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(57) ABSTRACT

“A backlight unit having a LED light source which includes a
light guide plate partitioned in areas having a tapered shape
formed of a thick and thin portion. The light guide plate forms
a thick and thin portion repeated at certain intervals, and the
repeated thick portions and the repeated thin portions gradu-
ally decrease in thickness. The LED light source is attached to
alateral side of thick portions. Grooves are formed in the light
irradiation direction of the LED light source and in a direction
perpendicularly intersecting the light irradiation direction.
Each of the grooves is formed in an concave shape. There is a
relation 0.2/30<=W/D<0.1 where D denotes the distance
between the light guide plate and a light diffusion plate, and
W denotes the width of each of the grooves. An inclination
angle 0 relative to the center of each of the grooves is between
9 and 15 degrees inclusive.
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BACKLIGHT UNIT AND LIQUID CRYSTAL
DISPLAY DEVICE USING THE SAME

CLAIMS OF PRIORITY

[0001] This application is a continuation application of
U.S. patent application Ser. No. 12/684,875, filed on Jan. 8,
2010, which claims priority from Japanese Patent Application
No. JP2009-038094, filed on Feb. 20, 2009, the content of
which is hereby incorporated by reference into this applica-
tion.

BACKGROUND OF THE INVENTION

[0002] (1) Field of the Invention

[0003] The present invention relates to a backlight unit and
a liquid crystal display device using the same. More particu-
larly, the present invention relates to a backlight unit using a
light-emitting diode (LED) light source suitable for an appli-
cation for uniformly reproducing an image on a panel, and a
liquid crystal display device using the same.

[0004] (2) Description of the Related Art

[0005] Conventionally, a fluorescence lamp such as a cold
cathode fluorescent lamp (CCFL) and an external electrode
fluorescent lamp (EEFL) have been used as a light source of
a backlight unit which irradiates a liquid crystal display
(LCD) device.

[0006] However, recent years have seen a trend that a light-
emitting diode (LED) is used as a light source of a backlight
unit of a liquid crystal display device. The LED is a semicon-
ductor element that emits light when a forward voltage is
applied. The LED provides a longer operating life and a
simpler structure than conventional light emitting elements
(for example, CCFL, EEFL) materials, thus allowing mass-
production in low cost. Further, the LED also provides low
power consumption and favorable color reproducibility.
[0007] Common backlight units are classified into two
types: the direct type which arranges a light source under a
liquid crystal panel, and the edge light type which arranges a
light source on a lateral side of a liquid crystal panel. JP-A-
2007-293339 discusses an edge light type backlight unit hav-
ing a LED light source.

[0008] The backlight unit discussed in JP-A-2007-293339
is an edge light type back light unit in which the light guide
plate guides the light of the LED light source coming from a
lateral side thereof to a liquid crystal panel. The light guide
plate is, for example, an acrylic plate made of transparent
resin having a surface specially processed for uniform planar
emission of the light coming from an end face. This light
guide plate enables local luminance control in response to an
image signal to provide a uniform front luminance on the top
surface in an area thereon.

[0009] A structure of a light guide plate and an optical
distribution thereon will be briefly described below with ref-
erence to FIGS. 15A to 15C and 16.

[0010] FIGS.15A to 15C illustrate a state in which one area
of a light guide plate 10 emits light.

[0011] FIG. 16 is a graph illustrating a front luminance
above the light guide plate when the one area of the light guide
plate 10 emits light.

[0012] FIG. 15A is a perspective view of the light guide
plate 10 seen from the top. Of areas of the light guide plate 10,
only an area 10a emits light and other areas 1056 do not. FIG.
15B is also a perspective view of the light guide plate 10 seen
from another angle, illustrating a plurality of areas arranged
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in matrix form. FIG. 15C illustrates a state in which the area
10a of the light guide plate 10 emits light seen from a liquid
crystal panel.

[0013] Thus, the light guide plate 10 is partitioned in areas
so that the top surface (a surface facing the liquid crystal
panel) of each area has a uniform luminance. Actually, the
front luminance above the light guide plate 10 taken along the
A-A'line of FIG. 15A is illustrated in FIG. 16.

[0014] With the light guide plate 10 which is partitioned in
areas as illustrated in FIG. 15, since each area is affected by
adjacent areas, a method for controlling a light-emitting state
of one area and light-emitting states of other areas is a matter
of importance. One possible solution for this problem is to
control an area to emit light after detecting information about
light-emitting states of other areas. With this method, how-
ever, since it is necessary to know and control a light-emitting
state of surrounding areas in order to allow one area to emit
light, an image control algorithm becomes complicated caus-
ing a problem of an increase in circuit scale.

[0015] Further, when using a light guide plate which is
partitioned in areas, there is a problem that an image looks
discontinuous at an area boundary. Specifically, if the light
does not uniformly change at the area boundary, a problem
that image discontinuity becomes noticeable arises.

[0016] Meanwhile, there is a trade-off relation between the
independency of a light-emitting state of a certain area from
light-emitting states of other areas and a uniform change in
light-emitting state at an area boundary. For ideal area con-
trol, it is necessary to maintain a uniform front luminance
above a target area which is emitting light and, while main-
taining the independency of a light-emitting state for each
area to a certain extent, cause leakage of a certain amount of
light such that the light-emitting state uniformly changes at
the area boundary.

[0017] The present invention was devised in order to solve
the above-mentioned problem. The present invention is
directed to providing a backlight unit having a LED light
source and utilizing an area-partitioned light guide plate
which provides an ideal front luminance distribution.

SUMMARY OF THE INVENTION

[0018] A backlight unit according to the present invention
is provided with a light guide plate partitioned in areas each
having a tapered shape formed of a thick portion and a thin
portion. The light guide plate is formed such that a thick
portion and a thin portion are repeated at certain intervals, and
the repeated thick portions and the repeated thin portions
gradually decrease in thickness. A LED light source is
attached to a lateral side of each thick end. Each area of the
light guide plate is partitioned by grooves formed in the light
irradiation direction of the LED light source and grooves
formed in a direction perpendicularly intersecting the light
irradiation direction. Each of the grooves is formed in an
concave shape (V-shape or trapezoid-shape). Each of the
grooves in the light irradiation direction of the LED light
source is deep at the thick portion and shallow at the thin
portion, forming a slope bottom surface of groove. Further,
each of the grooves perpendicularly intersecting the grooves
in the light irradiation direction of the LED light source is
formed in the vicinity of a boundary between the adjacent
thick and thin portions.

[0019] There is a relation 0.2/30<=W/D<0.1 where D
denotes the distance from the light guide plate to a light
diffusion plate and W denotes the width of a groove in the
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light irradiation direction of the LED light source and a
groove perpendicularly intersecting the light irradiation
direction. An inclination angle 8 relative to the center of each
of the grooves is between 9 and 15 degrees inclusive (9
degrees<=0<=15 degrees).

[0020] Thereis another relation 0.2/30<=D,/T <=4 where
T, denotes the thickness of a thickest end of the light guide
plate having a taper shape and D, denotes the depth of each of
the grooves in the light irradiation direction of the LED light
source at the thickest end. There is still another relation
D/T,<=2/3 where T, is the thickness of a thinnest end and D,
denotes the depth of each of the grooves in the light irradiation
direction of the LED light source at the thinnest end.

BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is a perspective view illustrating a structure
of'a backlight unit according to an embodiment of the present
invention.

[0022] FIG. 2 is a lateral view illustrating the structure of
the backlight unit according to an embodiment of the present
invention.

[0023] FIGS. 3A and 3B illustrate a function of a light
guide plate 10 according to an embodiment of the present
invention.

[0024] FIG. 4 is a perspective view illustrating the distance
D from the light guide plate 10 to a light diffusion plate.
[0025] FIGS. 5A and 5B are lateral views seen from the B
direction of FIG. 4.

[0026] FIG. 6 is a lateral view seen from the A direction of
FIG. 4.
[0027] FIG.7isabird’s-eye view of the light guide plate 10

having grooves formed in a trapezoid-shape.

[0028] FIG. 8 is a perspective view illustrating exemplary
dimensions of a groove portion formed in a trapezoid-shape.
[0029] FIGS. 9A to 9C illustrate a light-emitting state in the
light guide plate 10 according to an embodiment of the
present invention.

[0030] FIG. 10 illustrates a front luminance distribution for
reducing influence on adjacent areas.

[0031] FIG. 11 illustrates a front luminance distribution for
leaking light to adjacent areas.

[0032] FIG. 12 illustrates an exemplary desirable front
luminance distribution.

[0033] FIG. 13 illustrates a reduced luminance change rate
in an area.
[0034] FIG. 14 illustrates a luminance change rate that can-

not be reduced in an area.

[0035] FIGS.15A to 15C illustrate a state in which one area
of the light guide plate 10 emits light.

[0036] FIG. 16 is a graph illustrating a front luminance
above the light guide plate 10 when the one area of the light
guide plate 10 emits light.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0037] An embodiment according to the present invention
will be described below with reference to FIGS. 1 to 14.
[0038] First of all, the structure of a backlight unit accord-
ing to a first embodiment of the present invention will be
described below with reference to FIGS. 1 and 2.

[0039] FIG.1isaperspective view illustrating the structure
of the backlight unit according to an embodiment of the
present invention.
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[0040] FIG. 2 is a lateral view illustrating the structure of
the backlight unit according to an embodiment of the present
invention.

[0041] As illustrated in FIGS. 1 and 2, a backlight unit 00
according to the present embodiment is composed of a light
guide plate 10, LED light source plates 20, a light diffusion
plate 30, a light diffusion sheet 40, a prism sheet 50, a polar-
ized light reflecting sheet 60, and a chassis (not illustrated).
[0042] The backlight unit 00 is a member which irradiates
the liquid crystal panel 100 thereabove. The liquid crystal
panel 100 serves as a display screen. Although not illustrated,
the liquid crystal panel 100 is composed of a thin film tran-
sistor substrate (a TFT substrate), a color filter substrate fac-
ing the TFT substrate, and a liquid crystal layer between the
TFT substrate and the color filter substrate.

[0043] Each of the LED light source plates 20, provided
with a plurality of LED light sources 22 attached thereon on
a line, is attached to each lateral side of the light guide plate
10. As illustrated in FIG. 1, each of the LED light source
plates 20 is attached to each row as LED light source plates
20a, 205, 20¢ and so on to allow each area of the light guide
plate 10 to be controlled. Although not illustrated, each of the
LED light sources 22 is provided with a circuit for applying a
positive voltage thereto allowing the LED light sources 22 to
emit light.

[0044] Thelight guide plate 10 is made of transparent resin,
for example, an acrylics member, and reflects light coming
from a lateral side to guide it toward the liquid crystal panel
100 thereabove. The structure of the light guide plate 10 will
be described in detail later.

[0045] The light emitted upward by the light guide plate 10
is diffused by the light diffusion plate 30. The light passes
through the light diffusion sheet 40, the prism sheet 50, and
the polarized light reflecting sheet 60, and then is radiated
onto the liquid crystal panel 100 providing a uniform lumi-
nance distribution on the surface thereof. The light diffusion
sheet 40, the prism sheet 50, and the polarized light reflecting
sheet 60 are used to obtain desired optical characteristics.
[0046] Thelight guide plate 10 of the backlight unit accord-
ing to an embodiment of the present invention will be
described below with reference to FIGS. 3 t0 9.

[0047] FIGS. 3A and 3B illustrate a function of the light
guide plate 10 according to an embodiment of the present
invention.

[0048] FIG. 4 is a perspective view illustrating the distance
D from the light guide plate 10 to a light diffusion plate.
[0049] FIGS. 5A and 5B are lateral views seen from the B
direction of FIG. 4.

[0050] FIG. 6 is a lateral view seen from the A direction of
FIG. 4.
[0051] FIG.7isabird’s-eye view of the light guide plate 10

having grooves formed in a trapezoid-shape.

[0052] FIG. 8 is a perspective view illustrating exemplary
dimensions of a groove portion formed in a trapezoid-shape.
[0053] FIGS.9A to 9C llustrate alight-emitting state in the
light guide plate 10 according to an embodiment of the
present invention.

[0054] Each ofthe LED light source plates 20 is attached to
each row of the light guide plate 10, as illustrated in FIG. 3A.
The luminance can be controlled locally in each area, as
illustrated in FIG. 3B. Although each of the LED light sources
22 is turned on or off for each area in an example illustrated in
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FIG. 3B, the light quantity can be controlled in steps by
controlling a current flowing in each of the LED light sources
22.

[0055] In the present embodiment, the shape of the light
guide plate 10 is configured as shown below to obtain an ideal
front luminance toward the light diffusion plate 30.

[0056] The light guide plate 10 is made of transparent
acrylic resin. As illustrated in FIG. 4, grooves 12x and 12y are
vertically and horizontally formed at equal intervals on the
light-emitting surface of the light guide plate 10 made of one
plate. The light guide plate 10 is partitioned by the grooves
12x and 12y in this way to form a plurality of areas in matrix
form. Although the example of FIG. 4 illustrates areas in 2x4
matrix form, the entire backlight unit has areas, for example,
in 8x16 or 9x16 matrix form. The light guide plate 10 may be
formed of one plate in order to simplify manufacturing pro-
cess and reduce unit price of manufacture. The bottom of each
area is sloped from a thick portion to a thin portion. Further,
the thickness of the light guide plate 10 decreases with
increasing distance from the thick portion to the thin end (an
end on the right-hand side in FIG. 5) providing a wedge
(tapered) shape. The light guide plate is formed such that a
thick portion and a thin portion are repeated at certain inter-
vals. The repeated thick portions maybe gradually decreased
in thickness. Likewise, the repeated thin portions gradually
decrease in thickness.

[0057] As illustrated in FIG. 5B, the cumulative frequency
of light emitted from a LED light source 22 of a LED light
source plate 20 attached to each row increases with increasing
distance from the thick portion to the thin end. Therefore, the
tapered shape is employed so that reflection decreases with
increasing distance from the thick portion to the thin end, thus
providing a uniform front luminance above the light guide
plate 10.

[0058] Asillustrated in FIG. 5, a y-directional groove 12y is
deeper at a thicker portion of the light guide plate 10 and
shallower at a thinner portion of the light guide plate 10,
forming a slope bottom surface of groove.

[0059] Anx-directional groove 12x is formed in the vicinity
of aboundary between adjacent thick and thin portions of the
light guide plate 10.

[0060] With the light guide plate 10 according to the
present embodiment, since areas are not separated since they
are produced by forming grooves on one continuous plate
member, a relation between an area subjected to light quantity
control and adjacent areas is a matter of importance.

[0061] When viewed from the top, each area is rectangular-
shaped. Referring to FIG. 4, for example, one x-directional
side is about 70 mm long and a y-directional side is about 60
mm long.

[0062] A distance D from the light guide plate 10 to the
light diffusion plate 30 is at most 8 mm, for example, 6 mm.
[0063] Referring to FIG. 6, a width W of the y-directional
groove 12y of FIG. 4 is at most 0.5 mm, for example, 0.3 mm.
Further, an inclination angle 0 relative to the center of the
groove must satisfy formula 1, for example, 12 degrees.

9 degrees<=0<=15 degrees
[0064] The distance D from the light guide plate 10 to the

light diffusion plate 30 and the groove width W must satisfy
formula 2.

(Formula 1)

0.2/30<=W/D<0.1 (Formula 2)

[0065] The above groove conditions also apply to the x-di-
rectional groove 12x of FIG. 4, that is, another groove per-
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pendicularly intersecting the y-directional groove 12y. A
large groove width W may cause such a luminance change
that the luminance abruptly drops at the groove portion (an
area boundary on the light guide plate). The area boundary
maybe recognized as a bright line. Further, a long distance D
from the light guide plate 10 to the light diffusion plate 30
may cause diffusion of the luminance change resulting in a
uniform luminance. This makes the luminance change less
noticeable. Therefore, in consideration of the fact that the
human eye can recognize a luminance change of 10 cd/1 mm
or less, the condition of formula 2, W/D<0.1, is preferably
satisfied. Specifically, when the groove width W is large, the
above-mentioned luminance change is noticeable and there-
fore the distance D is increased. When the groove width W is
small, the above-mentioned luminance change is not notice-
able and therefore the distance D is decreased. However, in
consideration of the reduction depth of the liquid crystal
display device, the distance D is preferably set to 8 mm or
less. The groove width W is set so that both this condition and
formula 2 are satisfied. Since the minimum groove width that
can be formed is about 0.2 mm, and the minimum thickness of
the backlight unit which can be manufactured is about 30 mm,
the lower limit of W/D is set to 0.2/30. These values are
clarified through experiments by the present inventors.
[0066] On the light guide plate 10, not only the thickness of
each area but also the depth of the groove 12y decreases with
increasing y-directional distance (increasing distance from
the thick portion to the thin end).

[0067] Referring to the light guide plate of FIG. 5A, T,
denotes the thickness of the thickest portion, D, denotes the
depth of the groove 12x thereat, T, denotes the thickness of the
thinnest portion, and D, denotes the depth of the groove 12y
thereat. For example, the thickness T, is 3 mm, the groove
depth D, is 1 mm, the thickness T, is 0.6 mm, and the groove
depth D, is 0.4 mm.

[0068] The thickness T, and the groove depth D, are set so
that formula 3 is satisfied, and the thickness T, and the groove
depth D, are set so that formula 4 is satisfied.

0.2/30<=D,/Ty<='2 (Formula 3)
D/T<=2/3 (Formula 4)
[0069] As mentioned later, assume a case when a plurality

of areas is arranged on the light guide plate, and one of the
areas is turned on and adjacent areas are turned off. In this
case, it is desirable that a certain amount of light leaks from
the turn-on area to adjacent turn-off areas. If a small amount
oflight leaks, an image portion of the turn-on area emits light
in rectangular form because the area is rectangular-shaped
resulting in an unnatural image.

[0070] Forexample, assume a case when an image includes
a white circle smaller than the area in the black background.
In this case, the area including the white circle and black
background is turned on, also referred to as turn-on area.
Since a certain amount of the backlight leaks even when the
liquid crystal panel displays black, the luminance of the black
background in the lighting turn-on area is slightly different
from the luminance of the black background in turn-off areas.
In this case, if a small amount of light or no light leaks from
the turn-on area to turn-off areas adjacent thereto, the differ-
ence in luminance between the turn-on and turn-oft areas
becomes noticeable resulting in an unnatural image. Con-
versely, if an excessive amount of light leaks, a portion not
intended to emit light also emits light, reducing the effect of
local backlight control (area control).
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[0071] Therefore, in the present embodiment, the amount
of light leak from the turn-on area to turn-oft areas adjacent
thereto is preferably set to 30 to 50% of the luminance at the
center of the turn-on area. For that purpose, the upper limit of
the groove depth Db of the thickest portion of the light guide
plate is preferably set so that D, /T, <=2 (formula 3) is satis-
fied, that is, a half or less of the maximum thickness T, of the
light guide plate. Further, the upper limit of the groove depth
D, of the thinnest portion (thin end) of the light guide plate is
preferably set so that D,/T,<=%5 (formula 4) is satisfied, that
is, about 24 of the minimum thickness T, of the light guide
plate. These relations are clarified through experiments by the
present inventors.

[0072] Further, the lower limit of D,/T, in formula 3 is set
to about 0.2/30 since the minimum groove depth that can be
formed is about 0.2 mm, and the maximum thickness of the
backlight unit 00 (including the light guide plate 10) that can
be manufactured is about 30 mm. Further, since it may be not
necessary to form a groove at the thin end of the light guide
plate 10, formula 4 include a case when the groove depth is 0
(no groove is present).

[0073] Although, conventionally, the groove of the light
guide plate 10 is formed in a V-shape, it may be formed in a
trapezoid-shape having a flat bottom as illustrated in FIGS. 7
and 8. FIG. 8 is an enlarged view of a portion indicated by an
ellipse of FIG. 7, illustrating exemplary dimensions of the
groove 12y having a trapezoid-shape.

[0074] FIG.9Bis alateral view seen from the A direction of
FIG. 9A, illustrating light-emitting directions as well as leaks
oflight to adjacent areas. The shape of the light guide plate 10
illustrated in FIGS. 4 to 6 allows the quantity of leakage light
to be controlled by the groove depth, and a certain amount of
light propagates to adjacent areas. FIG. 9C is a top view seen
from the C direction of FIG. 9A.

[0075] States of the light within the light guide plate
according to an embodiment of the present invention will be
described below with reference to FIGS. 10 to 14.

[0076] FIG.10 illustrates a front luminance distribution for
reducing influence on adjacent areas.

[0077] FIG. 11 illustrates a front luminance distribution for
leaking light to adjacent areas.

[0078] FIG. 12 illustrates a desirable exemplary front lumi-
nance distribution.

[0079] FIG. 13 illustrates a case when a luminance change
rate in an area can be reduced.

[0080] FIG. 14 illustrates a case when a luminance change
rate in are area cannot be reduced.

[0081] Foreach graph, the front luminance is measured at a
point from the light guide plate 10 to the liquid crystal panel
100, for example, directly under the light diffusion plate 30.
Further, a luminance distribution over an area and adjacent
areas has been illustrated with a cross-section taken along the
line A-A', the same luminance distribution also applies to an
area and adjacent areas in a direction perpendicularly inter-
secting the line A-A".

[0082] Whena certainareais turned onand an area adjacent
to the turn-on area is turned off, if 50% or more of the light
quantity is ensured at an area boundary of the target area
(turn-on area) to reduce influence on adjacent areas, the quan-
tity of leakage light to the non-target area (turn-off area) can
be reduced. It has been confirmed that the light guide plate 10
having the shape of FIGS. 4 to 8 can obtain a front luminance
distribution illustrated in FIG. 10 satisfying this condition.
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[0083] Since the brightness of the area to be controlled is
dominated by the light quantity of corresponding one area, an
operation algorithm for brightness control can be simplified
and the amount of calculation reduced.

[0084] Further, if 10% or more of the light quantity is
ensured at the area boundary of adjacent areas while satisfy-
ing the above condition, an appropriate quantity of leakage
light can be ensured. It has been confirmed that the light guide
plate 10 having the shape of FIGS. 4 to 8 can obtain a front
luminance distribution illustrated in FIG. 11 satisfying this
condition.

[0085] Actually, when the front luminance of the target area
is 100%, the luminance at the center of adjacent areas is
desirably set to 30% to 50% inclusive. Specifically, the ratio
of'the luminance at the center of a turn-off area adjacent to the
turn-on area to the luminance at the center of the turn-on area
is set to 0.3 to 0.5 inclusive. It has been confirmed that the
light guide plate 10 having the shape of FIGS. 4 to 8 can
obtain the front luminance distribution illustrated in FIG. 12
satisfying this condition.

[0086] Light leaked to adjacent areas in this way allows
smooth spatial brightness change. This smooth change inevi-
tably alleviates a brightness change at the area boundary, thus
it is reduced the load of control by image display element.
Control by image display element refers to control of a liquid
crystal display element to achieve a uniform brightness of the
backlight unit. This control is performed if the brightness of
the backlight is not uniform.

[0087] Further, when an adjacent area emits light, the
amount of change in luminance at an area boundary is desir-
ably set to 10 cd/m*mm or below. A change in luminance
exceeding this value may cause a bright line at the area
boundary as illustrated in FIG. 14. The amount of change in
luminance equals the amount of change in luminance (cd/m?)
per unit length (mm). It has been confirmed that the light
guide plate 10 having the shape of FIGS. 4 to 8 can obtain the
front luminance distribution illustrated in FIG. 13 satisfying
this condition.

[0088] As mentioned above, the present invention provides
a backlight unit having a LED light source and utilizing an
area-partitioned light guide plate which provides an ideal
front luminance distribution.

What is claimed is:
1. A liquid crystal display device comprising:
a liquid crystal panel; and
a backlight unit comprising:
a LED light source;
a light guide plate guiding the light emitted from the
LED light source toward the liquid crystal panel; and
a light diffusion plate disposed between the light guide
plate and the liquid crystal panel, and diffusing light
emitted from the light guide plate and supplying the
diffused light to the liquid crystal panel,
wherein the light guide plate is partitioned in a plurality of
areas, and each of the plurality of areas is provided with
the LED light source so as to control the light quantity
for each area; and
wherein, when the LED light source corresponding to one
of the plurality of areas is turned on and the LED light
source corresponding to one of the plurality of areas
adjacent to the turn-on area is turned off, the ratio of the
luminance at the center of the turn-off area adjacent to
the turned-on area to the luminance at the center of the
turn-on area is set to 0.3 t0 0.5.
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2. A backlight unit comprising: adjacent to the turn-on area is turned off, the ratio of the
a LED light source; and luminance at the center of thg turn-off area adjacent to
a light guide plate guiding the light emitted from the LED glle turned-or} are?tto 8h3e t]ménsnance at the center of the
light source toward a liquid crystal panel, [n-0n area 1§ seL o 1.5 10 U.0. =
R | X X . K . 3. The backlight unit according to claim 2,
wherein the light guide plate is partitioned in a plurality of wherein a light diffusion plate is disposed between the light
areas, and‘each of'the plurality of areas is p.r0V1ded W%th guide plate and the liquid crystal panel, and the light
the LED light source so as to control the light quantity diffusion plate diffuses light emitted from the light guide
for each area; and plate and supplies the diffused light to the liquid crystal
wherein, when the LED light source corresponding to one panel.

of the plurality of areas is turned on and the LED light
source corresponding to one of the plurality of areas ok kKK
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