the WBMistiheinclined
expression (2) in the case where the light source IOL illuminates is
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inclined angler’, the total reflection angle of the reflected



25 light is (90-213). On the other hand, as the critical angle of the light
guide plate la with a refractive index n is sin-1(1/n), it is only necessary to
establish the following expression (4). Thus, the above-described
conditional expression (2) is derived. 90-213sin-1(1/n)...(4) [0052] In
general, the intensity distribution of an angular direction of light entering
the light guide plate la from a perfeet diffusion light source such as an LED
is the highest in a direction perpendicular to an incident surface.

Therefore, when the conditional expression (2) is satisfied, the emission
a25 amoemefoanthadightresnissiorlighifasel SR byahewsneavbas epdioh screases.
to 11L5 is sufficient, and light use efficiency is thereby improved. [0053]
Thepsbwevibe lisulgmiseien ieiRisiyhdistptimite d giting rtepbalisegsgidR
~ from the light source, that is, light at an incident angle equal to the critical

15 eﬁfﬁglé%lﬁé@emitted to the outside of the light guide plate la by one
reflection from the inclined surface b25, the Iight emission inten
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expréssmn is satistied; the emission amount from the |ght emission

o RS A el iAied oo iiaeg gt
souiB R/ mcrééges, and when the inclined angles § of the concave sections 111 to
11L5 decrease, the influence of the concave section 11L; to 1115 is reduced.

[0050] WNext, the conditional expression (2) in the case where the light source 10L
illuminates is considered. In this case, as the height H of the concave section 11R; of
the light guide control section 11R is larger than that of the concave section 11L; of the
light guide control section 11L at a position closer to the light source 10L, there is a
high probability that incident light from the light source 10L will inevitably enter the
inclined surface b25. Therefore, when light from the light source 10L is emitted to the
outside of the light guide plate 1a by one reflection from the inclined surface b25, the
light emission intensity distribution is not adjustable by the concave sections 11L; to
I1Ls.

[0051] Therefore, the inclined angle B is derived so that the total reflection angle is
larger than the critical angle of the light guide plate la by reflection from the inclined

surface b25. In other words, light at an incident angle of 0° is reflected from the

inclined surface b25 with the inclined angle , the total reflection angle of the reflected



26 [0054] As described above, in the embodiment, the light guide control
sections 1 1L and 11R are arranged on the reflection surface Sl of the
light guide plate la; therefore, guiding of light from each of the light
sources 10L and IOR arranged on a pair of side surfaces of the light guide
plate la, respectively, is controllable. In other words, the concave sections
lIL, to 11 L5 having the inclined surfages al 1 to al5 and the inclined
surfaces bll to b15, respectively are arranged as the light guide control
section 11L, and are configured so that the heights of the concave
lightectRtheA 1 L Orothd pehindenssesiith inigiesa singlcidtiedéstrosnidrepiaist 1 a with
source I0OL; therefore, g nonuniform light emission intensity distribution in
a refiaishvigindemigsicnsinteri<hy i# ldvvepbn agseiaratplsseslbstreiddiyving
farther from the light source 10L, respectively, is allowed to be formed. At
exPHAIEEIE) ad IS iR B ed seTlitionrl expreaveTsearis s 1o
11L5 satisfy the conditional expression (1), the influence on the light from
the I%(I)ﬁ%ﬁ‘ﬁﬁ’@e {BR)is allowed{® be increased, and the influence on the

ight f the light OR is.all dtob d.Ont ther.
olSPen T gt setee O Ralovedio s, Ol ot o
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closer to and farther’from the light source 10R, respectively, Is allowed to
the REHOIVRELALIIS fiMewtha fnclinedranles :angul? IRINEHARGRAYEs thereby
sections 11R1 o 11 RS satisly the conditional expression (1), the
imptafignce on the light from the light source | OR is allowed to be increased,
‘and the influence on the light from the light source | OL is allowed to be
[0038uERRvekRErefesay tha nenUnitnmlig ieamissieaiiniensitieisistudlionsngle
by lighting of the light sources 27 10L and | OR are allowed to be formed
froringependetlycd00RbIINnuht tGS. idtAJeta (6illugtiate ancexamoplewafia is not
light emission intensity distribution by height distributions of the light guide
emia@dteolhectiansld b ahd IR ohiGe 41433 iludtyates eelightiemfssionhe inclined
intensity distribution in the case where in the light guide control sections |
surficand 3l iRe(tefer tonFGA{APfoyNdidtsbwR o hetbe mwatlyvsysantietriddllto to
each other, a height distribution (refer to FIG. 4(B)) in which the height H
11 Lgriacheitistéd orems essiljthvitiprensifigaistaricbdroelisatiiusfasre tiht $barelse.
10L and | OR is formed. As illustrated in FIG. 4(C), in the case where only
whahgighewolighe 20mmluiirateangie Mifienchof thedfipstelibieneghednclined
section | 1L is predominant; therefore, a nonuniform light emission,
surfipre hgidy iidtribe fom inedinnstat dhsy taialaredleriien Rgla it (SRop b askBY 2P )-
line is allowed to be formed. On the other hand, in the case where_ only the
On figimetdistiifors MsritisRlnsE timERReYRE GhGhidee coRnoi ve it 1
. 11R is predominant, therefore, a nonuniform light emission intensity,
is siistlbiich IS OHYBRERSPRY 12 ASHEHThE s AN S BE SR ~ Thus. the
Therefore, when hoth of the light spurces.|O IOR illuminate, the ...
abos SIS R LI B RS ISR e A L e e apional
each other, and a.uniform light emission. intensity distribution (indicate
exXPEERIN b T A AL T G Ran Rl B R by
the fggr%?lgé sections 11L| to 11Ls is more sufficient, and the light use efficiency is
thereby further improved.

90—sin *(1/m)-2p= sin” ' (1/m) .(3)



[0056] Next, modification examples of the invention will be described

below. Like components are denoted by like numerals as of the

above-described embodiment, and will not be further described. [0057]

Modification Example 1 FIGs. 5(A) to (C) illustrate an example of light

emission intensity distributions of a surface light source device according

to Modification Example 1 of the invgntion. 28 In the modification

example, in nonuniform light emission intensity distributions (indicated by

an alternate long and short dashed line and a dotted line) of the light
[005Huréesiesoibamabior, thébrgtinbedisarsh e Aly sridre RtdosrsgsdLl L

and the light emission intensity of the light source 10R are different from
and dd Bnaserrsrangeb Ansther eidstinioriineiht i dbroHahtenis el dbrisfore,

_are superimposed on each other, the whole light emission intensity , )
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sources 10L and IOR are allowed to be formed independently, an arbitrary
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allowed to be formed easily by superimposing the nonuniform light

pla @S8R ipteRSinGHistripuiions oneashRihen N RaplsHaty this allowed to be
modification example is effective In the case where a plurality of surface

forrigt SQUIRR daicas akeiasiangechaird HohEmissian baeasiysigtions 11L; to
successively changed between adjacent surface light source devices to

111 peidari pastiahditing!(detadsivill {18, dasdrifieddedes). (POSRNT fiem the light
above-described arbitrary light emission intensity distribution may be
source 10L is allowed to be increased, and the influence on the light from the light
source 10R is allowed to be reduced. On the other hand, the concave sections 11R; to
11R;5 having the inclined surfaces a21 to a25 and the inclined surfaces b21 to b25 are
arranged as the light guide control section 11R, and are configured so that the heights
of the concave section 11R; to 11Rjs increase with increasing distance from the light
source 10R; therefore, a nonuniform light emission intensity distribution in which light
emission intensity is lower and higher at places closer to and farther from the light
source 10R, respectively, is allowed to be formed. At this time, the inclined angles «
and B in the concave sections 11R to 11Rs satisfy the conditional expression (1), the
influence on the light from the light source 10R is allowed to be increased, and the

influence on the light from the light source 10L is allowed to be reduced. Therefore,

the nonuniform light emission intensity distributions by lighting of the light sources



founed not only in the case where the light emission intensity of the light
guide control section 11L and the light emission intensity of the light guide
control section 1112 are 29 different from each other but also in the case
where the height distributions of the light sources 10L and 10R are
different from each other. [0060] Modification Example 2 FIG. 6(A) is
a perspective view illustrating a schgmatic configuration of a surface light
source device according to Modification Example 2 of the invention, and
FIG. 6(B) and FIG. 6(C) illustrate an example of a height distribution and
10L gndxaRpre dtaigHodmisemedmdprsBigitibution, respectively. In the
modification example, in a light gzuide control sectign 11L-1, in addition to
[003Rk CopEavaGechibhs P 1t td usts Aangiadeutd Anshb RISIOMHEERTHLY

. increase in order from a side clgser to the light source 10L,, a concave
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In the modification example, the heights El of the Concave sections
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to increase with increasing distance from the light sources | OL and 10R,
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the light sources 10L and 1 OR are allowed to be formed independently.
therdapsefaraotha isame piacisasstbasmitnihe sifasailight soumedavicet an

of the above-described embodiment are obtainable.

alternate long and short dashed line is allowed to be formed. On the other hand, in the
case where only the light source 10R illuminates, the influence of the light guide
control section 11R is predominant; therefore, a nonuniform light emission intensity
distribution as illustrated by a dotted Iine 1s allowed to be formed. Therefore, when
both of the light sources 10L and 10R illuminate, the nonuniform light emission
Intensity distributions are superimposed on each other, and a uniform light emission
intensity distribution (indicated by a solid line in FIG. 4(C)) as the whole light guide
plate 1a is allowed to be formed.

[0056] Next, modification examples of the mvention will be described below. Like
components are denoted by like numerals as of the above-described embodiment, and
will not be further described.

[0057] Modification Example 1

FIGs. 5(A) to (C) illustrate an example of light emission intensity distributions

of a surface light source device according to Modification Example I of the invention.



[0062] Moreover, in the light guide control section | 1L-1, the concave
section 11L6 30 with a smaller height H than that of the concave section
11 L5 is arranged on a side closer to the light source IOR of the concave
section 11L5; therefore, as illustrated in FIG. 6(B), a height distribution
(indicated by an alternate long and short dashed line) in which the height
changes in a stepwise manner at angnd on the side closer to the light
source IOR is formed. Therefore, in the case where only the light source
10L illuminates, as illustrated in FIG. 6(C), an nonuniform light emission_
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_in'which the light emission intensity changes in a stepwise manner at an,
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nhontniform emission intensi ribution (indicate

cxalf SRRSO A SRR SRRIRGEDANIAR. 1 o CPYIRE DROASE ShiNfight

e side cfoser to the light source | OL Is allowed to be formed.
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superimposeé the nontniform light emission intensity distributions on each

lighPBgtsR e RIS siRniintansity Mistibytion (indicated by a solid line in
FIG. 6(C)) in which the light emission intensity changes in a stepwise

[003BRNREHARRkY endsdsBlQueslahrierarede Tius camabripbrRanasmini 11
light emission intensity at both ends of the light guide plate is preventable,

andSQ thgreoastienes of trghkirehuRavennessortie likeimedlcal to each other,
and the light guide control sections 11L and 11R may be configured so that the light
emission intensity of the light source 10L and the light emission intensity of the light
source 10R are different from each other. As the nonuniform light emission intensity
distributions by the light sources 10L and 10R are allowed to be formed independently,
an arbitrary light emission intensity distribution as the whole light guide plate is
allowed to be formed easily by superimposing the nonuniform light emission intensity
distributions on each other. In particular, this modification example is effective in the
case where a plurality of surface light source devices are arranged and light emission
intensity is successively changed between adjacent surface light source devices to
perform partial driving (details will be described later).

[0059] The above-described arbitrary light emission intensity distribution may be

formed not only in the case where the light emission intensity of the light guide control

section 11L and the light emission intensity of the light guide control section 11R are



preventable. [0065] Modification Example 3 FIG. 7(A) and FIG. 7(B)
illustrate an example of a height distribution and a light emission intensity
distribution in a surface light source device according to Modification
Example 3 of the invention. In the modification example, as illustrated in
FIG. 7(A), height distributions of concave sections in light guide control
sections 11L-2 and 11R-2 gently chgpge at ends on sides closer to the
light sources 10L and 10R. As illustrated in FIG. 7(B), in the case where
the light sources 10L and IOR individually illuminate, nonuniform light
diffemission prensthedttiblsadnsheraesrds tsytha tehh disdmg s M dight
dashed line and a dotted line) in which light emission intensity gently
sourgganfesnd IR aneldibEeE Spesitbehes the light sources 10L and 10R,
respectively, are allowed to be fon-ned by such a configuration. Therefore,
[0060h M esbificBiand sgmP&odrces IOL and 1 OR illuminate to superimpose
the nonuniform light emission in,tensi]tt‘)édistribution%‘on each other, a light

emisSioh ftshain? dISHIRGHSS (e By a2 BIRFRRERHE AT RIhP!
st ES BRI AL TR, s CRBSBIHALS AP Ml L prbven aend
REN R R TR e R TR R E
or SR A e s e s e e v

a 11%#{1[%211%6‘5%11@% thesake of simpligity:ARd ANy eBIRNGE LEEIREGHYS YIS .

ght source IOR and alight guide control section 21R are not

arraylléjéi rgfedadmh ﬁé?élﬂ‘ég figafion S aaRlRe Hedigbf aide.comtrelRertiome Jgnt

Isconfigured of a plurality 32 (eight in the modification example) of

souRRNEAVESESHGRS 40y Thesasensaaections il bavaesridentisaave

shape having an inclined surface all at an inclined angle a and an inclined

sectiviiface bisl atapdacingdabaenpitbonabilu sieatethinsblitze8(A)) anst ds a

fixed height H specified by the inclined surfaces al 1 and bl 1. Moreover,
posthedightauide werimk seetion RIR iDeomkgetied sems 1o beigentrallly control

symmetrical to the light guide control section 21L.
section 11R-1, in addition to the concave sections 11R; to 11R;s arranged so that the
heights H thereof increase in order from a side closer to the light source 10R, a
concave section 11R¢ with a smaller height H than that of the concave section 11R; is
arranged at a position farthest from the light source 10R, that is a position closest to the
light source 10L.
[0061] In the modification example, the heights H of the concave sections 11L; to
11Ls and the concave section 11R; to 11Rs are changed so as to increase with
increasing distance from the light sources 10L and 10R, respectively; therefore,
nonuniform light emission intensity distributions by the light sources 10L and 10R are
allowed to be formed independently. Therefore, the same effects as those in the

surface light source device 1 of the above-described embodiment are obtainable.

[0062] Moreover, in the light guide control section 11L-1, the concave section 111



[0067] Such concave sections 21L0 are arranged more closely with
increasing distance from the light source 10L. In other words, the concave
sections 21L0 are arranged so that intervals r therebetween gradually
decrease with increasing distance from the light source 10L. Note that as
illustrated in FIG. 8(B), a pitch p of each concave section 21L0 is specified
by a width g (a line segment specifigg by the vertices A and B) of the
concave section 21L0 and the intervals r, and the density of the concave
~ sections 21L0 is defined as D=q/p. [00681 For example, as illustrated in
withrpangyldey fieigit TG Hbeuithaicohths) ceetryis 23¢ti9nel ébndaieraeeeibrg a side
21L0 are arranged so as to fonn a distribution in which the intervals r )
closgrdathnyigbtcranss Wik pCrasriy evsEsrtendi thdhrgpssured tgirated in
Accordingly, in a distribution of the pitches p, the pitches p gradually . .
FIGatieoR BNt direuding drstisaiss rampkerighe donscnd shofieteris! dies) in
.9(B)), and in a distriution of the density D, the density D, graduall :
whigh i ReighlitRangrs 48ih g eReYA R aPs ﬁﬁ@l}iaﬂag ¥ E%f%%){%hﬁ&;‘%h‘
9(C n the other hand, distributigns of the intervals r, the pitches p an
sougle Hiehy e HORYSUNEe CBFS! SEHOHSTR B cAR i SoURee oL
... _symmetrical.to those of t bovesdescribed light quide,control section .
mmﬁﬁgf]&oé@] 1@%&‘%%%0 ifica %h g@aﬂ]pﬁg, in Itjﬁlélg#g);# gg%{é contror sed |8%Sﬁy
- 24l the conc i0 n I With ingreasin
R L A R R AR M

emig@%m?&eﬁﬂﬁﬁfﬁlﬂ%@o{ﬁ 5%@&%\)&%@1%%@%&1 iéxrlﬂn&? {ﬁg@i&ecl@é} to the

source 10L. Therefore, the light emission amount in a position closer to

lightBlIght SRUICRIRN: IS lARggnihag that in a position farther from the light

source 10L. Therefore, as in the case of the above-described

[0068NPORREEY, ﬁﬂﬁ@qgf@r%ﬂiﬂﬂmcﬁm@%@&iﬁﬁem,dit%ilaam&nsw!isﬁ 11R,
light emission intensity is lower and higher at places closer to and farther

witr@antheHgbiso W agl0hat @IRRE habANS @igved 1R b iarmeddm lightion
of the light source 10L. Moreover, also in the light guide control section

the 2R ciR@nuniiernyligbt@ousKion intestsity, disitlnstimedni¢tids cgirallieight
symmetrical to the nonuniform light emission intensity distribution of the

distdbonend@sdithed lightagdideddntedliseotidrh 2bhk seadiowedigdsefoansaghwise
Therefore, when both of the light sources IOL and IOR illuminate to

marsgpetithpcosd e thorsithifoloredistribetighs snmwsachlbthe formedifolinelicfiote, in
emission intensity distribution as a whole is allowed to be formed. [0070]

the pasdeduribebbbvelighe sononiléRnilightieaissisnilitemaig distibutiélinan
which light emission intensity is lower and higher at places closer to and

o g Hagh (R REIRESONR BB Y ST, (BAIEHEVABIE MHEANIS) in Which
changing the heights of the concave sections of the light guide control

the HgbtiSREBIONIREIICKEARERS the FiteNiBaMReH the eshenvkestdasier

Moreover, in the aboyve-described embodiment, a configuration in which

to the dighfesunes A iRl awade eigittedre changed is described as an
ample, and in the modification example, a confjguration in which the
00 g e och 8 (R BIVATS B SHBET o esChbel b Hipmiite t
example,. but the invention is not limited thereto, and.both of the hgights..
sup G RS ARkt o PR M B e S e
emi!srs‘¥8$51';% e%'%t“%{%{%uﬁ% X?aﬁﬁ"cgl%d th SRV R RO %&W@(gﬁeﬁ% which the
configuréd so that some of the concave sections are arranged at fixe
iigh'tné%}/s%l%n intensity changes in a stepwise manner at both ends is allowed to be

formed. Thus, an abrupt change in light emission intensity at both ends of the light

guide plate is preventable, so the occurrence of bright line unevenness or the like is



34 and have different heights, and the other concave sections have a
fixed height and are arranged at different intervals. [0071] FIGs. 10(A) to
(C) illustrate the case where the pitches p are fixed and the heights LI and
the widths q are changed as in the case of the surface light source device
| described in the above-described embodiment. The density D is changed
in such a manner also by the abovesglescribed surface light source device
1 to form a nonuniform light emission intensity distribution. At this time,
when the width q is too large, light emitted by the concave section with the
Pre‘té’éiﬁlé}@e width g may be visible as bright line unevenness. In such a case,
a_maximum value of the width g at which emission light is not visible as
(00 g M a8 cationentisar!isestimated, and the width q is fixed at the
maximum value, and then the intervals r may be decreased and.the
denditf D Tifay B iitiredsBa B HRES GIhEFHARK, RieRied Wit it and 2

small, the width mﬁ‘?g exceed ag)roces%lim'ta ion in formation or an ..

light, STRRGAANERRR, HIURRS R ale 22 HiARR UM ValiITGF (HENIEAG WA ©

s.not xcee?t e r%cess limitatign gr the uracy limitation is.
Mo R P e R R A U e i, psted

in ﬁ%g%@jﬁfh@a .tbgisip gtgggcsn%g qa_,_(rI] g(?g%%\f:deegesci% Ol’[l)S Mg iéﬁ%.dgf:c{ﬁeu%s(sgg b[os%zglms

ion Examp IS a'perspective view illustrating a

11L~E’%&§? "’}tﬁ{??%ggﬁn&;%?é}xgg t YRS AL SQHEs %Yﬂ%ﬁgﬁﬁcg&ﬁé‘s@ 181, and

ication e invention. In the surface light source device

10R3: 'J@‘E}M%&P%r@'lé‘?cjg%ﬁ,siﬁ%@%@%@1@1%_@ edanadaftacian 10r
surface S 1 of a light guide plate 3a. [0073] The light guide control section

indisidugentiaiseding pllighteniering iRe ightanise platgniafiantardghtvy
source 10L, and is configured of a plurality (five in the modification

an ?ﬁ%ﬁ&%@)&ﬁgc%W%&@Q!&ﬁ@dqwaﬁcﬁﬁcﬂgﬁ&ﬁﬂihé) 3 Lhidd Ui Wflission
intensity gently changes at the ends on the sides closer to the light sources 101 and
10R, respectively, are allowed to be formed by such a configuration. Therefore, when
both of the light sources 10L and 10R illuminate to superimpose the nonuniform light
emission intensity distributions on each other, a light emission intensity distribution
{(indicated by a solid line) in which the light emission mtensity gently changes at both
ends of the light guide plate is allowed to be formed, so bright line unevenness or the
like is preventable more effectively.
[0066] Modification Example 4

FIG. 8(A) illustrates schematic configurations of the light source 10L and a
light guide control section 21L i a surface light source device according to
Modification Example 3 of the invention, and FI1G. 8(B) is an enlarged view of a light
ouide plate. For the sake of simplicity and convenience, perspective views of the light

source 10R and a light guide control section 21R are not illustrated. In the

modification example, the light guide control section 21L is configured of a plurality



35 31L5 in order from a side closer to light source 10L). The light guide

control section 31R controls guiding of light entering the light guide plate

3a from the light source 10R, and is configured of a plurality (five in the

modification example) of convex sections (convex sections 31R1, 31R2,

31R3. 31 R4 and 31R5 in order from a side closer to the light source

10R). For example, such light guidesgontrol sections 31L and 31R have a

configuration in which the convex sections of the light guide control

section 31L and the concave sections of the light guide control section
(cight iR Hre mpreienbRnarrangba. JDoTagaNFEcEpaeifE confiberaforayr fsations

above-described light guide control sections 31L and 31R will be
21Lgbg¥figaddettrmhshapEiasngAmninsHacdBsurtrre sl kst anidpnlivgdange o and

device 1 is equivalent to a configuration formed by superimposin

an ipglnRiLFEHBAC(RIb At Ias gy sie inibA e lighetisiad %ﬁﬂ%i%@é%ﬁﬁ a
31Lj ided the light 10 d fi ti fer to FIG.

Fixeq DR RO I 0 B i 5 AR o Nyt fieht
. IOR ther. [0075] As illustrated in EIGs. 12(A). t

G RSNt Dbt AP 8 A L, el Bl

. C{h(()3se4£roof1t£t'1eeC éi%ﬁgﬂide control sections IIL and 11R, respectively, except
EUMGREPTHE VX séctions 31L1 to 31L5 of the light guide control section

[OO@L%%%%@C%%VS ét?o%%t%‘g’%@]a}%g%ggn%}%ghﬁ&% 91%1 ?ngf)éjclgﬁ’llgscli?s.lt%nce

ctio are convex toward the the reffection surface

fmrm%wgﬁ{%u £ FONVaY SARHANS AL 4o Shkahavedpslingd surfagesakh so

to al5 (first inclined surfaces) facing the light source 10L and inclined

thatSHHRCES Phﬁeﬁ&%&&h%&&%ﬂ‘y@%%@&@@ﬁ%@§ UL QUSRI ight

(not illustrated in FIG. 12(A)), respectively. In the modification example,

soutfie 1nelinegd,gurfaces aldktearlSpndahemelinesayranesbib donbiwa@tion

arranged on sides closer to the light source IOR and the light source 10L,
211 36srgsRectiyely « Miadnglinachsueasestalpdoiadd Brennclinedanthedmintthe
angle a, and the inclined surfaces bl 1 to b15 are inclined at the inclined
conéhgledidareoyendtiie converseainhtd denin3dl hatemriangectisadtial.,
the heights H thereof gradually increase with increasing distance from the
is défjhtdasioeqtPL . Further, the inclined angles a and p satisfy the
above-described conditional expression (1), preferably conditional

[00&Xpidssions: (19, andl @)t éndriferdsly. tnalsohditieuid expressionsi¢n) X0,
(3). The same applies to the convex sections 31121 to 31R5.

the concave sections 21Lg are arranged so as to form a distribution i which the
intervals r gradually decrease with increasing distance from the light source 10L.
Accordingly, in a distribution of the pitches p, the pitches p gradually decrease with
increasing distance from the light source 10L (refer to FIG. 9(B)), and in a distribution
of the density D, the density D gradually increases with increasing distance from the
light source 10L (refer to FIG. 9(C)). On the other hand, distributions of the intervals r,
the pitches p and the density D in the light guide control section 21R are centrally
symmetrical to those of the above-described light guide control section 21L.

[0069] In the modification example, in the light guide control section 21L, the

concave sections 211, are arranged more closely with increasing distance from the



[0076] Note that also in the modification example, "facing the light source
IOU means being directed toward the light source | OL in the light guide
plate 3a. Likewise, "facing the light source 10R" means being directed
toward the light source IOR in the light guide plate 3a. [0077] In the
modification example, in a process of incident light from the light source
10L propagating through the light gyigle plate 3a toward the light source
IOR by the light guide control section 31L, the light guide angle gradually
increases with each reflection from the inclined surfaces al 1 to al5, and
lighjprarahd Wbtatadiditisiedlsgleddmallis: wmedesurfaealsda greomheatdit veth
~emijtted from the light emission surface S2. Moreover, the heights H of the
incregiy e disgatiorison thodiebi pevre 1nfigiiaaier dbedigh qminy srcmaust in

with increasing_distance from the,liqgg source 10L; therefore, t{e emi__?sion
2 POSHIBR SRR TG SARES T S (FFRERE D R0 (U &P PR Ligs Tarthi i he

R R A R T
urce 10L, re is.formed b

closer to and farther from the light s ctively,. .
nonfigier JEER crsion RNy G RalGn 18 At BERYE iSRSy is

f incident light the light | he_light..
e T N T T
is alg@%ﬁ%yb@%ﬁ%é&%&/"ﬂf e Felleaian e hsinalined suraresiad-Ront

25, and when the totaf reflection angle is smaller than the critical angle,

cuidDRIEgeRLight 35 emitied fromthe: eht aINsSICREHERC R GMAURWEeh is

the heights H of the convex sections 31R[ to 31 R5 are configured so as

cen&%@i%ié@ﬂ&éﬁ%et%itﬁbhﬂﬁ{ﬁ@ﬁl@gi%ﬂ%ﬂﬁ@sfé%%ﬁ%ﬁéﬂ@hhﬁs@%‘a%&@Bf the
e

therefore, the emission amount from light emission surface 52 is larger
aboPd @eSidedartper omctosnightssetisee210R s TNetedare BeneamiRHOrMHighlore,
emission intensity distribution in which light emission intensity is lower and
whdni@her af platescioaasctolandiar il fihmithedightifruieedkeRhe nonuniform
respectively, is formed by lighting of the light source 10R. [0078]
distivtaneevesnwhendihercanditiomall gprassicon L)t satigiedbinitheacasehole is
where the light source 10L illuminates, light propagating through the light
alloguidleoflat®Baepreferentially enters inclined surfaces facing the light
source 10L, that is, the inclined surfaces al 1 to al5 of the convex
[00BIctidnsdBadribed 3bbBeanbitherineliven dighacesisno RBsEl thestdniemn n
section 31R1 to 31 R5. It is because for light propagating from the light
whighigl! BOLstI inttRdE sttacesanl fo BES of pheeoriest secishiahen frem
31L5 and the inclined surfaces a21 to a25 of the convex sections 31R1 to
the JipRISSAMBIGIJESPEBEHINY 1B rBiRvEhSh irers &Y Trargdbmbaghyechire
inclined angles a of the concave sections 31L, to 31 L5 are, the more t

h
congauretRERI thdroiey rdila AgIiBl EAUATERECABA D g peiRedtervals

surfaces al 1 to al5 increases, and as a result, a light emission amount at
betsiegp p@ﬁt‘iﬂ%‘f%‘é“s&?%ef%@fﬁ‘?ﬁfgHPeﬁ\‘Fsé"i‘%‘hVﬁﬁEiSﬁ%‘i’@e 's?ﬂﬁﬁ%WW’ 4

lighting of.the light source | OL is easily adjusted. Moreover, the.smaller .
conl R dl SRR S o s F TR e e
the increment,of the ligh ide angle by each reflection from the inclined
as o A U B S Y B R A, D it
are ALIBLRPIRL 9&‘@;9&%%?6 c?hadnged is described as an example, but the invention is

not limited thereto, and both of the heights and the intervals may be changed to form a
nonuniform light emission intensity distribution. For example, the concave sections

may be configured so that some of the concave sections are arranged at fixed intervals



Therefore, the influence of the light guide control section 31R on the light
emission intensity distribution formed by the light source 10L and the light
guide control section 31L is reduced. [0079] The same applies to the case
where the light source 1 OR illuminates, and light propagating through the
light guide plate 3a preferentially enters the inclined surfaces M1 to 1)15
of the convex sections 31L1 to 31L54and the inclined surfaces a21 to a25
of the convex section 31R, to 31R5. It is because for the light propagating
from the light source 10R, the inclined surfaces al 1 to al5 of the convex

and JwochE gent o dits. sk dmhethsermagairrseastsdits Bibedf iradbmpdare
sections 31R1 to 31R5 are hidden behind the reflection surface SI.

arranpidt atslidfousatdpianialshe inclined angles 13 of the convex sections 31L1
to 311 L5 are, the more the increment of the light guide angle by each

[00F&heEHGR HORMHS iHclifEFLaital8sBra YIRS e draessD 4ie HE diithe
. a light emission gmount af that point decreases, Therefore, the influence .
hei b A GuMICLEO AR CREREH 31 LR aoRoTh B LEHE bRy Gevic

distribution.formed by the light source IOR and the li uide control
e TR AR Sk SRR
convex sections 31R1 to 31R5 are, the.more the.increment. of the light .
ma A B e R M S e LA D Bt
gl i (GblhichioRt Ussian amavakal gl PNk DEIEAS S
hghkr%l?g?%gré,1%3§T%?1?§m|ss%o&h]inf%ttn%%§dis§ibution by lighting of the light B
emifiey Wtﬁe%'@a@@%‘gytﬁ‘ﬂ] %&ﬁqh[:%g%d%? A5 030V Es A3 A9 A5 Ene
light guide control section arranged on the reflection surface Sl of the light
uneGLtglesplate 3ans: canfigured ah aaGHeRS JYiHh-a,3hAaPs AaVINLIBSIINGEh Tight is
surfaces a and b specified by the inclined angles a and [3, the shape is
not NALWRIEM 48 e CORLANR-ShARE: ARCLEIAY-RRI 2 HRNYEX ShdRey By SaiChe
a case, the 39 same effects as those of the surface light source device 1
ma@hihe abrve-Hrstiihalcmbadimentardalivuedsta badhiainadifo0Biday be
Modification Example 6 FIGs. 13(A) and (B) illustrate a configuration
incref&arhomha sife aloserihethentighidsoyroedokmdln surfatkiighthsoukeeed a
device according to Modification Example 6 of the invention. The
protasdifiaétitonexafoptathas dhersacerggniiguitation. abnthatioh thess urfeceimum
light source device 1 of the above-described embodiment, except that a
valuiglf ghide comtaohdedticlnis aranyextdnilg lightemikgioatsurfacdi® rofuacy
_ light guide plate 4a. As illustrated in FIG. I13(A), a light guide control
limigeidtionsAcstineteigursdtbe avpltrality dPedntathe sationesyatue. anghalepdhe
. arranged on the light emission surface S2. Alternatively, as illustrated in
intepyals 1.8Y®) ba igreasedornd sherdrBbtibh bedigtaed of a plurality of
convex sections 42L1, ... may be arranged on the light emission surface
[008Y. Wididisation53aewts A configuration of a part on a side closer to the
light source 10R. Moreover, a nonunjform light em'bssion, inten

( ty .
distribtftion ity H@TERACH By CRENGIHTTHE R eAgFEBRHE EQALgeztion of a

ectjons or the convex sectigns or by changing intervals between the .

SR P U Rl A NS i T
emjssiqgn jntensity distribytion, may. be formed by. changin of the

e Rt A N VAl DR BTG AR U ReFE e RSk eanianeed
section. is arran on the light emissi urface S2 in such a manner,

On When t Oeni%ucﬁlﬁce%;%u??a%]elga%ﬁ? gﬁlﬁgﬁ?ﬁ{eg rﬁght source 10L and the inclined

(0038 fage %'%&?‘Q&QJQ‘SA{W SQHEEEAAR (Rt sEated it Fl: &%@%i})%?ﬁ?e light

med at'the mglined ang!e_ a and the mt_:line& a}ngle 13 respectively, an
cuidD e, Bpove-descibedgondiienalgxniessionthdsrsatsfiednthgisaB®e in the
effects as those of the surface light source device 1 of the

mo@PRYBAEsEHRRE st arbodinrpt e ptaiRallths 311, 311,, 3113, 311 and



40 [0082] Modification Example 7 FIG. 14 is a perspective view
illustrating a schematic configuration of a surface light source device 5
according to Modification Example 7 of the invention. The surface light
source device 5 according to the modification example has the same
configuration as that of the surface light source device | of the
above-described embodiment, except that a light guide control section
51L and a light guide control section 51R are arranged on a reflection
surface Sland a light emission surface S2 of a light guide plate 5a, X
31LrdgpudavdipnrAs gl gtnt e disht orsegidlo L ibccBhgiids spatitipantion
(five in the modification example) of concave sections 511 1 to 5115, and
31Retentete aracdpariniabt 1o iag 1tBenkigd! thiida Mg e ol MigaraoRs '8 ABLEe

of the concaye sections 11LI to IIL5 of the light guide control section | 1 L

10R b I5pendigedriBbd SUHZES iy S Surts dROE TR REBIE AL fgnyex
the light guid trql sectign 51R | fi lurality. (five in th

sectRAELGh s%%%fé}ﬁ?ca%@%&w@,%%ﬁ%é?%é %a%‘w_i%‘s'?égv‘%loser

o GRS TR FEr AR SR 2000 At (R QIAse B09SiR

b21 to 25 at the inclined : face the light . ..
35 R o108 RSSO SRR SR

source ove,

317.°hkand AR VALDS: aranaad an e, [eieclion st dacR PhaRdthelight ately

emission surface 52. respectively, which are different from each other.
e in such a configuration, the same effects as those of the surface
light source device | of the above-described embodiment are obtainable.

(0019984l th ificRlionexanirle th@diohl guide conte! Bestigide control

configured of sections with a concave shape is used; however, as in the

sectésesof theabpvesdeserineckdaditicatinn kxanmpied @ light gBidecanitelace

section configured of sections with a
light-emitting device 1 is equivalent to a configuration formed by superimposing a

configuration (refer to FIG. 12(A)) in which the light guide control section 31L is
provided for the light source 10L and a configuration (refer to FIG. 12(B)) in which the
light guide control section 31R is provided for the light source 10R on each other.

[0075] As iliustrated in FIGs. 12(A) and (B), the light guide control sections 31L and
31R have the same configurations as those of the light guide control sections 111. and
11R, respectively, except that the convex sections 31L; to 31Ls of the light guide
control section 31L and the convex section 31R; to 31R;s of the light guide control
section 31R are convex toward the bottom of the reflection surface S1. In other words,
the convex sections 31L; to 3115 have inclined surfaces all to al5 (first inclined
surfaces) facing the light source 10L and inclined surfaces b1l to b15 (third inchined
surfaces) facing the light source 10R (not illustrated in FIG. 12(A)), respectively. In
the modification example, the inclined surfaces all to alS$ and the inclined surfaces

b1l to bl5 are arranged on sides closer to the light source 10R and the light source 101,



41 convex shape may be used. Moreover, a light guide control section
configured of sections with a concave shape may be arranged on one of
the light emission surface S2 and the reflection surface Si, and a light
guide control section configured of sections with a convex shape may be
arranged on the other. [0085] Modification Examples 8 and 9 FIGs.
15(A) to (C) illustrate changes in heights H, widths q and density D of the
light guide control sections 61L and 6IR in a surface light source device
according to Modification Example 8 of the invention. FIGs. 16(A) to (C)
respfiktehte g@ﬁm@%@ﬁﬁii%ﬁw&:a& Erfbﬁé% Hoaimeirsssiy s drsiidgingls o and
control sections 62L and 62R in a_surface light source device according to

the NAeiREatIBRESRap bIECOPOP AR iHVEREOrA Chardns drelfefynddpregyst: the
widths g and

e density D of the light guide cantrol ti 61L and 61
conioREEAGEE Ao PUHAIST FEBRERCS Sk ThohbBRGy B ERD R
e e e R L e e RO Rt
intensity distribution in which the light emission i ity is.hi t
ang%?age %r hﬁr%‘%?n@atl%‘g r\:\f/‘ s%‘(frb%e Sl(é‘lge%g? Ir)?‘l%%rfr;nlné) Ir.l %%E?% %ﬁ%ﬁ Icaa f’oaﬁrgferably

con%é&%@lge%g%ees'siodg?f '2%5) T#é'ﬁ%%e%ﬂéﬁ%‘%&(ﬁhi%i%% ‘t?(gntﬁ]eegb?eggm&e(l) to

escrl ow as an application examp e above-described

(3). SRR IO SaurERReVisR & EiGiold 6Akisig SgR view of the backiight 6,
and FIG. 17(B) is a side view of the backlight 6. The backlight 6 is

00 FANfigednipr-fxAmplge IMAFRNGINY ity ef sreface light sewrse 101

devices 1 so that a side surface on which the light sources 1 OL are
meaRE 88gediRt Qne suriagenliahlinauisedrVice thanki sidespHaceon ibishe,

the light sources IOR are arranged of another surface light source device

"facinf2gR eRER RMRE 10R" means being directed toward the light source 10R in the
light guide plate 3a.

[0077] In the modification example, in a process of incident light from the light source
10L propagating through the light guide plate 3a toward the light source 10R by the
light guide control section 31L, the light guide angle gradually mcreases with each
reflection from the inclined surfaces all to al3, and when the total reflection angle is
smaller than the critical angle, the light is emitted from the light emission surface 52.
Moreover, the heights IT of the convex sections 3114 to 31Ls are configured so as to
gradually increase with increasing distance from the light source 10L; therefore, the
emission amount from the light emission surface S2 is larger on a side farther from the
light source 10L.. Therefore, a nonuniform light emission intensity distribution in
which light emission intensity is lower and higher at places closer to and farther from
the light source 10L, respectively, is formed by lighting of the light source 10L. On

the other hand, likewise, in a process of incident light from the light source 10R

propagating through the light guide plate 3a toward the light source 10L, the light



42 [0087] When a plurality of the above-described surface light source
devices 1 are arranged in such a manner, a display allowed to partially
drive each surface light source device 1 as a partial lighting region is
achievable. [0088] For example, FIGs. 18(A) to (C) illustrate examples of
a light emission intensity distribution formed with use of five surface light
source devices 1. As described aboyge, when the surface light source
devices 1 are formed so that the light emission intensity of the light source

_10L and the Ii%ht_emission intensity of the light source IOR are different
guidporneiaardmby dpasaearhd ﬁéféﬁ%‘i%%ﬂﬁﬁtfé% draraatgstgudecesAtbito

sections 1 IL and 11R are not centrally s mmetrif%al to each other, an
i

225 apstrip e ShtiiRiBLERG AL eRreSic SBALR bRt BRI #igitnbe Rgident
. . guide plate |a is allowed to be f d. Therefoye, as ill ted.in FIGs.
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reriection surrace (0] e surrace |gh source device and various
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CIJ11 :
SUI’%CG |ght source device I. For example, as the reflection Sheet, a white

TheRRrSheEnAGHHRO iaflesHshentARIVELSRBL AMERRAITAF Bission

like may be used. Moreover, as the optical sheets, a diffuser sheet, a

inteHiySEn AL RIS R SREFh@dQNSseheeing RghinaSseRBanseMantdinoR,

a polarizing plate or the like may be used. [0090] Moreover, an optical

resgRGRAST IRy REIASANgRh KRG lhaundarksrtions between the surface
light source devices 1. The optical member is configured of the

[ooAbovaieserbegapticalshetlon a:palealial surhs aaafrlicotiveenatendiere
or a diffusion
the light source 10L illuminates, light propagating through the light guide plate 3a
preferentially enters inclined surfaces facing the light source 10L, that is, the inclined
surfaces all to al5 of the convex sections 31L; fo 3115 and the inclined surfaces b21
to b23 of the convex section 31R; to 31R;. It is because for light propagating from the
light source 10L, the inclined surfaces b1l to b15 of the convex sections 31L; to 311
and the inclined surfaces a2l to a25 of the convex sections 31R; to 31Rs are hidden
behind the reflection surface S1. Therefore, the larger the inclined angles o of the
concave sections 31L; to 3115 are, the more the increment of the light guide angle by
each reflection from the inclined surfaces all to al5 increases, and as a result, a light
emission amount at that point increases. Therefore, the light emission intensity
distribution by lighting of the light source 10L is easily adjusted. Moreover, the
smaller the inclined angles 3 of the convex sections 31R; to 31Rs are, the more the

increment of the light guide angle by each reflection from the inclined surfaces b21 to

b25 decreases, and as a result, a light emission amount at that point decreases.



43 material. The optical member is provided to improve optical
characteristics or an appearance in boundaries between the surface light
source devices 1, and is arbitrarily arranged. [0091] Application Example 2
FIG. 19 is a perspective view illustrating a configuration of a main part of a
display 7 including the backlight 6 of the above-described Application
Example 1. The display 7 includes thge backlight 6 configured of a plurality
of surface light source devices 1, a display panel 70 and a circuit section
71 for controlling each surface light source device 1 and the display panel
Thepgorenhaigplagisane) 5 digpleg dnorHsg BFBGLIRIAD AsrieekipRs>ion
~light (emission light Lout) from the backlight 6 based .on an image signal, .
inteRyE Ezawérglﬁ&ma G Sigliaets tsad b thiedispialrsanarygeetion
[0092] In the display 7, as the backlight 6 configured of a plurality of
31Ldg et tiint source devices 1 is arranged, as described above,

ungdaries between partial lighting regions look natuyral. .JTherefare, .
00 LT SRRy B T AR o0 AR BB g lsh
example, as illustr in EIG. artial lighting region;Pb, in.whic
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prede ermined iuminance or er of an Image display region in the

the gé%%%y Ransl Adlumingie, is allgweddobedrmed i the-caseruherethent

Isplay 7 Is configured in Such a manner, light ermission control

soul@ditttmant oflight apission intensity) Acaereingde haibHghingss ofian and

image Is allowed, and contrast between brightness and darkness in a

the HiSRIRY S6FERASIS AR torbipopkRY¥ed [RPI4l Re ¢ond iErpkostimenbehind

FIG. 22 is a perspective view illustrating a configuration of a main pan of a
the reflection surface S1. Therefore, the smaller the inclined angles § of the convex

sections 311 to 311Ls are, the more the increment of the light guide angle by each
reflection from the inclined surfaces bll to bl5 decreases, and as a result, a light
emission amount at that point decreases. Therefore, the influence of the light guide
control section 31L on the light emission intensity distribution formed by the light
source 10R and the light guide control section 31R is reduced. Moreover, the larger
the inclined angles o of the convex sections 31R; to 31Rs are, the more the increment
of the light guide angle by each reflection from the inclined surfaces a2l to a2’
increases, and as a result, a light emission amount at that point increases. Therefore,
the light emission intensity distribution by lighting of the light source 10R is easily
adjusted.

[0080] As described above, as long as the light gnide control section arranged on the
reflection surface S1 of the light guide plate 3a is configured of sections with a shape
having inclined surfaces a and b specified by the inclined angles o and P, the shape is

not limited to a concave shape, and may be a convex shape. Even in such a case, the



44 surface light source device (a surface light source device 8) according
to a second embodiment of the invention. As in the case of the surface
light source device | of the above-described first embodiment, for
example, an arrangement of a plurality of the surface light source devices
8 is used as a backlight for a liquid crystal display or the like, and the
surface light source device 8 configtges a partial lighting region in partial
driving. Like components are denoted by like numerals as of the
above-described first embodiment, and will not be further described.
sampp @ A st thrse adetht e faardihlighrssufeyigavicet Betaaove-described
above-described first embodiment, the surface light source device 8 is
embgsimghiase srusdiiphe, B4anging the light source 10L and the light
source IOR an a pair of facing side surfaces, respectively, along an x

[00%leMrAiitrti et rghiultie plate 8a. Moreover, as in the case of the
surface light sourc vice 1 of the ahpve-described first emhodiment, th
ot i it 850 BSA Foh CHL SRR S BRY B G SrRaio T

. . surface 52 and inclined.surfaces al | to al15 and incli rfaces a2l t
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$aKe 6F convenience, the same inclined surface and the same inclined
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the light guide plate la of the above-described first embodiment, the ligh

42, 9UideRIRIE: &0 i3 prORticahmembar farallowinglightian theighbured of a
sources 10L and IOR to propagate therethrough to the light emission

pluBUHAGE RAckiRWeYEsniNiNe embedimenishig.suréacesiiane ahtbigon surface
reflection surface Sl is different from that of the light guide plate 1a of the

S2. abhovedeselbes fimstembadiment;, Tha A suifatesshdpeafitbe teftaaticrnl.
surface Sl will be described below referring to FIG. 23. FIG. 23 is a

confliagedmfar geselilying cbangesdatbeaights.and heightdifferenedswof the light
inclined surfaces in the surface light source device 8. [0097] As illustrated

emiisiBIGuA3c¢HE rellbetioms arfplies $¢ i dhefljghtiguidd platet8aris sdnfigoyedto
of inclined surfaces al 1 to al5 facing the light source 10L, inclined

the diglitcesrag 1l iR a2Blfaeingrihe fightsdomoeiOR emibflansutfases cigribution
connecting these inclined surfaces. The inclined surfaces al 1 to al5 are

mayrivtifisensd acdengiagpedestaitirnd dha cpieavarigriioan mdhscariecsigns
the embodiment), and the heights of the inclined surfaces al 1toal5

or hicrebaneinghiperedsiliaietan SerrePIne igPRIB & 108 (FoPEANMpTEons.
hl 1<h12<h13<h14<h15). Likewise, the inclined surfaces a21 tq a25 are

Altgrrtiedys i ReRSHOR D AU SRR iFFREY e (O Eime darlgiBest by
in the embodiment), and the heé%hts f the inclined surfa\%gls aZE tg. 25 i

& @btlgm €
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h21<h22<h23<h24<h25). In.other words, the following conditional
cong G 6 e B TN e ARG g he

.anLfro aslg[e loser.to the, light source 10L.is hL{n). Likewise, { o

TR S RO I B
gt ThIREINGR SUATE SRR h ARSI e BEIANL SR RIARIERRM and
the inclined angle B, respectively, and the above-described conditional expression (1)

is satisfied, the same effects as those of the surface light source device 1 of the above-

described first embodiment are obtainabie.



hL(n)._h(,(n+1)...(6) hR(n$hR(n+ 1 )-(7) [0098] Moreover, in the reflection
surface Sl of the light guide plate 8a, height differences between the
inclined surfaces al | to al 5 and the light emission surface S2 (d11 to d15,
hereinafter simply referred to as "height differences") are changed
between a pair of side surfaces on which the light sources IOL and 1 OR
are arranged. Likewise, in the reflecfipn surface Sl, height differences
(d21 to d25) from the inclined 46 surfaces a2l to a25 to the light emission
surface 52 are changed. For example, the height differences are changed
[00&Y tiviadificieagheximeterices around the center of the light guide plate 8a
(more specifically, d12, d13, d22 and d23) are relatively large and the
height GifféfeHcas RSERRINC ECRE aLBIsAT oB resebiprgdlistaPRBSHEM Bh @f @
of the light guide plate 8a. Moreover, the heights and the height
surfasgighceatire ARUNGeUSSUSIRE e YRhLsRHOR: Ee@m&%ﬂy”/s%ﬂh?etﬁﬁ%nmﬂ
between the pair of side suyrfaces, The reflection surface 51 of the I|
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and effe ts oft e em ment will be described below. [0100] In
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first embodiment, light enters the light guide plate 8a from each of the light

conSRRIGes LAk and, [{OR1by lightingofihe ightisarcess1aland LoRdasave
light entering the light guide plate 8a propagates through the light guide

sectRiate18a, apdithends eitiad framdhedight ssviksion susiage SB8Jecpasdonted
surface light emission.

surface light source device 1. On the other hand, the light guide control section 51R is
configured of a plurality (five in the modification example) of concave sections 51R;
to 531Rs. In the concave sections 51R; to 51R;, inclined surfaces a2l to a25 at the
inclined angle o are arranged so as to face the light source 10R, and inclined surfaces
b21 to b25 at the inclined angle p are arranged so as to face the light source 10L.
[0083] As described above, the light guide control sections 51L and 51R may be
arranged on the reflection surface S1 and the light emission surface S2, respectively,
which are different from cach other. Even in such a configuration, the same effects as
those of the surface light source device 1 of the above-described embodiment are
obtainable.

[0084] In the modification example, the light guide control section configured of

sections with a concave shape 1s used; however, as in the case of the above-described

Modification Example 5, a light guide control section configured of sections with a



[0101] At this time, as the inclined surfaces al 1 to al15 and a21 to a25 are
arranged on the reflection surface Sl, as in the case of the
above-described first embodiment, light from the light source IOL and light
from the light source IOR are selectively reflected from the inclined
surfaces all to al15 and the inclined surfaces a21 to a25, respectively.
Moreover, as the heights hl 1 to h1% pf the inclined surfaces al 1 to al5
increase with 47 increasing distance from the light source 10L, at this
time, the emission amount from the light emission surface S2 increases
convs Skige farhdenesih MigReLdured 2bL Shike e dssirdi prigprE g eGPt
h25 of the inclined surfaces a21 to a25 increase with increasing distance
sectipgin THE AGROSBUR CHAPSRIGNLAMERESH ARBRnP friin tRRI RIMEERNSYIEACS 52
surface S2 increases on a side, farther from the light source 10R )
and FoFERSFCRSHTENS csdd hiSb L ESBRIHHL L ABURHRERE sections
.. .honuniform light emjssion intensity, distribution by lighting of the light
Wlths%ﬁ?@gwlﬁed%aﬁéﬁﬂ%ﬁf‘{l;%#}gn% Sion intensity distribution by

ightin the light source |OR are formed independently. [0102] In the
mﬂﬂé@@ﬁ%ﬁmﬁ ngﬁl&%sggu%% %Iate 8a, the height differences (dll to c115
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be déescribed below referring to FIGs. 24 to 26. FIGs. 24(A) to (C) are

to MQNERRHG Hlagrams for drseriing Merseiiace 3ape i tedight Widtes in
plate la according to the above-described first embodiment. FIGs. 25(A) to

ime{é?a)léf,elﬁ%fé%e;%hﬁ&%@@@ilB{SH@{%r?ﬂb@ D5aeepsRtARsIgNNGHN&IR in a
surface shape in the light guide plate 8a. FIGs. 26(A) to (C) are

surfEQNIRPIU ehag @isdl et taling adlesighing racessnpllowing BI& idkntion.
For the sake of simplicity and convenience, description will be given

ChafgleyingHe hatohn exampleidis casedvwhergeioinyinelifatdslidacesitall dontrol
al4d and a2l to a24) as inclined surfaces facing each of the light sources

sectngs cddmhiné &1 0 1O Jhkirsts as the dmypesitivelexainpls 1o dhé dxmbdonkimebt,of
the surface shape of the light guide plate la according to the

the dlgbvewddsaringa fisstembodinment G2Rbadestribetddetovthdratmee-described

above-described first embodiment, a light emission intensity
linear changes, and may be curved changes. Thus, a light emission intensity

distribution in which the light emission intensity is higher at a place farther from a
light source 1s easily formed.
[0086] Application Example 1

Next, a backlight 6 used for a display or the like will be described below as an
application example of the above-described surface light source device 1. FIG. 17(A)
is a top view of the backlight 6, and FIG. 17(B) 1s a side view of the backlight 6. The
backlight 6 is configured, for example, by arranging a plurality of surface light source
devices 1 so that a side surface on which the light sources 10 are arranged of one
surface light source device 1 and a side surface on which the light sources 10R are

arranged of another surface light source device 1 face each other.



48 distribution by light from the light source 10L is controlled by concave
sections 11Lito 11 L4 (refer to FIG. 24(A)), arid a light emission intensity
distribution by light from the light source IOR is controlled by concave
sections 11121 to 11R4 (refer to FIG. 24(B)). The concave sections 11L,
to 111-4 and the concave sections 11121 to 11 R4 are superimposed on
one another to form the shape of thgxreflection surface Sl (FIG. 24(C)).
Then, at this time, the inclined angles [3 of the inclined surfaces 1)11 to
bl4 and 621 to b24 are smaller than the inclined angles a of the inclined

[00&{irfavbsmim telaralita g Hix1 abrxoglegsaherbraniaeci A fah feerse Idhteesn] are
the light source IOR in FIG. 24(A) and the influence of light from the light
arraggefcld FOChFREnDARY Aanad Y18 104 PRI B R IBSIFARBtSHREE, Hieht

minimize the influence, of the inclined surfaces bl 1 to b14 on the light

SOURSHEISR Inte AR HISTHIRST B3 Ay psY #&tight source IOR and the
influence of the inclined surfaces b2 | to b24 on the light emissjon intensity
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. inclined angles 13 thereof are as s | as sible. , However, when the
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surface shdpe more easlly reauacing intiuence caused Yy the Incline
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combination’ of the inClined surfaces al 1 to al'4 (refer to

soutfle19RIINediFitiaces A2 L AerAgd dreleld it G 2RIB N, WG SO ot

contribute to the formation of a light emission intensity distribution is

quidoBsifienes:Mdenthe inglined swiasesalliaipldAndtheingiegd: other, an
surfaces a21 to a24 are superimposed on one another without change, a

arbiG@RfigbRaiapul ustkated il Gutém{) BsiamNaen as the whole light guide plate
la is allowed to be formed. Therefore, as illustrated in FIGs. 18(A) to (C), the
emission intensity is allowed to be gently changed around boundaries between a
plurality of surface light source devices 1. Thus, boundaries between partial lighting
regions are allowed to look natural.

[0089] In addition, a reflection sheet may be arranged on the reflection surface S1 of
the surface light source device 1, and various optical sheets may be arranged on the
light emission surface S2 of the surface light source device 1. For example, as the
reflection sheet, a white PET sheet, a diffuse reflection sheet, a silver sheet, an ESR
film or the like may be used. Moreover, as the optical sheets, a diffuser sheet, a
diffuser plate, a prism sheet, a lens sheet, a brightness enhancement film, a polarizing
plate or the like may be used.

f0090] Moreover, an optical member may be arranged around boundary sections

between the surface light source devices 1. The optical member is configured of the

above-described optical sheet, or a material such as a reflective material or a diffusion



[0106] To make such a configuration implementable as the surface shape
of the 49 reflection surface Sl, as illustrated in FIGs. 26(A) and 26(B), the
positions of the inclined surfaces al 1 to al4 and a2l to a24 are aligned.
More specifically, the positions of the inclined surfaces al 1 to al4 and a21
to a24 are shifted so that adjacent inclined surfaces are connected by the
flat surfaces c10. Therefore, the sugface shape of the reflection surface Sl
as illustrated in FIG. 26(C) are obtained consequently. Specifically, a
surface shape without the inclined surfaces bl | to b14 and b21 to b24, in
mateigbr WoedSPH S M als el iffEhith&URENTR PRtk chdctizsics or an
achieved. Therefore, when the light source 1 OL illuminates, the light, .
appeHRRIoh AABCAKIRS IeiBisen dan bl S Sl BoPie Heeirrsel sapdéearhitityy
al5, and when the light source IOR illuminates, the light emission amount
arraﬁs‘g?ﬁidependently adjusted by the inclined surfaces a21 to a25. [0107] As
in the_,embodiment, as the inclined surfaces al 1 to al5

ibed above,
foo%i?%?ﬁéﬁ?&%ﬁ% CT0L and the inclined surfaces a21 to a25 facing the
light IOR d on. flecti srface. S| of the light quid
ot B4, S8R TR T Lot auirh S b oFe
| e pair of si f . ) .
Tl L T v
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uniform light emission intensity distribution in which light emission
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source IOL is"allowed to be formed. On the other hand, the heights of the

soutfeliReg surfacesadl 4o A2paingreasernithiipeieasing d[‘ﬁ?ﬁg&ﬁiﬂ% thRge by

light source 10R, so a nonuniform light emission intensity distribution in
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farther from the light source IOR is allowed to be formed. Therefore, the

imapORigRifprmdight exaiapiendiQrgitrydialrikutonsisydighfingliobtive pight 70.
sources 10L 50 and IOR are allowed to be formed independently.
[009Gcandihglyisievsame ditebisldipthadsewmffiiberabole-gbsatibedffisstface light

embodiment are obtainable.

source devices 1 is arranged, as described above, boundaries between partial lighting
regions look natural. Therefore, display image quality is allowed to be improved.
[0093] Moreover, for example, as illustrated in FIG. 20, a partial lighting region Pb, in
which only the surface light source devices 1 in a region corresponding to an image
display region (a region where a display picture Pa is displayed) with predetermined
juminance or higher of an image display region in the display panel 70 illuminate, is
allowed to be formed. In the case where the display 7 is configured in such a manner,
light emission control (adjustment of light emission intensity) according to the
brightness of an image is allowed, and contrast between brightness and darkness in a
display screen is allowed to be improved.

[0094] Second Embodiment

FIG. 22 is a perspective view illustrating a configuration of a main part of a



[0108] Moreover, in the embodiment, the reflection surface S1 has a
surface shape in which the height differences of the inclined surfaces al 1
to al5 and a21 to a25 are changed, that is, a surface shape in which the
inclined surfaces all to al5 and a21 to a25 substantially contributing to the
formation of the light emission intensity distributions are effectively
arranged. As such a surface shape4g equivalent to a surface shape in
which the inclined angles 13 of the inclined surfaces bll to b15 and b21 to
b25 in the above-described first embodiment are 0, the nonuniform light
surfasfidighh soRerisy dsiBUtIBHS by BBhaRY e tieifght s36reEdng eapoeond

OR are independently formed more easily than in the above-described
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emiAEES. deNics S 2 ligbtgvide platga includes inclined surfaces al 1 to
al5 and a21 to a25, and the heights and height differences of these

[oodR¢lingd suifaces arehanged with diRlRBCRS e HreHiohl SRUICES 1Ok first

and 10R. However, the modification example is distinguished from the

emiROYeHeserined secandsrRoginent by dhefegidnab s echiptbinedarranging

surfaces all to al15 and a21 to a25 are arranged on the 51 light emission

the ufiace®: (0411 11a the madification esrRmplea gain thefeasg cidbesurfaces,
above-described second embodiment, by such a configuration, each light

respeoteng tenboht guideqlatedabiyatidhiingoidthelligh8sourbesd@l, andril the
OR propagates through the light guide plate 9a, and then is emitted from
casdhe lightefhissiahssriace &2ite pevfaoiim shrfaedelighbehissicmiMdneentrihe
at this time, as in the case of the above-described first and second
lighe midddipient8a anebrigmiforflighte migsionShtendity laistributiorobyslightn G2,
of the light source TOL and a nonuniform light emission intensity
anddigthinediovwr fagdiohtingp ot thenih v subreare2formaddi e panassti9thihe
changes in heights of the inclined surfaces all to al5. ) _
reflection surface SI. In the following description, as each inclined surface and its
inclined angle in the embodiment, for the sake of convenience, the same inclined
surface and the same inclined angle as those in the above-described first embodiment
are used; however, the inclined angles in the above-described first embodiment and the
present embodiment are set independently.
[0096] As in the case of the light guide piate la of the above-described first
embodiment, the light guide plate 8a is an optical member for allowing light from the
light sources 10L and 10R to propagate therethrough to the light emission surface S2.

However, in the embodiment, the surface shape of the reflection surface S1 is different

from that of the light guide plate Ia of the above-described first embodiment. The



[0112] In the light guide plate 9a, as in the case of the above-described
second embodiment, the height differences of the inclined surfaces all to
al5 and a2l to a25 are changed, and in the modification example, the
surface shape of the light emission surface S2 is designed by the height
differences. A process of designing such a surface shape will be
described below referring to FIGs. 28 and 29. FIGs. 28(A) to (C) and FIG.
29(A) to (C) are conceptual diagrams illustrating the process of designing
the surface shape in the light guide plate 9a. Herein, for the sake of
surfagm B rbecshvEHIheE fare Shad Wheresaikshdney slmmsstelid 23.
al4 and CJ to a24) are combined as inclined surfaces facing each light
FlGsaiirds Wil 138 a8sribdasas bRt caARss. [B113phRGM eishoditisBres of

exampl as.in the case of the above-described second embodiment, a
inclgsthi Bhlaﬁﬁém%?ﬁjﬁh?f&‘&%%%ﬁﬂ%e 14 (FIG. 28(A)) and the

Ilned urfac B) bst ntlaII ributin
00 R SRE it CFIS M LToRS I AP METEA PR e
con%n uregd %ufrigf:egdals&r ac%sl 4a dé:l el ? él clined S%Hfa‘f’e% Cl tﬁr%‘g 41@Le inclined
erimposed on one another withou nge &cont iguration”’
llustr iN4E (RLi ST fi
sut ar%eslgﬁrrt%zﬂotgg: e%cs:%%e&:geﬂris e%lﬁa%geig?\%?cﬁgﬁugr%%g%g% is%r g%ﬁg%%n these

inctl HE&”MC'& FIth%gﬁﬁ‘Qlﬁ{g:q Fsllg‘fa%ggB%’I @Sd{l tch% case AbiMRd surfaces at a

above-described second embodiment, the positions of the inclined

precﬁ:‘ﬂéﬁﬁﬁ@ﬂn%ﬁﬁeﬁ%%@@i%&ﬁﬁ%ﬂ peaignet JuSdIRe SYraeeRABEhts

of the light emission surface 52 as illustrated in FIG. 29(C) is obtained

of tEONSEqMeNtiy:1RL14lAsslessribre-akovethadralingd urface FralitanalFight

and a21 to a25 may be arranged on the light emission surface 52, and

sourdlSQ i thisrcagen e same, effacts-asl thagein thixswifacehighicseuicsurfaces
device 8 of the above-described second embodiment are obtainable.

a21 [@15)] MogificasiopuExarsples ke deterhlite Bhisivepargpeciheinidiwed angle o
illustrating a schematic configuration of a surface light source device (a

in tistEadedightnsunce e e AR)daberdiciintal Modifieatdh Exabiphecibsénwith
the modification example, the inclined surfaces all to al5 and a21 to a25

increasizgrdivgedeowibothofitihe sefiactibbls (idacaBipindthbdigRbARshibTh2)).
surface 52 of the light guide plate 12a. In other words, the surface light

In ofiureedevibe ol haing eurfigonalioxbissrikickothe stirfaledehagersfthischeight
reflection surface Si in the above-described second embodiment and the

of audcinshagh Brlheclight Sinmsiof datirerSy ihthEgBovaugestibdg hu(n).
Modification Example 10 are combined. The inclined surfaces al 1 to al5

Likeyigeasheofeberving osadifeni sqoiBisth o tesdaldiathsd stbeigdbs) bgeht of
the Ilqht emission surface S2 in such a manner, and also jn this case, the

e BIFE Y HSAREB ORI ST it Ll catien il e bheky
above-described second embo ent are obtainable. [0116] Although in
the a{bé%laégcﬂlbed second e odlment and Modification

hr(n)shp(n+1)

an

[0098] Moreover, in the reflection surface S1 of the light guide plate 8a, height
differences between the inclined surfaces all to al5 and the light emission surface S2
(d11 to d15, hereinafter simply referred to as "height differences") are changed
between a pair of side surfaces on which the light sources 10L and 10R are arranged.

Likewise, in the reflection surface S1, height differences (d21 to d25) from the inclined



53 Examples 10 and 11, a configuration in which the inclined surfaces are

arranged on the light emission surface 52 or the reflection surface SI of

the light guide plate so that the light guide plate microscopically has a

convex shape (convex toward the outside of the light guide plate) is

described as an example, the light guide plate may have a concave

shape. In other words, a shape recegsed toward the inside of the light

guide plate so as to folio a convex shape may be formed. In this case, as

in the case illustrated in FIGs. 26(A) to (C), in a process of aligning the
surfarsity R dPtRrielifed ehiraBuss g PEEEO RS GreHd idnded Kuracmaifaghe

_ be shifted toward the inside of the Ii%ht, uide_ plate. Moreover, one of t%%?’e

heigfy ki Erashast $RRREED Sohih the e Reishb i LieRee SR hbs e ST
o B e S B A e
o ARG SEARIP ek s St e o .
lignf PRIRAHIS 19, forgxample. dhe case. whera density i dhaned.2

S ﬁrg changed so
SCTl In the above scribe 1on ample n the case

P ’ oomes o = . .
o SR RS U St A et Sy
reﬂJQ&&rﬁL@%c%W%eaﬁoiﬂygﬁa@gia%e@&%miﬂmgbsaésmmﬁie&l%g@ﬁggg%y

of the light guide plate Rasa surface shape in which combinations cl 1

the a&!&%&@& elinedsuraces drkcoprtiytingla.R el smission intensity and

distribution by the light source 10L and combinations c21 to c26 of the
221 ipsliped spfages @ddcantriBbing 46sa gt ARNSSIHd IHRARINIIBEiRutieRion
by the light source IOR are superimposed on one another. Flat surfaces
surfedOSre pihanged batwesndr inelinedisudfacaacell B betweandhel o b25
inclined surface all and the inclined surface a21. 54 [0119] In the
are fomipinagiansiel ditercierdherusulipeoflibeeioClihedesitface satfigrédusiithe
increases (one by one in the modification example) with increasing
lighdistakod {te 8u the dight Eatiroe: t0tfaanshopeindlinedswiiacetad italomned angle
inclined surface al 1, ..., six inclined surface al 1 are included in the
B incbmibhgphatioids giate 12 of the bbprespectively firikemisalialsot iis tHe
combinations c21 to ¢26, the inclined surfaces a21 are arranged so that
[009AE NemibBmefithie wndliviéesurfabe srbedgrmmtaiiyl bk dssedbebhe By one
in the modification example) with increasing distance from the I(ijght source
[010(RIn hademtfass Halihsewecadevottie 208 rifedicsabeyridescribed first
embodiment, height differences between the inclined surfaces al | and the
embedigninipsacen) hdigBigatidamakin & ihamvesh wethrchisdl Qiterse Ol
a2l and the reflection surface Sl are larger aroundrthe center of the I'bghrfi "
and d(ifieDpiaeh i e gt saweeess - grad Aty deRrBds N TEE daRiNg™
guid%%l%?ecgaf r;%r(?pggnaqgscgntggg Igt[ﬂ% qﬂglgte glglllag::ep}ate 8a, and then is emitted from the
light emission surface S2 to perform surface light emission.
[0101] At this time, as the inclined surfaces all to al5 and a21 to a25 are arranged on
the reflection surface S1, as in the case of the above-described first embodiment, light
from the light source 10L and light from the light source 10R are selectively reflected
from the inclined surfaces all to al5 and the inchined surfaces a21 to a25, respectively.

Moreover, as the heights h11 to h15 of the inclined surfaces all to al5 increase with



[0120] The light emission surface S2 microscopically has a convex shape
by changes in density and height differences of such inclined surfaces al 1
and a21. Thus, even in the case where a nonuniform light emission
intensity distribution is fowled by a change in density, only inclined
surfaces substantially contributing to the formation of a light emission
intensity distribution is allowed to begeffectively arranged. Therefore, the
same effects as those in the above-described second embodiment and
~ the like are obtainable. [0121] Third Embodiment FIG.32isa
inCrepsi8gEa AR AdTPIUSE diERY SBBHibUkatb et Hisaiioaristiarsamguat from
light source device (a surface light source device 13) according to a third
the SE{S SAMTSINOTHHET e RSHEISRE OB3tATE éﬂﬁ%ﬁﬁ%&#‘%%ﬁ‘hﬁ&@é@ﬁgmﬁ-

.. source device 13 viewed from the light emission, surface S2 side, and .
Likesyise, a5k Qﬁaltfé)’e’%ﬂet%%zéﬁg e %Seﬂﬁgh&os daggRigevith
. 13. As in the case of the suyrface Ii%h urce device 1 of the ligh
IncrgESith WL PSt KB R o Arr A SPRSRICST ZERRURL PG s tieht

surface ight source devices 13,5 4sed a5 2. DA0ght o1 A9Hid CRital e
eml%ﬁéoﬁasf/ﬂo% e &rel(,:rg%%ﬁhoe dutace Ight source device 8 configures a ’
.partial lighting region i rtial deiyi ike.co e .
S e T e L
imeﬁtmgeaigﬁmaﬁdb _ Jf?%%li_lgeofutﬁ{@%giﬁh&_oiﬁeécmeva&& 13,iB6IHARSA 1ight

light guide plate unit 13a in"which a plurality (for example, 12) of light

emiSYide SRCONS IRaluexiandipgplandank diecion arsuaitanged flongantd

direction. A plurality (for examplé, six) of light sources 101 _, arid a
inddpleiadifyi {for example, six) of light sources IOR are arranged on a pair of
side surfaces of the light guide plate unit 13a, respectively. [0123] As in

[016De gasaotiwlinhéauidalRiateta afitae,ahowe-drstiéad fitslrences (d11 to

embodiment, each light guide section 13al is an optical member for
d1salloning kighichpat the lighinsduregatol {01 taealighirsbaltad @R) tee changed,

propagate therethrough to a light emission surface, and is formed of, for
and ekampiecastransphtenta@sin cusir s adiylicdesipotychyliba dtd g Baiiffdightes.
guide section 13al includes a light emission surface 520, a reflection
A peurfacefSiddeand ayshin ofisite shefaces!(adidsssidedbeavert8tramuta FIGs.
second side surface 132) facing each other, and has a shape in which the
24 tthitknE86th246bdT tradhally decrpgsdstirgmnitelfr stesidibingrthesursaceshape
the second side surface 132, that is, a wedge shape.
in the light guide plate 1a according to the above-described first embodiment. FIGs.
25(A) to (C) are conceptual diagrams illustrating the process of designing the surface
shape in the light guide plate 8a. FIGs. 26(A) to (C) are conceptual diagrams
illustrating a designing process following FIG. 25. For the sake of simplicity and
convenience, description will be given referring to, as an example, the case where four
inclined surfaces (all to al4 and a2l to a24) as inclined surfaces facing each of the
light sources are combined.
[0103] First, as a comparative example to the embodiment, the surface shape of the

light guide plate la according to the above-described first embodiment will be

described below. In the above-described first embodiment, a light emission intensity



[0124] Various kinds of processing for light extraction, for example,
engraving, dot processing, dot printing or prism processing (not illustrated)
is performed on the reflection surface SIO of the light guide section 13al.
A desired light emission intensity distribution of emission light from the
light emission surface S20 is formed 56 by these kinds of processing.
More specifically, processing is perfggymed so that the light emission
amount from the light emission surface 520 increases with increasing
distance from the light source 10L (or the light source 10R), in other word
distrifiiinchyakiahy Bramifeliebiomechrs0bidecaninatisd By coptaseasrgiens 1111
rocessing is performed so as {o increase the density of dot patterns with
to Tj ér&éﬁag%r né&(omabaifRR e Ut }H@r’é%@e%’ﬁ@%@ﬂ%ﬁ YO8kt

risms with increasing distance from the light s progessi

the | BRUB bR GRS th%"Péﬂ@Et%ﬁ%‘Bﬁa Uﬁ%lag ffﬁéq.ng'%ﬁ-
f S20. Int t, the ah b
24@3?‘2?&%“@%%@3%@@ o S T B s 1%%@?@ R ar
he directi th h f dt [
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24 (éﬁ nd th Iseg%ndt I?(Ijgr%lrﬂﬁ ﬁmﬁ es&%o?ﬂ% E‘r?c!iér%lat%r aces %?tll g‘ﬁ?&nd

adent 0 eac rce Is arranged on each of the

b21f{r5¥a§zf’§r§%r fife &%ﬁgﬁéﬁﬁcﬁ’ 58" éé'&hwk{{g%ﬁ?ﬁ%ﬂ%ﬁﬁ@% ‘é’i‘i% ald

are alternately arranged in suc nner In other words, each sid

and STaee dﬂdhﬁlgﬂﬂg&u'qfe mﬁiﬁéﬁ@g %@%&??Qﬂﬂ yiRdiihthesfirst %@R in FIG.

surfaces 131 and the second side surface 132 which are alternately

24( @I@{m@ iMRIsReSt ithelightiauidaiRiatrsniil 3arthe Jgh)seuneasiced.
(10L) arranged on one side surface and the light sources (1OR) arranged

[01®f] the; gheisids sHElarmadeBrmngasinthesSiaggeied MannerSmas aetiees
face each other. However, in the embodiment, these plurality of light guide

b11ssiDNSH Jal (e bghtgsidapiaiey utiitdBajarefolgiathas Omig: Unihwiturce
use of an injection molding method or the like. In the embodiment, the
10Rlight! giiidle:sfactine b¥atheanfigure diymmandingdhs2ighh stigrde O lemission
the first side surface 131 corresponds to "a first light guide section™ in the
inteisugntistni baidthe light iggidetbedigin d8ade ddhfiguie dosiradnathgingdheclined
light source 57 1 OR on the first side surface 131 corresponds to "a
anglsedbticttigiitayaide sediien pessiddnvdatigner, when the inclined angle 3 is too
small (for example, p=0°), interference occurs between adjacent concave sections.
Therefore, it is desirable to achieve a surface shape more easily reducing influence
caused by the inclined surfaces b1l to b14 and b21 to b24.
[0105] Therefore, in the embodiment, a combination of the inclined surfaces all to
al4 (refer to FIG. 25(A)) and the inclined surfaces a2l to a24 (refer to FIG. 25(B))
which substantially contribute to the formation of a light emission intensity distribution
is considered. When the inclined surfaces all to al4 and the inclined surfaces a2l to
a24 are superimposed on one another without change, a configuration illustrated in

FI1G. 25(C) is formed.

[0106] To make such a configuration implementable as the surface shape of the



[0126] Next, functions and effects of the embodiment will be described
below. [0127] In the surface light source device 13, as in the case of the
above-described first embodiment, when each light enters the light guide
plate unit 13a from the light source 10L and the light source IOR by
lighting of the light source TOL and lighting of the light source 10R,
respectively, each incident light propagates along the shape of a
corresponding light guide section 13al. In other words, the light
propagates through each light guide section 13al from the first side

reflegigacamiatcts has st &idd s ditaee 242 THE A Ren R QAR the

. _section 13al performs surface light emission on the light emission, sutrfac
incliged, YHS8T ANHE FRCBRING £ BeMBr LSt FEReISH Sl frodbe

S 10 h ljght qui ion 13al that the . light iSsi I
oSG (A LR T e T B A T e B LA i cent
. . f the first sid f 13 if light ission int it
el S ST SRBR SOy Pefradn s?ﬁ"r@a‘;c%%%rg_-J%a%'%é%?é%‘%@ﬁeyshape
of tﬁeh%ﬁfe%@dﬂ“s%# aé'g%t;g %gdﬁiﬁé%tﬁeﬁqg 11%9%5%1% bov?fag%@ s

: %eﬂuenﬂy.
arranging such light guide sections 13al, a no orm light emissio

intensity distibuti L heliaht 0
S L L e e e e e
in JAEPeiadenendenty (3129 MotRavare Miimembodiment @s heachieved.
thickness of each light guide section 13al gradually decreases from the
TheflRhrsidgruifage 13htadiasecondisideisidacend 3B kOMRAEtothsunt is
above-described first embodiment, light use efficiency is improved. A
inddiR@senforathistilReressinrd balawedQ130hRiISt, Al axRMBR #ip¥e source
example to the embodiment, the surface shape of the 58 light guide plate
10RlalncaRIAIRg de thehakavesteseribed fikshermnadiemantayibeldesdibesctlined
below. As described above, the light guide plate la (refer to FIG. 1) is
surfeenfiglired43y superimposing the concave sections nil to 1IL5 controlling
the light emission intensity distribution by the light source IOL and the
[01&Oncave sedieds:hdR] to Gt REahmelingshbdightmedssiokdetenisityo als
distribution by the light source IOR in one member. Specifically, the light
faciggidie pletestauteas! 8lcondigheatiomid wiitiedight bmedSfiesmadbh beli pairce
of side surfaces thereof, in other words, a configuration in which the light
1 ORsagressngnd andthe Refestinangésd hotdhadeebhenidehplaty Harefape, light

the light guide plate la is forced to be formed in a centrally symmetrical
frona B pesampid, 2 deeHalfesource 10R arranged on the pair of side surfaces

of the light guide plate 8a is confrollable. At this time, the heights of the inclined
surfaces all to al5 increase with increasing distance from the light source 10L, so a
nonuniform light emission intensity distribution in which light emission intensity is
lower and higher at places closer to and farther from the light source 10L is allowed to
be formed. On the other hand, the heights of the inclined surfaces a2l to a25 increase
with increasing distance from the light source 10R, so a nonuniform light emission
intensity distribution in which light emission intensity is lower and higher at places
closer to and farther from the light source 10R is allowed to be formed. Therefore, the

nonuniform light emission intensity distributions by lighting of the light sources 10L



[0131] However, in such a flat-shaped light guide plate la, in the case
where the light source 10L arranged on one side surface illuminates, a
part of light propagating through the light guide plate 1 a may pass
through the other side surface (a side surface closer to the light source
10R) to be leaked to outside (hereinafter, simply referred to "light
leakage"). Likewise, in the case whegge the light source IOR illuminates,
light leakage from the side surface closer to the light source | OL may
occur. Therefore, in the light guide plate la of the above-described first
and dstifnénEvaRete B roBmebIHiBrROEHENt it Hht s eMGSRBF fBiess 2
Therefore, in the embodiment, as each light guide section 13al has a
tho%ﬁiﬁﬁeiﬁhﬁ’/ﬁ%ﬂeﬁ‘ié"?ﬁ?cﬁﬁ%%@%?ﬁﬂ&? §eefeases from the first

side surface 131 to the second side surface 132 _1i tering from the .
W‘Qﬁit%ﬁ‘@%\(f&d@e‘%ﬁé’? iy ?&%@%ﬁ%ﬂf&%ﬁ%ﬂé&ﬁg SfgfeShape m
.surface 132. Therefore, ¢ ared to the above-descri first
S R NI o Ao G AL Bl 808 o
chatnf SN bo%{'%%tcé”séﬁee"%h&%%‘éﬂ%kfé'%%lﬂﬁ&' eif& 20 I9NH8UId] 01 1o
Eetions 1341 processeg S0 as to increase the light emission amount wit

a25i%q§s%ﬂ§’g§{3%%gﬁﬁ%hﬁ firgt i w@ce&%@%g{wm@%n intensity

arrange urce IOL (or 10R) is arranged on the first side

distiHHRGS kg 9&@&%}3%&% seqtiog L3al. Heeerdindly. RORYBIIM to a

light emission intensity distributions based on the surface shapes of the

surflgbtaideseaions gt alaalianadite beformaddndangndeptly .o b1s and

Therefore, the same effects as those in the above-described first

b21efphpdiment argrabiaiabite [0 134 MoKeaNaENAHRACH light AHileiseeHORsht

13al has a shape in which the thickness thereof gradually decreases from
emitBRfirsiiside s wiagedidhiovhdisaaandosideesifacaciddeshEbeabdrerite are
of light leakage from the second side surface 132 is preventable.
indépapteforefcanpaiett ietle dhale-testrivedifisstipadbbdirambtdightnnse
efficiency is allowed to be improved. It causes reduction in numbers of the
[016G0taNged tighi fouioe sxEdtphnd OB feaddt iSevpletatieens I Joosthe above-
reduction or power consumption reduction. [0135] Next, modification
desexamhptes(VodiicttiomExd hipl el stribod By lofthd tisovertesenisedehiggoted
embodiment will be described below. Like components are denoted by like
by Iimerabsads asfahshsuaicedifBhisenuies deviees1 oighé abdvieageserisseribed

first and third embodiments, and will not be further described. [0136]
firspdifreatiorrERa@ PRI Epand will not be further described.

[0110] Modification Example 10

FI1G. 27 illustrates a schematic configuration of a surface light source device
(a surface light source device 9) according to Modification Example 10. As in the case
of the surface light source device 8§ of the above-described second embodiment, in the
surface light source device 9, a light guide plate 9a includes inclined surfaces all to
al5 and a2l to a25, and the heights and height differences of these inclined surfaces
are changed with distances from the light sources 10L and 10R. However, the
modification example is distinguished from the above-described second embodiment

by the fact that such inclined surfaces all to al5 and a2l to a25 are arranged on the



FIG. 34 is a perspective view illustrating a configuration of a main part of a
surface light source device (a surface light source device 14) according to
Modification Example 12. FIG. 35(A) is a plan view of the surface light
source device 14 viewed from the light emission surface S2 side, and
FIGs. 35(B) and (C) are side views of the surface light source device 14.
[0137] As in the case of the surface4qight source device 13 of the
above-described third 60 embodiment, the surface light source device 14

_includes a light guide plate unit 14a, and a plurality (for example, four) of

hghﬁgm@%@fac%%fm%d a plurality (for example, four) of light sources IOR
which are arranged on a pair of side surfaces, respectively. The light

[01 Yuliadrpthteiprtieatist Srfgured by artandirty Lpitiamyrieriesampiesecond

eight) of light guide sections 14al along a y direction, and the plurality of
emhf@%ﬂjmd Y SHtd A PAHFURE 9B a@%%“ﬁ‘ﬁi‘f%ifheug%%&géﬂﬁiﬁw fé&%ﬁa by

, [di thod or the Jike. [0 As in th f the light guide plat
o BBITEReS e e RIS IS he LRI USSP o
o B0 TR IS S o e IS seok T

emigslﬁ)f %C&gh%(%{ge%vgﬁi}%agﬁiieght gy %%g%%tm}}éa%lo%%g: g&g’b cli%%t%rﬂ;ggssseig@nd

surrace a feflection surface and a pair or side suriaces (a Irst

emb%ﬁﬁﬁéﬂgag%&n apdasecendsids sidres k2wandnas . wedos shansn:

in which the thickness thereof decreases from the first side Surface 141 t6

soutBe FACORM SI96 AuAcH 1 FHiREL IR SANE RIARBIAINY & Miling of the

performed on the reflection surface SIO of the light guide section 13al of

lighthgoaRQve e sgrbedHhirdsrepadiment is periprped padhskeliectirNinclined
surface 510 of the light guide section 14al. A plurality of such light guide

surfaeslionsid4al are alternately arranged, and the light source (10L or 10R)
is arranged on each first side surface 141. In other words, also in the light
[01 pMidgplgde gk lAadeaahrside, savfacehersef if chafigraddebth®ditstecond
side surfaces 141 and the second side surfaces 142 which are alternately
emtardanged tlenickthe: It soiksesi 1DE ianbnthbdighicspuides IOR aré a21 to a25
arranged in a staggered manner so as not to face each other. [0139]
are Blowgsdraim thetimodifiifitieticexamplelee fehsiighicg sidps eftiba Hdialchasswn
surface shape in which the width thereof gradually increases from the first
surfgigeS8urfdesigBdd by the height differences. A process of designing such a surface
shape will be described below referring to FiGs. 28 and 29. FIGs. 28(A) to (C) and
FIG. 29(A) to (C) are conceptual diagrams illustrating the process of designing the
surface shape in the light guide plate 9a. Herein, for the sake of simplicity and
convenience, the case where four inclined surfaces (all to al4 and a2l to a24) are
combined as inclined surfaces facing each light source will be described as an example.
[0113] Also in the modification example, as in the case of the above-described second
embodiment, a combination of the mclined surfaces all to al4 (FIG. 28(A)) and the
inclined surfaces a21 to a24 (FIG. 28(B)) substantially contributing to the formation of

light emission intensity distributions is considered. When the inclined surfaces all to

ald and the inclined swrfaces a2l to a24 are superimposed on one another without



141 to the second side surface. In other words, the light emission area of
each light guide section 14al gradually expands from the first side surface
141 to the second side surface. [0140] In the modification example, as in
the case of the above-described third embodiment, a nonuniform light
emission intensity distribution in each light guide section 14al is allowed
to be formed independently by suchsa configuration, and compared to the
above-described first embodiment, light use efficiency is allowed to be
improved by the wedge shape. Therefore, the same effects as those of
chasge. s@rﬁéwélyagwi@@ut Hoire 313 n S Hbovés dissensdd thiy make such a
embodiment are obtainable. Moreover, as the width of the light guide
confgptisien Amplesisakiiennihh et tharsusfatte 1gPtGHEs QicHirsTIR?: as

surface 142, the light emission area on the secon t%de surface 142

illusiiated, & E1Gn dYHY IR BiTis2tsHafsotribb rassric s dhay froficmeigeond
is all dtoi efficiently. Theref i ligh
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surface light source device (a surface light source device 15) accordin
290 Traiane ( ; ) )

3 natlocr?lgfg{rjﬁg € 13 of the invention viewed from the light emission

(01} Iface Recsifss LIS | ?fﬁ%&@ﬂr@e?@ﬁ?i‘{‘& VW5 #LY1e5UHACE .y be

t source device 15. [0142] As in the case of the surtace light source

arradBUICE L $hOTHRG: 2havgeserhaddhird ambodipant heSraceligbtrects as

source device 15 includes a light guide plate unit 15a, and a plurality (for
tho X AMRes 3L T ightsarcasRt aRd AP BRMBISng Xh RGN
sources | OR which are arranged on a pair of side surfaces. respectively.
are ohgiaB1ight guide plate unit 15a is configured by arranging a plurality (for
example, 12) of light guide sections 15al along a y direction, and the
[01 pharakibaicugbh Fisiegedations 14al are formed as one unit with use of an
injection molding method or the like. Each light guide section 15al is an
opticRlerbgr fopalpudtigdightdraitinatight-seuemiBt (onhthedighin of a
source 10R) to propagate therethrough to light emission surface.
surfivborBplvesoeachldight guiefsectight' Salrinoladas adightcendisgiom Moddoation
S20, a reflection surface S10 and a pair of side surfaces (a first side
Exagupiadd .1 51 thadradiécohdnsiterspifatie i5dnethsuh@ases widdigeadhapd w21 to
which the thickness thereof decreases from the first side surface 151 to
a2Sthis seeoaeisitebstirfaiciia sl etinh shripes Santapibe disdihepzisstaasuriace 52
erformed on the reflection surface SIO of the light quide section 13al of
of tg?e‘@hb@é%@éﬂﬁé@%hir@ SRBHATATEM ﬁ?@w&%é@%mﬁ%ﬁ@w&rﬁ has a
surface SIO of the light guide section 15al. A plurality of such light guide
confguimifg Bt irh deriatans shapigel maeirelight 36iie 1o diaskgve-
is.arranged on each first side surfagce 151. In gther words, also in the light .
desqifge istad R oesd LG e SUFEES ﬁé@@&ﬂféﬁ?&éﬁ& BRSPS e in

tho ot AR T SO R T ] 16 LBl TR B sufeces
al I%Br%nggci% st%ag%e lra?gy@g Qpr%é‘e%%% 8%%&8&? r%%%gtg[g Slirface S and the
light emission surface S2 in such a manner, and also in this case, the same effects as
those in the surface light source device 8 of the above-described second embodiment
are obtainable.

[0116] Although in the above-described second embodiment and Modification



[0143] However, in the modification example, slits 15S are arranged along
an x direction between adjacent light guide sections 15al of the plurality
of light guide sections 15al. For example, the slits 15S are formed
collectively and concurrently with molding of the light guide plate unit 15a,
and the slits 15S are formed so as not to completely separate the light
guide sections 15al from one anothgy. In addition, the slits 15S may be
linearly arranged along an x direction as in the case of the modification
example, but the invention is not limited thereto, and, for example, the 63
ExastiptersHrarg be anerfimaatoonty phithhe geHawsktwéus taecligrnggibien the
_sections 15al so as to form a dotted line or an alternate long and short
lighy gapsdonnaifacs wheldhanetpetine frihes stitsod 8 ekt isaide #latg e that the
. _shape. [0144] The slits I5S may be arranged between adjacent light guide
light guidsnalais aisiostiom s Kyt CaRYEXISRF HRa3 d o S in o Wdera! the
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a pair of side surfaces, respectively. However, in the modifica

MoRXRIPI e Hght aKide RIale WitLORScanfigyred B ATARARS B may have

plurality of light guide members 16al molded as separate parts alongay

a coestiaR,Eagh ighiarideRMbar baadvissaapeptical member for allowing
light from the light source 10L (or the light source 10R) to propagate

[01 thergthiaughiio dhe Nahi-enissignisydace: Moraeyanrereh Jahiiguiee! in the

member 16al includes a light emission surface 520, a reflection surface S
light emaRgiempairfatside sirfacesefieliishsiderscyfade dbihandeaisgardside is

surface 162), and has a wedge shape in which the thickness thereof
desgiaeliialiyan ecremses fronh¢hefinstiside sutfacetdd ihtodive setonshsidable to,

surface 162. Further, the same processing as that performed on the
for refhention tharfase Shtbeodthetligist duitleedentidescribed in the above-described
Modification Example 4. In the case where density is changed, the density of the
inclined surfaces all having an equal height h11 may be changed with distance from a
light source.
[0118] For example, as illustrated in FIG. 31, the light emission surface S2 of the light
guide plate has a surface shape in which combinations ¢l1 to ¢l6 of the inclined
surfaces all contributing to a light emission intensity distribution by the light source
10L and combinations ¢21 to ¢26 of the inclined surfaces a2l contributing to a light
emission intensity distribution by the light source 10R are superimposed on one

another. Flat surfaces ¢10 are arranged between the inclined surfaces all and between

the inclined surface all and the inclined surface a21.



64 13al of the above-described third embodiment is performed on the
reflection surface S10 of the light guide member 16al. A plurality of such
light guide members 16al are connected to one another so as to be
alternately arranged, and the light source (10L or 10R) is arranged on
each first side surface 161. In other words, also in the light guide plate unit
16a, each side surface is configured of the first side surfaces 161 and the
second side surfaces 162 which are alternately arranged, and the light
sources 10L and the light sources 10R are arranged in a staggered

[01 Bdttelm i arpRdiitetiane ebiclicotids. [ba 4mprhs ﬁéh*th@uia‘éﬁﬁfé?«r%f%%eﬁ 1
which are molded as separate parts and connected to one another may

grayalisder eestrre(RgRtyLAGE MAbe tidilalignEHewIR sl Haenng diance
effects as those in the above-described third embodiment are obtainable.
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section 13al in the above-described third embodiment, the light guide

diffSRIeNSAGRRIIAG i Medilication Examplend R-ARG A8 AIERRNSAIANG height

members for allowing light from the light source 10L (or the light source

difrdQR O RiRAgalR thelpthraughds; light amissior metfrees Mare e brthRirger
light guide sections each include a light emission surface S20, a reflection

arol faeecSk0y arftts! bige cBRiswitaseahd ey Bt @atha SeaOpehsIGH sUdaease
172 or 182, and the light source (10L or 10R) is arranged on the first side

witipdeiaeasingldon . fFamtbeds e ligithuigedsediiens each have a wedge
shape in which the thickness thereof decreases from the first side surface
[0120]1 Dhd BiHoethssenand®id € Surfacsdpicolil 825 andiihiexssimee by changes
processing as that performed on the light guide section 13al of the
in dabsive aidduripeddififetcremboldsneninsipedouriades s kthandfigdtiohrfaca in
S10.
the case where a nonuniform light emission intensity distribution is formed by a
change in density, only inclined surfaces substantially contributing to the formation of
a light emission intensity distribution is allowed to be effectively arranged. Therefore,
the same effects as those in the above-described second embodiment and the like are
obtainable.
{0121} Third Embodiment
FIG. 32 is a perspective view illustrating a configuration of a main part of a
surface light source device (a surface light source device 13} according to a third

embodiment of the invention. FIG. 33(A) is a plan view of the surface light source

device 13 viewed from the light emission surface S2 side, and FIGs. 33(B) and (C) are



[0150] As illustrated in FIGs. 38(A) and (B). in Modification Example 15, a
corner on a side closer to the light emission surface S20 of the light guide
section is chamfered so as to have a flat surface (a chamfered part 17M).
Moreover, as illustrated in FIGs. 39(A) and (B), in Modification Example
16, a corner on a side closer to the light emission surface S20 of the light
guide section is chamfered so as tosRave a rounded corner (a chamfered
part 18M). [0151] Chamfering may be performed on the side closer to the
light emission surface S20 of the light guide section in such a manner. In
sidetig\wasd, Hvessaitne dRBEROEEtAREGR e abbie-Bestteef thurface light
embodiment are obtainable, and a change in luminance in boundaries .
soutgg it theliigregolfdsactibrh isshrplogantal 8 ATASIIBRRThR SO
intensity distribution in which luminance unevenness is reduced as the.
of IR BRI TR BIOHE & BRSRAER 'Pha BAY @a@aﬂgﬁﬁpfw
may have, a flat surface or a curved surface. [0152] Although.in . .
or o E RSIPUeS 16 SHUNE e b e BT BRI o
parCSIgurationn which 801,12 Ight guide sections are afternay

|
A !EI g e numera 0% he above-
alfrangead-in a fixe Clion 1S aescriped as an example, tne numbper o

the light guide sections is net; limit \ y be two or more.
des%ﬁeé&g%ﬁgeeﬂ%%aé%ﬁ??e%ao‘ﬁ?grn?é%j@%?é%ﬁ%%%%aoh of a pair o_f side
jo13347ags QR il owide Plateiunit B AR RASRIRESIRRSEN % in

ird embodiment and the like are€ obtainable. However,

whilfh 1S 1l&9£1§t9$¥3? platgyniy he {00 dRRNISEIP IR along an x
distributions formed in the réspective light guide sections are
direSHBETMP236A:00 anganohar R fREM emisripNightsro RNUY) of light
therefore, to achieve natural superimposition, the number of light guide
souRRS NS (e mbes qkpasitianss isiniefeially Jatge:s(Q0R3kMereaveal .df a
the above-described third embodiment and the like, the case where the
pairli@hiiguiglersastismavidhapuideicr) hiaps-arespiatnalely arranged is
described as an example, but the shapes of the light guide sections are
[01T8]t n@cessaitily ideatichltamtiighe auidthelateon exaimble, abdightigstidded first
section allowing light from the light source 10L to propagate therethrough
emtanithaetightaghidielgegticl atoving! hghtifrom tpgidghnsothoefi@RHowing light
propagate therethrough may have different thicknesses, widths or the like.
frorT bhys|ighfferantdight éomigsidigintensity ditvibetorrabytdighiagusiugie tightight
sources 10L and IOR are allowed to be formed, and when the light _
emigirissioraeteisits drsmisdtiin Soakxampisir SussHas b ERsotHdE Apaitalke o
light emission intensity distributions are allowed to be formed. [0154]
polycarhesatin thechbisl dddeipeirthirdad itsdaseptighbamisnion THe S0,
where each Iight guide sectign has a wedge shape in which the reflection

reflegiieacaifisrent St s el dbdeAbEac s IedLch R EYbee Lataed megrond

have a wedge_ shape in whijch the Jight emjssion surface thereof is
side fuERicH 132? facing? each other, an %as as aper}n WI]?C the t ?ckncss thereof

gradually decreases from the first side surface 131 to the second side surface 132, that
1s, a wedge shape.

[0124] Various kinds of processing for light extraction, for example, engraving, dot
processing, dot printing or prism processing (not illustrated) is performed on the
reflection surface S10 of the light guide section 13al. A desired light emission

intensity distribution of emission light from the light emission surface S20 is formed



[0155] Although the present invention is described referring to the
embodiments and modification examples, and application examples
thereof, the invention is not limited thereto, and may be variously modified.
For example, in the above-described embodiments and the like, as each
of a plurality of concave sections or convex sections 67 of the light guide
control section, a prism-like sectionsgith a triangular sectional shape is
described as an example, but the shape of the concave section or the
convex section is not limited thereto, For example, the concave section or
by thesechindeosaetiers ity MivEcaPridsaPE iRtRitEHN eI PR 3P that the
triangular sectional shape have a curvature. Moreover, any other sectional

ligh's Rayiis 198 r R AMpIEOm tHaH SEBIaSPEtRT: THH) B aEe i FAOth et Wo RS e
. only necessary, to form two inclined surfaces a and hich are specifjed .
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. expression so afrto falge %e_ligé%sour es]I]n an 1OR){ res?ectiyelg. ) .
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case where the inclined. angles a a are . equal te each otherin.a
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not necessarily equal to each other intfie concave sections. In othér
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section so as to satisfy the above-described conditional expressions (1) to

surfhed- 494901 BUERGY 1HHiNG, ADAYE dRseriied embodiments and the like, a

configuration using a flat light guide plate with a uniform thickness is

[01899s¢Hiked asRRinEm iR dthadhiskagsnehthe §onteavidedelates o 3a1

necessarily uniform. For example, as illustrated in FIGs. 21(A) and (B), the
are tiekaegssef & lightaidadiatenfaema:bai changediebyeencaidesurfanasly

where the light source 101, and | OR are arranged, respectively. More
refefpaadicaltyihe thickaass| of acentralparkotithesighicguitie qlate: Gmayide
be larger than those of ends thereof For example, as illustrated in FIGs.
sectidb(A} @ndnBjhéhethicknrissméycbd thafigadtbariadly foihesthamnin 2al are
linear function manner) or linearly (in a linear function manner). Further,
adjathatihickadsstheay Dbchahgedivyg, in dhergaseowitech tethightrguitle surfaces
control section is arranged on the 68
131 of the plurality of light guide sections 13al which are alternately arranged in such
a manner. In other words, each side surface in the light guide plate unit 13a is
configured of the first side surfaces 131 and the second side surface 132 which are
alternately arranged. Moreover, in the light guide plate unit 13a, the light sources
(10L) arranged on one side surface and the light sources (10R) arranged on the other
side surface are arranged in a staggered manner so as not to face each other. However,
in the embodiment, these plurality of hight guide sections 13al (the light guide plate
unit 13a) are formed as one unit with use of an injection molding method or the like.
In the embodiment, the light guide section 13al configured by arranging the light

source 10L on the first side surface 131 corresponds to "a first light guide section” in

the invention, and the light guide section 13al configured by arranging the light source



reflection surface Si, forming a curved light emission surface S2 as
illustrated in FIG. 21(A), and, in the case where the light guide section is
arranged on the light emission surface S2, forming a curved reflection
surface Sl as illustrated in FIG. 21(B). When the thickness of the light
guide plate 6a is changed in such a manner, the above-described
nonuniform light emission intensity gistribution is easily formed. A reason
for this will be described below referring to FIG. 21(A). [0158] First, the
case where the light source IOL illuminates is considered. In a region 6a-1
10Roppathgde i sisks tarfReclibht soursaamE bF tResfgpithlirte prgs sectipe’ in the
. thickness of the light guide plate 6a increases with increasing distance
INVeEHAitthe light source 10L, and by the inclined top and bottom surfaces,
[01%|;§q,lht bein? guided is totally reflected more easily toward an in-plane
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of the light guide plate 6a. Therefore, a nonuniform light emission intensity
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closer to and farther from the light source 10L is easily formed by the

132abmyeegescribed shirpa.afdhRectivht mideaRieRa ERcthrdihanRaned, Alste
in the case where the light source 1 OR illuminates, a nonuniform light
lighEnissim kignsityg Hdistribution is easily foimed because of the same 69
reason. [0159] Moreover, in the above-described embodiments and the
[011&e sankiligivt squoeeseimgtinpelifitinadyibdisetb diiis voifaecis8afctnhalpht
light sources to emit light in one and the same wavelength range. For
guidexsaviple, B3Hfostarchemittingrighonvitnaubiuforavetdigthpmisghn surface
source emitting light with a green wavelength and a light source emitting
S20lightoastls aviibd wenssiopgtistanay Herushe [Mteydmayfaecubid o3 separattorm
light sources, or may be packed in one unit so as to be used as one light
lighs eupseiofomee] surdieritatight st adaitin doighdwitsdsiu E gn @ gideeection
wavelengths and a light source emitting light with a red wavelength may
13ape Taeigiomely iy sdLeEdaR! sEpa A HorrYbTHFEsS by RHfaybd haBRBEING
in one unit so as to be used as one light source, Further, a light source
such, Fehinglidh 56 BIUS Bhd! rReMTETRIBN GEY SRS htsasidediiiittiipn by

. light with a green wavelength may be used. They may be usedas, . .
lightigg athe ib%tets%ﬁwessf 0§T ﬁ?&fﬁ%%f%m HBHCHRS AL e TR disigbygion

one light.source, Moreo two kinds, of light sources, that is, a light
oy G R Rk Ut S Yo WUEKH Hlko and a gt source
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Separate Ilgﬁ’t sources, or may be packed In one unit so"asto be used as
ne light s e: [0 reover, for ex I light source.emittj q
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t and a phosphor emitting yellow er the excitation o
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reover, for example, a light source emitting blue light and”a phosphor
reasBiING; greenpight.ang.resklight under the excitation of the light may be

packed in one unit so as to be used as one light source.
[0130] First, as a comparative exampie to the embodiment, the surface shape of the



[0162] Further, for example, a light source emitting blue light, a light
source emitting green light and a phosphor emitting red light under the
excitation of the light may be 70 packed in one unit so as to be used as
one light source. For example, a light source emitting blue light, a light
source emitting red light and a phosphor emitting green light under the
excitation of the light may be packeggn one unit so as to be used as one
light source. [0163] Moreover, white light may be emitted from a backlight
_configured by using a light source emitting blue light, and forminga
hghbrﬁi@%ﬁdﬂéﬁw&m@wmﬁgm Gh@eafh%@eg@éﬂahég Strohectrppdimian el be
sheet shape and using the phosphor together with an optical sheet or the
desqteedrhrtngr, forseseitihedvatReSighe &y bedifiRdie b e FadRighe- 1) 1s
configured by using a light source emitting blue light, and forming a )
conRUEANDY SHRTHY YoM R OE e ol e RGRFRI DéHBe dicht

.shape and.using the phosphor ether with an optical sheet or the like
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light an Ight source emitting red light, and forming a phosphor emitting
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phosphor together with an optical sheet or the like. [0165] In addition, light

the Tigm thRANIPLROWICS; ifRQldimited fa-visibig lichtanthmayhe-noayishie., for
light, for example, infrared light or ultraviolet light.

example, a flat shape.

[0131] However, in such a flat-shaped light guide plate 1a, in the case where the light
source 10L arranged on one side surface illuminates, a part of light propagating
through the light guide plate 1a may pass through the other side surface (a side surface
-closer to the light source 10R) to be leaked to outside (hereinafter, simply referred to
"light leakage"). Likewise, in the case where the light source 10R illuminates, light
leakage from the side surface closer to the light source 10L may occur. Therefore, in
the light guide plate 1a of the above-described first embodiment, there is room for
improvement in light use efficiency.

[0132] Therefore, in the embodiment, as each light guide section 13al has a shape in
which the thickness thereof gradually decreases from the first side surface 131 to the
second side surface 132, light entering from the first side surface 131 is less likely to
be leaked from the second side surface 132. Therefore, compared to the above-

described first embodiment, light use efficiency is improved.

{0133] As described above, in the embodiment, in the light guide plate unit 13a, the



71 CLAIMS 1. A surface light source device comprising: a light guide
plate including a light emission surface, a reflection surface and a pair of
acing side surfaces; a first light source and a second light source
arranged on the pair of side surfaces of the light guide plate; a
plurality of first inclined surfaces arranged on one or both of the light
emission surface and the reflection ggirface and facing the first light
source; and a plurality of second inclined surfaces arranged on one

or both of the light emission surface and the reflection surface and facing
lighthguistecepedidight dalii@cessed so as to increase the light emission amount with

increasing distance from the first side surface 131 are alternately arranged, and the
light source 10L (or 10R) is arranged on the first side surface 131 of each light guide
section 13al. Accordingly, nonuniform light emission intensity distributions based on
the surface shapes of the light guide sections 13al are allowed to be formed
independently. Therefore, the same effects as those in the above-described first
embodiment are obtainable.
[0134] Moreover, as each light guide section 13al has a shape in which the thickness
thereof gradually decreases from the first side surface 131 to the second side surface
132, the occurrence of light leakage from the second side surface 132 is preventable.
Therefore, compared to the above-described first embodiment, light use efficiency is
allowed to be improved. It causes reduction in numbers of the arranged light sources
10L and 10R, and it is advantageous in cost reduction or power consumption reduction.
[0135] Next. modification examples (Modification Examples 12 to 16) of the above-
described third embodiment will be described below. Like components are denoted by
like numerals as of the surface light source device 1 of the above-described first and
third embodiments, and will not be further described.
[0136] Modification Example 12

FIG. 34 is a perspective view illustrating a configuration of a main part of a
surface light source device (a surface light source device 14) according to Modification
Example 12. FIG. 35(A) is a plan view of the surface light source device 14 viewed
from the light emission surface S2 side, and FIGs. 35(B) and (C) are side views of the
surface light source device 14.

[0137] As in the case of the surface light source device 13 of the above-described third



wherein the heights of the first inclined surfaces gradually increase with
increasing distance from the first light source, and the heights of the
second inclined surfaces gradually increase with increasing distance from
the second light source. 2. The surface light source device according to
claim 1, wherein a first light guide control section configured of a
plurality of concave sections or conggx sections which each have the first
inclined surface, and a second light guide control section configured of a
plurality of concave sections or convex sections which each have the
embegimRdtinbareaiam el sruishARYIsE df Birdudebath St REiflgmigmisoHe
surface and the reflection surface. 3. The surface li e device
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sections 14al are formed as one unit with use of an injection molding method or the
like.

[0138] As in the case of the light guide plate 13al of the above-described third
embodiment, each light guide section 14al is an optical member for allowing light
from the light source 10L (or the light source 10R) to propagate therethrough to the
light emission surface. Moreover, each light guide section 14al includes a light
emission surface S20, a reflection surface S10 and a pair of side surfaces (a first side
surface 141 and a second side surface 142), and has a wedge shape in which the
thickness thereof decreases from the first side surface 141 to the second side surface
142. Further, the same processing as that performed on the reflection surface S10 of
the light guide section 13al of the above-described third embodiment is performed on
the reflection surface S10 of the light guide section 14al. A plurality of such light
guide sections 14al are alternately arranged, and the light source (10L or 10R) is
arranged on each first side surface 141. In other words, also in the light guide plate
unit 14a, each side surface thereof is configured of the first side surfaces 141 and the
second side surfaces 142 which are aliernately arranged, and the light sources 10L and
the light sources 10R are arranged in a staggered manner so as not to face each other.
[0139] However, in the modification example, each light guide section 14al has a

surface shape in which the width thereof gradually increases from the first side surface



4. The surface light source device according to claim 2 or claim 3, wherein
the concave sections or the convex sections of the first light guide control
section are arranged at intervals which decrease with increasing distance
from the first light source, and the concave sections or the convex
sections of the second light guide control section are arranged at intervals
which decrease with increasing distgnce from the second light source. 5.
The surface light source device according to claim 3, wherein the first
light guide control section includes a plurality of concave sections, and in

141 gacheotarrndonaver&sstiols other il e dighisrisdAn treaigach light

_Inclined surface are arranged on a side closer to the first light source and.
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fIight guide control section includes a plurality of concave sections, and in
SUrlgeich of the concave sections, the fourth inclined surface and the second

{01{% ﬁg@%ﬁﬁéﬁ%ﬁ%ﬁﬁg a?gp?cg the side closer tg.the first IGL SOWCE hird
embodiment, a nonuniform light emission intensity distribution in each light guide
section 14al is allowed to be formed independently by such a configuration, and
compared to the above-described first embodiment, light use efficiency is allowed to
be improved by the wedge shape. Therefore, the same effects as those of the surface
light source device 13 of the above-described third embodiment are obtainable.
Moreover, as the width of the light guide section 14al expands from the first side
surface 141 to the second side surface 142, the light emission area on the second side
surface 142 increases, and the light emission amount on a side farther from the light
source is allowed to increase efficiently. Therefore, a nonuniform light emission
intensity distribution in which the light emission intensity is lower and higher at places
closer to and farther from the light source is easily formed.
[0141] Modification Example 13

FIG. 36(A) is a plan view of a surface light source device (a surface light
source device 15) according to Modification Example 13 of the invention viewed from
the light emission surface S2 side, and FIGs. 36(B) and (C) are side views of the
surface light source device 15.
[0142] As in the case of the surface light source device 13 of the above-described third
embodiment, the surface light source device 15 includes a light guide plate unit 15a,
and a phurality (for example, six) of light sources 10L and a plurality (for example, six)

of light sources 10R which are arranged on a pair of side surfaces, respectively. The



second light source, respectively. 6. The surface light source device
according to claim 3, wherein the first light guide control section
includes a plurality of convex sections, and in each of the convex sections,
the third inclined surface and the first inclined surface are arranged on a
side closer to the first light source and a side closer to the second light
source, respectively, and the sgeond light guide control section
includes a plurality of convex sections, and in each of the convex sections,
the second inclined surface and the fourth inclined surface are arranged
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_light source, respectively. 7. The surface light-emitting device according to
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refldEPOL g&?’fg% S10 and a pair of side surfaces (a first side surface 151 and a second
side surface 152), and has a wedge shape in which the thickness thereof decreases from
the first side surface 151 to the second side surface 152, Further, the same processing
as that performed on the reflection surface S10 of the light guide section 13al of the
above-described third embodiment is performed on the reflection surface S10 of the
light guide section 15al. A plurality of such light guide sections 15al are alternately
arranged, and the light source (10L or 10R) is arranged on each first side surface 151.
In other words, also in the light guide plate unit 15a, each side surface is configured of
the first side surfaces 151 and the second side surfaces 152 which are alternately
arranged, and the light sources 10L and the light sources 10R are arranged in a
staggered manner so as not to face each other.

[0143] However, in the modification example, slits 155 are arranged along an x
direction between adjacent light guide sections 15al of the plurality of light guide
sections 15al. For example, the slits 155 are formed collectively and concurrently
with molding of the light guide plate unit 15a, and the slits 158 are formed so as not to
completely separate the light guide sections 15al from one another. In addition, the
slits 158 may be linearly arranged along an x direction as in the case of the

modification example, but the invention is not limited thereto, and, for example, the



9. A surface light source device comprising: 74 a light guide plate
including a light emission surface, a reflection surface and a pair of facing
side surfaces; a first light source and a second light source arranged
on the pair of side surfaces of the light guide plate: a plurality of first
inclined surfaces arranged on one or both of the light emission surface
and the reflection surface and facinghe first light source; and a
plurality of second inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the second light
slitsshiframay be agypesednnHer semielned surfriasardhariahy suidsseciimselyal
with increasing distance from the first light source, and the second inclined
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second light squrce,
Alternatively, the slits 158 may have a wave shape.

[0144] The slits 158 may be arranged between adjacent light guide sections 15al in
such a manner, and also in this case, the same effects as those in the above-described
third embodiment are obtainable.
[0145] Modification Example 14

FIG. 37(A) is a perspective view of one light guide member in a surface light
source device (a surface light source device 16) according to Modification Example 14,
and FIG. 37(B) is a perspective view illustrating a configuration of a main part of the
surface light source device 16.
[0146] Asin the case of the surface light source device 13 of the above-described third
embodiment, the surface light source device 16 includes a light guide plate unit 16a,
and a plurality of light source 101, and a plurality of light source 10R which are
arranged on a pair of side surfaces, respectively. However, in the modification
example, the light guide plate unit 16a is configured by arranging a plurality of light
guide members 16al molded as separate parts along a y direction. Each light guide
member 16al is an optical member for allowing light from the light source 10L (or the
light source 10R) to propagate therethrough to the light emission surface. Moreover,
each light guide member 16al includes a light emission surface S20, a reflection
surface S10 and a pair of side surfaces (a first side surface 161 and a second side
surface 162), and has a wedge shape in which the thickness thereof gradually decreases
from the first side surface 161 to the second side surface 162. Further, the same

processing as that performed on the reflection surface 510 of the light guide section



10. A surface light source device comprising: a light guide plate unit
including a pair of facing side surfaces and a light emission surface and
configured by arranging a plurality of light guide sections; and light
sources arranged on both of the pair of side surfaces of the light guide
plate unit, wherein each of the light guide sections includes first and
second side surfaces facing each ogaer, has a shape in which the
thickness thereof gradually decreases from the first side surface to the
second side surface, and is configured so that a light emission amount

13alnefdheabavriinreremsinbindstavedimsnt thearitsigd sortheactlectiopgurface
light source is arranged on the first side surface of each of the light guide
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section 75 .
connected to one another so as to be alternately arranged, and the light source (10L or

10R) is arranged on each first side surface 161. In other words, also in the light guide
plate unit 16a. each side surface is configured of the first side surfaces 161 and the
second side surfaces 162 which are alternately arranged, and the light sources 10L and
the light sources 10R are arranged in a staggered pattern so as not to face each other.
[0147] The light guide members 16al which are molded as separate parts and
connected to one another may be used as the light guide plate unit 16a, and also in this
case, the same effects as those in the above-described third embodiment are obtainable.
[0148] Modification Examples 15 and 16

FIG. 38(A) is a side view of a light guide section according to a modification
example (Modification Example 15) of the light guide section 13al of the third
embodiment viewed from a first side swrface (a first side surface 171) side, and FIG.
38(B) is a side view of the light guide section viewed from a second side surface (a
second side surface 172) side. FIG. 39(A) is a side view of a light guide section
according to Modification Example 16 viewed from a first side surface (a first side
surface 181) side, and FIG. 39(B) is a side view of the light guide section viewed from
a second side surface (a second side surface 182) side.
[0149] As in the case of the light guide section 13al in the above-described third
embodiment, the light guide sections according to Modification Examples 15 and 16
are optical members for allowing light from the light source 10L (or the light source
10R) to propagate therethrough to light emission surface. Moreover, the light guide

sections each include a light emission surface S20, a reflection surface S10, a first side



configured by arranging the first side surface and the second side surface
on one and the other of the side surfaces of the light guide plate unit,
respectively, and a second light guide section configured by arranging the
second side surface and the first side surface on the one side surface and
the other side surface of the light guide plate unit, respectively.  11. The
surface light source device according to claim 10, wherein a plurality of
the first light guide sections and a plurality of the second light guide
sections are arranged so as to be alternately arranged. 12. The surface
surfhight SburiceSdevrider sceondipifecertips 162 whéfeinamb thidisBioptessicsl. or
and second side surfaces are equal to each other.  13. The surface light
10Rggpeepesdcendbedieing 4o wainseLb! Wiiel8in tharitreil Hedisegdadastans
surface is larger than the width of the first side surface. 14. The surface
eacldis Suns gevhe@nborbirly tor arnees threrelrlaseenret Anskeotiest side
uide sectio ded as gne unit. 15. The surface light source
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embodiment is performed on the reflection surface S10.

[0150] As illustrated in FIGs. 38(A) and (B). in Modification Example 15, a corner on
a side closer to the light emission surface S20 of the light guide section is chamfered so
as to have a flat surface (a chamfered part 17M). Moreover, as illustrated in FIGs.
39(A) and (B), in Modification Example 16, a corner on a side closer to the light
emission surface S20 of the light guide section is chamfered so as to have a rounded
corner (a chamfered part 18M).

[0151} Chamfering may be performed on the side closer to the light emission surface
S20 of the light guide section in such a manner. In this case, the same effects as those
in the above-described third embodiment are obtainable, and a change in luminance in
boundaries between the light guide sections is made gentle, so that a light emission
intensity distribution in which luminance unevenness is reduced as the whole light
guide plate unit is allowed to be formed. The chamfered part may have a flat surface
or a curved surface.

[0152] Although in Modification Examples 12 to 16 of the above-described third
embodiinent, a configuration in which 8 or 12 light guide sections are alternately
arranged in a fixed direction is described as an example, the number of the light guide
sections is not limited thereto, and may be two or more. When one light source (10L

or 10R) is arranged on each of a pair of side surfaces of the light guide plate unit, the



the first and second light guide sections are molded as separate parts. 17.
A display including: a surface light source device, and a display
section displaying an image by modulating light from the surface light
source device based on an image signal, the surface light source device
comprising: a light guide plate including a light emission surface, a
reflection surface and a pair of facing;side surfaces; a first light
source and a second light source arranged on the pair of side surfaces of
the light guide plate; a plurality of first inclined surfaces arranged on

samprriiseisots dheRe ighbentieeisrisseivd dhirdnembpdinsnt stithdbeakille are

facing the first light source; and X _ . L
obtainable. However, in the light guide plate unit, the nonuniform light emission

intensity distributions formed in the respective light guide sections are superimposed
on one another to form emission light consequently; therefore, to achieve natural
superimposition, the number of light guide sections (the number of partitions) is
preferably large.

[0153] Moreover, in the above-described third embodiment and the like, the case
where the light guide sections with an identical shape are alternately arranged is
described as an example, but the shapes of the light guide sections are not necessarily
identical with one another. For example, a light guide section allowing light from the
light source 10L to propagate therethrough and a light guide section allowing light
from the light source 10R to propagate therethrough may have different thicknesses,
widths or the like. Thus, different light emission intensity distributions by lighting of
the light sources 10L and 10R are aliowed to be formed, and when the light emission
intensity distributions are superimposed on each other, various light emission intensity
distributions are allowed to be formed.

[0154] Further, in the above-described third embodiment and the like, the case where
each light guide section has a wedge shape in which the reflection surface thereof is
inclined is described; but each light guide section may have a wedge shape in which
the light emission surface thereof is inclined.

[0155] Although the present invention is described referring to the embodiments and
modification examples, and application examples thereof, the invention is not hmited
thereto, and may be variously modified. For example, in the above-described

embodiments and the like, as each of a plurality of concave sections or convex sections



a plurality of second inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the second light
source, wherein the heights of the first inclined surfaces gradually
increase with increasing distance from the first light source, and the
heights of the second inclined surfaces gradually increase with increasing
distance from the second light sourgg. 18. A displayincluding: a surface
light source device, and a display section displaying an image by
modulating light from the surface light source device based on an image
of thdiglit evedsngane lisfetionufcergavickecsriiovisivg 7triangular sectional shape
is described as an example, but the shape of the concave section or the convex section
is not limited thereto. For example, the concave section or the convex section may
have an R shape in which vertex parts of a triangular sectional shape have a curvature.
Moreover, any other sectional shape, for example, a trapezoidal shape may be used. In
other words, it is only necessary to form two inclined surfaces a and b which are
specified by the inclined angles o and P satisfying a predetermined conditional
expression so as to face the light sources 10L and 10R, respectively.
[0156] Moreover, in the above-described embodiments and the like, the case where
the inclined angles o and B are equal to each other in a plurality of concave sections
(convex sections) of the light guide control section is described as an example, but the
inclined angles o and J3 are not necessarily equal to each other in the concave sections.
In other words, it is only necessary to set the inclined angles in each concave section so
as to satisfy the above-described conditional expressions (1) to (3).
[0157] Further, in the above-described embodiments and the like, a configuration
using a flat light guide plate with a uniform thickness is described as an example, but
the thickness of the light guide plate is not necessarily uniform. For example, as
illustrated in FIGs. 21(A) and (B), the thickness of a light guide plate 6a may be
changed between side surfaces where the light source 10l and 10R are arranged,
respectively. More specifically, the thickness of a central part of the light guide plate
6a may be larger than those of ends thereof. For example, as illustrated in FIGs. 21(A)
and (B), the thickness may be changed curvedly (other than in a linear function

manner) or linearly (in a hnear function manner). Further, the thickness may be

changed by, in the case where the light guide control section is arranged on the



a light guide plate including a light emission surface, a reflection surface

and a pair of facing side surfaces; a first light source and a second

light source arranged on the pair of side surfaces of the light guide plate;

a plurality of first inclined surfaces arranged on one or both of the light

emission surface and the reflection surface and facing the first light

source; and a plurality of secopg inclined surfaces arranged on one

or both of the light emission surface and the reflection surface and facing

the second light source, wherein the first inclined surfaces are
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and the second inclined surface are arranged more closely with increasing
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light source device, and a display section displaying an image by
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the StL%Qiglfess of the light guide plate 6a is changed in such a manner, the above-
described nonuniform light emission intensity distribution is easily formed. A reason
for this will be described below referring to FIG. 21(A).

[0158] First, the case where the light source 10L illuminates is considered. In a region
6a-1 on a side closer to the light source 10L of the light guide plate 6a, the thickness of
the light guide plate 6a increases with increasing distance from the light source 10L,
and by the inclined top and bottom surfaces, light being guided is totally reflected
more easily toward an in-plane direction {an xy-plane direction) than the direction (a z-
axis direction) of the normal to the light emission surface S2. Therefore, in the region
6a-1, light is less likely to be emitted to the outside of the light guide plate 6a. On the
other hand, in a region 6a-2 on a side closer to the light source 10R of the light guide
plate 6a, the thickness of the light guide plate 6a decreases with increasing distance
from the light source 10L, so by inclined top and bottom surfaces thereof, light being
guided is totally reflected more easily in the direction of the normal (the z-axis
direction) than the in-plane direction (the xy-plane direction} of the light emission
surface. Therefore, in the region 6a-2, light is easily emitted to the outside of the light
guide plate 6a. Therefore, a nonuniform light emission intensity distribution in which
light emission intensity is lower and higher at places closer to and farther from the
light source 10L is easily formed by the above-described shape of the light guide plate
6a. On the other hand, also in the case where the light source 10R illuminates, a

nonuniform light emission intensity distribution is easily formed because of the same



the surface light source device comprising: a light guide plate unit
including a pair of facing side surfaces and a light emission surface and
configured by arranging a plurality of light guide sections; and light
sources arranged on both of the pair of side surfaces of the light guide
plate unit, wherein each of the tight guide sections includes first and
second side surfaces facing each ogaer, has a shape in which the
thickness thereof gradually decreases from the first side surface to the
second side surface, and is configured so that a light 78 emission amount
reasfriereases with increasing distance from the first side surface, the

light source is arranged on the first side surface of each of the Iightguide
[OE%%ctMﬂé‘?Oé’ﬁ& in the above-described embodiments and the like, any light source

emitting light may be used. It is not necessary for all light sources to emit light in one
and the same wavelength range. For example, a light source emitting light with a blue
wavelength, a light source emitting light with a green wavelength and a light source
emitting light with a red wavelength may be used. They may be used as separate light
sources, or may be packed in one unit so as to be used as one light source.

[0160] Further, a light source emitting light with blue and green wavelengths and a
light source emitting light with a red wavelength may be used. They may be used as
separate light sources, or may be packed in one unit so as to be used as one light source.
Further, a light source emitting light with blue and red wavelengths and a light source
emitting light with a green wavelength may be used. They may be used as separate
light sources, or may be packed in one unit so as to be used as one light source.
Moreover, two kinds of light sources, that is, a light source emitting light with green
and red wavelengths and a light source emitting light with a blue wavelength may be
used. They may be used as separate light sources, or may be packed in one unit so as
to be used as one light source.

[0161] Moreover, for example, a light source emitting blue light and a phosphor
emitting yellow light under the excitation of the light may be packed in one unit so as
to be used as one light source. Moreover, for example, a light source emitting blue
light and a phosphor emitting green light and red light under the excitation of the light
may be packed in one unit so as to be used as one light source.

[0162] Further, for example, a light source emitting blue light, a light source emitting

green light and a phosphor emitting red light under the excitation of the light may be



the plurality of light guide sections include a first light guide section
configured by arranging the first side surface and the second side surface
on one and the other of the side surfaces of the light guide plate unit,
respectively, and a second light guide section configured by arranging the
second side surface and the first side surface on the one side surface and
the other side surface of the light guige plate unit, respectively.
packed in one unit so as to be used as one light source. For example, a light source
emitting blue light, a light source emitting red light and a phosphor emitting green light
under the excitation of the light may be packed in one unit so as to be used as one light
source.
[0163] Moreover, white light may be emitted from a backlight configured by using a
light source emitting blue light, and forming a phosphor emitting yellow light under
the excitation of the light which in a sheet shape and using the phosphor together with
an optical sheet or the like. Further, for example, white light may be emitted from a
backlight configured by using a light source emitting blue light, and forming a
phosphor emitting yellow light under the excitation of the light in a sheet shape and
using the phosphor together with an optical sheet or the like.
[0164] Moreover, for example, white light may be emitted from a backlight
configured by using a light source emitting blue light and a light source emitting green
light, and forming a phosphor emitting red light under the excitation of the light in a
sheet shape and using the phosphor together with an optical sheet or the like. Further,
for example, white light may be emitted from a backlight configured by using a light
source emitting blue light and a light source emitting red light, and forming a phosphor
emitting green light under the excitation of the light in a sheet shape and using the
phosphor together with an optical sheet or the like.

[0165] In addition, light from the light source is not limited to visible light and may be

nonvisible light, for example, infrared light or ultraviolet light.
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CLAIMS

1. A surface light source device comprising:

a light guide plate including a light emission surface, a reflection surface and a
pair of facing side surfaces;

a first light source and a second light source arranged on the pair of side
surfaces of the light guide plate;

a plurality of first inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the first light source; and

a plurality of second inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the second light source,

wherein the heights of the first inclined surfaces gradually increase with
increasing distance from the first light source, and the heights of the second inclined

surfaces gradually increase with increasing distance from the second light source.

2. The surface light source device according to claim 1, wherein

a ﬁrst light guide control section configured of a plurality of concave sections
or convex sections which each have the first inclined surface, and a second light guide
control section configured of a plurality of concave sections or convex sections which
each have the second inclined surface are arranged on one or both of the light emission

surface and the reflection surface.

3. The surface light source device according to claim 2, wherein

in the first light guide control section, each concave section or each convex
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section includes the first inclined surface and a third inclined surface facing the second
light source and having a smaller inclined angle than that of the first inclined surface,
and

in the second light guide control section, each concave section or each convex
section includes the second inclined surface and a fourth inclined surface facing the
first light source and having a smaller inclined angle than that of the second inclined

surface.

4. The surface light source device according to claim 2 or claim 3, wherein

the concave sections or the convex sections of the first light guide control
section are arranged at intervals which decrease with increasing distance from the first
light source, and

the concave sections or the convex sections of the second light guide control
section are arranged at intervals which decrease with increasing distance from the

second light source.

5. The surface light source device according to claim 3, wherein

the first light guide control section includes a plurality of concave sections,
and in each of the concave sections, the first inclined surface and the third inclined
surface are arranged on a side closer to the first light source and a side closer to the
second light source, respectively, and

the second light guide control section includes a plurality of concave sections,
and in each of the concave sections, the fourth inclined surface and the second inclined

surface are arranged on the side closer to the first light source and the side closer to the
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second light source, respectively.

6. The surface light source device according to claim 3, wherein

the first light guide control section includes a plurality of convex sections, and
in each of the convex sections, the third inclined surface and the first inclined surface
are arranged on a side closer to the first light source and a side closer to the second
light source, respectively, and

the second light guide control section includes a plurality of convex sections,
and in each of the convex sections, the second inclined surface and the fourth inclined
surface are arranged on the side closer to the first light source and the side closer to the

second light source, respectively.

7. The surface light-emitting device according to claim 1, wherein

height differences between the first inclined surfaces and the light emission
surface or the reflection surface are changed between the pair of side surfaces, and
height differences between the Second.inciined surfaces and the light emission surface

or the reflection surface are changed between the pair of side surfaces.

8. The surface light source device according to claim 1, wherein
a plurality of the light guide plates are arranged in a direction orthogonal to
the pair of side surfaces, and the first light source and the second light source are

arranged on a pair of side surfaces of each of the light guide plates, respectively.

9. A surface light source device comprising:
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a light guide plate including a light emission surface, a reflection surface and a
pair of facing side surfaces;

a first light source and a second light source arranged on the pair of side
surfaces of the light guide plate;

a plurality of first inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the first light source; and

a plurality of second inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the second light source,

wherein the first inclined surfaces are arranged more closely with increasing
distance from the first light source, and the second inclined surface are arranged more

closely with increasing distance from the second light source.

10. A surface light source device comprising:

a light guide plate unit including a pair of facing side surfaces and a light
emission surface and configured by arranging a plurality of light guide sections; and

light sources arranged on both of the pair of side surfaces of the light guide
plate unit,

wherein each of the light guide sections includes first and second side surfaces
facing each other, has a shape in which the thickness thereof gradually decreases from
the first side surface to the second side surface, and is configured so that a light
emission amount increases with increasing distance from the first side surface,

the light source is arranged on the first side surface of each of the light guide
sections, and

the plurality of light guide sections include a first light guide section



75

configured by arranging the first side surface and the second side surface on one and
the other of the side surfaces of the light guide plate unit, respectively, and a second
light guide section configured by arranging the second side surface and the first side
surface on the one side surface and the other side surface of the light guide plate unit,

respectively.

11. The surface light source device according to claim 10, wherein
a plurality of the first light guide sections and a plurality of the second light

guide sections are arranged so as to be alternately arranged.

12. The surface light source device according to claim 10, wherein

the widths of the first and second side surfaces are equal to each other.
13. The surface light source device according to claim 10, wherein
the width of the second side surface is larger than the width of the first side

surface.

14. The surface light source device according to claim 10, wherein

the first and second light guide sections are molded as one unit.

15. The surface light source device according to claim 10, wherein

a groove is provided between the first and second light guide sections.

16. The surface light source device according to claim 10, wherein
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the first and second light guide sections are molded as separate parts.

17. A display including:

a surface light source device, and

a display section displaying an image by modulating light from the surface
light source device based on an image signal,

the surface light source device comprising:

a light guide plate including a light emission surface, a reflection surface and a
pair of facing side surfaces;

a first light source and a second light source arranged on the pair of side
surfaces of the light guide plate;

a plurality of first inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the first light source; and

a plurality of second inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the second light source,

wherein the heights of the first inclined surfaces gradually increase with
increasing distance from the first light source, and the heights of the second inclined

surfaces gradually increase with increasing distance from the second light source.

18. A display including:

a surface light source device, and

a display section displaying an image by modulating light from the surface
light source device based on an image signal,

the surface light source device comprising:
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a light guide plate including a light emission surface, a reflection surface and a
pair of facing side surfaces;

a first light source and a second light source arranged on the pair of side
surfaces of the light guide plate;

a plurality of first inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the first light source; and

a plurality of second inclined surfaces arranged on one or both of the light
emission surface and the reflection surface and facing the second light source,

wherein the first inclined surfaces are arranged more closely with increasing
distance from the first light source, and the second inclined surface are arranged more

closely with increasing distance from the second light source,

19. A display including:

a surface light source device, and

a display section displaying an image by modulating light from the surface
light source device based on an image signal,

the surface light source device comprising:

a light guide plate unit including a pair of facing side surfaces and a light
emission surface and configured by arranging a piurality of light guide sections; and

light sources arranged on both of the pair of side surfaces of the light guide
plate unit,

wherein each of the light guide sections includes first and second side surfaces
facing each other, has a shape in which the thickness thereof gradually decreases from

the first side surface to the second side surface, and is configured so that a hight
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emission amount increases with increasing distance from the first side surface,

the light source is arranged on the first side surface of each of the light guide
sections, and

the plurality of light guide sections include a first light guide section
configured by arranging the first side surface and the second side surface on one and
the other of the side surfaces of the light guide plate unit, respectively, and a second
light guide section configured by arranging the second side surface and the first side
surface on the one side surface and the other side surface of the light guide plate unit,

respectively.



