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(57) ABSTRACT 

A lighting apparatus according to the present invention 
includes a light guiding unit and a plurality of light sources 
arranged along the incidence face of the light guiding unit. 
The plurality of light sources are constituted by a plurality of 
light source groups such that one light source group corre 
sponds to one block. The one light source group includes a 
plurality of White light sources and a plurality of color light 
sources. Among the plurality of color light sources included 
in the one light source group, the color light sources With an 
emission color of the highest light intensity, When the light 
sources are driven under identical drive conditions, are dis 
posed at both ends of the light source group. All of the White 
light sources included in the plurality of light sources 
arranged along the incidence face are disposed equidistantly. 
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LIGHTING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates to a lighting apparatus 
having a White light source and a plurality of color light 
sources. 

[0003] 2. Description of the Related Art 
[0004] There are tWo methods for displaying the desired 
color temperature in a liquid crystal display apparatus. With 
the ?rst method, a backlight apparatus is con?gured by using 
a White light source and a color temperature is adjusted by 
image signal processing. With the second method, a backlight 
apparatus is con?gured using a plurality of primary color 
light sources, such as red, green, and blue light sources, and 
these primary color light sources are turned on at a light 
intensity ratio representing the desired color temperature and 
additive color mixing is performed. 
[0005] Among these tWo methods, in the method in Which 
the backlight apparatus is con?gured using only a White light 
source, the light emission e?iciency is excellent, but the dis 
play color gamut is narroWed. Meanwhile, in the method in 
Which the backlight apparatus is con?gured by using a plu 
rality of primary color light sources, the display color gamut 
can be expanded, but since the light emission e?iciency of 
each light source is loW, energy consumption is di?icult to 
decrease. Accordingly, a method can be considered in Which 
the backlight apparatus is con?gured using a White light 
source and a plurality of primary color light sources and both 
a Wide display color gamut and a highlight emission e?i 
ciency can be obtained by turning on the White light source 
and primary color light sources at a light intensity ratio at 
Which the desired color temperature is realiZed. 
[0006] Japanese Patent Application Publication No. 2001 
351425 discloses a backlight apparatus in Which a White 
?uorescent tube, a red ?uorescent tube, a green ?uorescent 
tube, and a blue ?uorescent tube are disposed at both sides in 
the length direction of a light guide plate, and the White 
?uorescent tube is disposed at a position that is the closest to 
the light guide plate. With the backlight apparatus disclosed 
in Japanese PatentApplication Publication No. 2001 -35 1425, 
the decrease in light intensity and variation in color balance 
caused by deterioration of the ?uorescent tubes can be cor 
rected by adjusting the light intensity of each ?uorescent tube. 
[0007] Further, Japanese Patent Application Publication 
No. 2005-243347 discloses a backlight apparatus in Which a 
plurality of light sources are arranged equidistantly, the emis 
sion color differs among the light sources adjacent in the 
arrangement direction, and outgoing illumination light is 
obtained by mixing lights emitted from the plurality of light 
sources. In the backlight apparatus disclosed in Japanese 
Patent Application Publication No. 2005-243347, at least one 
light source for Which the emission color is that of illumina 
tion light is disposes so as to be the closest to the side Wall. 

SUMMARY OF THE INVENTION 

[0008] HoWever, a problem associated With the backlight 
apparatus disclosed in Japanese Patent Application Publica 
tion No. 2001-351425 is that since the distance betWeen the 
light source (?uorescence tube) and the light guide plate 
differs amount the light sources, the diffusion space in Which 
the light sources are disposed increases. As a result, alight 
source With a narroW directivity, such as a LED, is not suitable 
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for the light source of the backlight apparatus disclosed in 
Japanese Patent Application Publication No. 2001-351425. 
[0009] Further, With the technique disclosed in Japanese 
Patent Application Publication No. 2005-243347, the White 
light source is turned on at all times to reduce color uneven 
ness in the vicinity of the side Wall. Therefore, a problem 
associated With the technique disclosed in Japanese Patent 
Application Publication No. 2005-243347 is that Where the 
light intensity of the White light source located close to the 
side Wall is decreased to improve the display color gamut, the 
brightness becomes uneven. 
[0010] Thus, With the conventional methods, brightness 
unevenness of the backlight apparatus (lighting apparatus) is 
di?icult to inhibit both When the White light source is turned 
on at an intensity higher than that of the primary color light 
sources (color light sources) and When the primary color light 
sources are turned on at an intensity higher than that of the 
White light source (including the case Where only the primary 
color light sources are turned on). 
[0011] Accordingly, the present invention provides a light 
ing apparatus that makes it possible to inhibit brightness 
unevenness When the light intensity of the color light sources 
and the light intensity of the White light source are controlled 
independently from each other. 
[0012] A lighting apparatus according to the present inven 
tion constituted by a plurality of blocks capable of individu 
ally controlling brightness or color, comprises: 
[0013] a light guiding unit in Which light falls from an 
incidence face and goes out from an outgoing face; and 
[0014] a plurality of light sources arranged along the inci 
dence face of the light guiding unit, Wherein 
[0015] the plurality of light sources are constituted by a 
plurality of light source groups such that one light source 
group corresponds to one block, 
[0016] the one light source group includes a plurality of 
White light sources and a plurality of color light sources; 
[0017] among the plurality of color light sources included 
in the one light source group, color light sources With an 
emission color of the highest light intensity, When the light 
sources are driven under identical drive conditions, are dis 
posed at both ends of the light source group; and 
[0018] all of the White light sources included in the plurality 
of light sources arranged along the incidence face are dis 
posed equidistantly. 
[0019] In accordance With the present invention, brightness 
unevenness can be inhibited When the light intensity of the 
color light sources and the light intensity of the White light 
source are controlled independently from each other. 
[0020] Further features of the present invention Will 
become apparent from the folloWing description of exem 
plary embodiments With reference to the attached draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] FIGS. 1A and 1B illustrate examples of con?gura 
tions of tandem-type and edge-light-type backlight appara 
tuses; 
[0022] FIGS. 2A and 2B illustrate an example of a con?gu 
ration of the backlight apparatus according to Embodiment 1 ; 
[0023] FIG. 3 illustrates an example of a graph of chroma 
ticity coordinates according to Embodiment 1; 
[0024] FIG. 4 illustrates an example of a con?guration of a 
backlight apparatus according to Embodiment 1; 
[0025] FIG. 5 illustrates an example of a con?guration of a 
backlight apparatus according to Embodiment 1; 
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[0026] FIG. 6 illustrates an example of a con?guration of a 
backlight apparatus according to Embodiment 2; 
[0027] FIG. 7 illustrates an example of a con?guration of a 
backlight apparatus according to Embodiment 2; 

DESCRIPTION OF THE EMBODIMENTS 

Embodiment 1 

[0028] A backlight apparatus (lighting apparatus) accord 
ing to Embodiment 1 of the present invention is de scribed be 
loW. The backlight apparatus according to the present 
embodiment is a backlight apparatus for a liquid crystal dis 
play apparatus. 
[0029] The so-called local dimming control is knoWn as a 
control method for a backlight apparatus. In the local dim 
ming control, for example, a brightness or color is controlled 
for each region of the light emission face of the backlight 
apparatus. The backlight apparatus according to the present 
embodiment is a local dimming controllable backlight appa 
ratus. More speci?cally, the backlight apparatus according to 
the present embodiment is constituted by a plurality of blocks 
for Which a brightness or color can be individually controlled. 
One block is a minimum unit of local dimming control. 
[0030] Further the present invention can be applied to a 
tandem-type backlight apparatus or an edge-light-type (side 
light-type) backlight apparatus. FIGS. 1A and 1B shoW 
examples of con?gurations of a tandem-type backlight appa 
ratus and an edge-light-type (side-light-type) backlight appa 
ratus. FIGS. 1A and 1B are cross-sectional vieWs of backlight 
apparatuses obtained in planes perpendicular to the screen of 
the liquid crystal display apparatus. A liquid crystal panel is 
also shoWn in FIGS. 1A and 1B. 
[0031] In the tandem-type backlight apparatus, as shoWn in 
FIG. 1A, light sources are disposed Within a screen (liquid 
crystal panel) region. 
[0032] In an edge-light-type backlight apparatus, as shoWn 
in FIG. 1B, the light source is disposed at the edge of the 
screen region. 

(Con?guration) 

[0033] FIGS. 2A and 2B shoW an example of the con?gu 
ration of the backlight apparatus according to the present 
embodiment. FIG. 2A is a plan vieW, and FIG. 2B is a side 
vieW. 
[0034] The backlight apparatus according to the present 
embodiment has a light guiding plate (light guiding unit) in 
Which light falls from an incidence face and goes out from an 
outgoing face, a plurality of light sources (in the present 
embodiment, LEDs) arranged along the incidence face of the 
light guiding plate, and LED drive units that drive the light 
sources (control the light intensity (brightness) of each light 
source). 
[0035] In the example shoWn in FIGS. 2A and 2B, the light 
guiding plate is constituted by a plurality of light guiding 
plates (light guiding plates 100, 200) provided for each block. 
Further, the plurality of light sources are constituted by a 
plurality of light source groups (a light source group consti 
tuted by a LED set 10 and a LED set 11, and a light source 
group constituted by a LED set 20 and a LED set 21) in Which 
one light source group (LED group) corresponds to one 
block. 
[0036] The light guiding plates 100, 200 are constituted, for 
example, by rectangular transparent resin. 
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[0037] The lights from the LED sets 10, 11 enter the light 
guiding plate 100 from one end face a (incidence face) of the 
light guiding plate 100. The incident lights are additively 
mixed inside the light guiding plate 100 and scattered by a 
scattering portion, such as a dot pattern, provided at a loWer 
face b (a face on the side opposite that of the liquid crystal 
panel side) of the light guiding plate 100. The scattered light 
goes out from an upper face c (face on the liquid crystal panel 
side; outgoing face) of the light guiding plate 100. A re?ect 
ing sheet or the like may be provided instead of the dot 
pattern. Any con?guration may be used, provided that the 
light can be re?ected (scattered). 
[0038] The light guiding plate 200 is provided adj acently to 
the light guiding plate 100. 
[0039] The lights from the LED sets 20, 21 enter the light 
guiding plate 200 from one end face a of the light guiding 
plate 200. The incident lights are additively mixed inside the 
light guiding plate 200 and scattered by a scattering portion 
provided at a loWer face b of the light guiding plate 200. The 
scattered light goes out from an upper face c of the light 
guiding plate 200. 
[0040] In the present embodiment, one light source group 
includes a plurality of White light sources and a plurality of 
primary color light sources (color light sources). 
[0041] More speci?cally, the LED set 10 is constituted by a 
White LED (W), a red LED (R), a green LED (G), and a blue 
LED (B). The red LED is, for example, a light source With a 
principal Wavelength equal to or greater than 611 nm. The 
green LED is, for example, a light source With a principal 
Wavelength of 490 nm to 549 nm. The blue LED is, for 
example, a light source With a principal Wavelength of 430 nm 
to 490 nm. Each LED is mounted on a circuit substrate (not 
shoWn in the ?gure). The light intensity of each LED is 
adjusted according to the brightness or color designated by 
the user. 

[0042] Each of the LED sets 11, 20, and 21 is also consti 
tuted by a White LED, a red LED, a green LED, and a blue 
LED, similarly to the LED set 10. 
[0043] The LED set 10 is a LED set (sub-LED group) in 
Which the red LED, blue LED, White LED, and green LED are 
disposed in the order of description from the center to the end 
(end on the side that is not adjacent to the light guiding plate 
200) ofthe end face a of the light guiding plate 100. 
[0044] The LED set 11 is a LED set in Which the red LED, 
blue LED, White LED, and green LED are disposed in the 
order of description from the center to the end (end on the side 
that is adjacent to the light guiding plate 200) of the end face 
a of the light guiding plate 100. 
[0045] The LED set 20 and LED set 21 are LED sets in 
Which the red LED, blue LED, White LED, and green LED are 
disposed in the order of description from the center to the end 
of the end face a of the light guiding plate 200. 
[0046] Thus, in the present embodiment, the light sources 
With the same emission color that are included in one light 
source group are arranged symmetrically With respect to the 
center of the block corresponding to the light source group. 

(Effect) 
[0047] Light from a White light source produces a strong 
effect on brightness unevenness. In particular, Where emis 
sion e?iciency is a priority (When the White light source is 
turned on at a light intensity higher than that of the primary 
color light sources (including the case in Which only the White 
light source is turned on)), the light from the White light 
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source produces a strong effect on brightness unevenness. 
Therefore, Where the White light sources are spaced unevenly, 
brightness unevenness occurs such that the brightness is 
higher in the portions With a narroW spacing and loWer in the 
portions With a Wide spacing. 
[0048] Accordingly, in the present embodiment, all of the 
White light sources included in a plurality of light sources (all 
LED) arranged along the incidence face are disposed equi 
distantly. 
[0049] More speci?cally, the disposition spacing betWeen 
the White LED of the LED set 10 and the White LED of the 
LED set 11 is de?ned as LWi1. The disposition spacing 
betWeen the White LED of the LED set 11 and the White LED 
of the LED set 20 adjacent thereto is de?ned as LWo. The 
disposition spacing betWeen the White LED of the LED set 20 
and the White LED of the LED set 21 is de?ned as LWi2. In the 
present embodiment, the White LEDs are disposed so that the 
spacings LWi1, LWo, and LW2 are all equal to each other. 
[0050] As a result brightness unevenness (in particular, 
brightness unevenness in the case Where the emission el? 
ciency is a priority) can be inhibited. 
[0051] Further, the edge of the light guiding plate easily 
becomes darker than the inner side thereof. Therefore, When 
the display color gamut is a priority (When the primary color 
light source is turned on at a light intensity higher than that of 
the White color light sources (including the case in Which only 
the primary color light source is turned on)), Where a light 
source With a loW light intensity is disposed at the end of the 
light guiding plate, brightness unevenness occurs such that 
the brightness is loWer at the edge than on the inner side. 
Accordingly, in the present embodiment, among the plurality 
of primary color light sources included in one light source 
group, the primary color light sources With an emission color 
of the highest light intensity, When all of the primary color 
light sources are driven under the same drive conditions (cur 
rent or voltage), are disposed at both ends of the light source 
group. More speci?cally, When White color is represented 
using a red light source, a green light source, and a blue light 
source, the light intensity for the green light source is higher 
than the light intensity of the red light source and blue light 
source. In the present embodiment, as shoWn in FIG. 2A, the 
green LEDs are disposed at both ends of one light source 
group. As a result, brightness unevenness can be inhibited 
When the display color gamut is a priority. 
[0052] Further, there is a spread among the individual light 
sources (LED), and even in the light sources With the same 
emission color (for example, red), the emission colors 
slightly differ from each other. Moreover, a plurality of light 
sources With different emission colors are sometimes used to 
obtain the desired emission color. More speci?cally, a plural 
ity of red light sources With different principal Wavelengths 
are sometimes used to obtain the desired red light. Further, the 
light from the red light source (red light) is easier to recogniZe 
than the light of other colors due to visual characteristics of 
human eye. 
[0053] Therefore, When a plurality of red light sources are 
included in one light source group, When these red light 
sources are disposed apart from each other, a difference in 
emission color can be recogniZed betWeen the red light 
sources (that is, color unevenness can occur). Accordingly, in 
the present embodiment, as shoWn in FIG. 2A, a plurality of 
red light sources included in one light source group are dis 
posed adjacently to each other. As a result, red lights emitted 
from the plurality of red light sources are easily mixed and 
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therefore the difference emission color betWeen the red light 
sources is dif?cult to recogniZe and color unevenness can be 
inhibited. 
[0054] Further, in the present embodiment, since the light 
sources With the same emission color that are included in one 
light source group are disposed symmetrically With respect to 
the center of the block corresponding to the light source 
group, brightness unevenness and color unevenness can be 
inhibited by comparison With the case of asymmetrical dis 
position. More speci?cally, in one block, a light emission in a 
region on the LED set 10 side from the center and a light 
emission in a region on the LED set 11 side from the center 
can be made to same. Therefore, brightness unevenness and 
color unevenness can be inhibited. 

[0055] In the con?guration using a light guiding plate 
shared by a plurality of blocks, When only light sources of 
some blocks are caused to emit light under the local dimming 
control, light can leak to other blocks that do not emit light. 
Such light leak causes brightness unevenness or color 
unevenness. In the present embodiment, a plurality of light 
guiding plates are used for each block. Therefore, the above 
mentioned light leak can be inhibited and therefore brightness 
unevenness and color unevenness can be inhibited. 

(Light Intensity of Light Sources) 

[0056] A method for determining the light intensity of light 
sources (LEDs) for enabling light emission With inhibited 
brightness unevenness and color unevenness is described 
beloW. The below-described processing is performed, for 
example, by the manufacturer before the product is shipped. 
The regions obtained by dividing a block in tWo in the 
arrangement direction of a plurality of light sources Will be 
referred to hereinbeloW as sub-blocks. 

[0057] In the present embodiment, the light intensity of 
light sources is determined such that When a plurality of light 
sources (all of the LEDs of the backlight apparatus) are turned 
on, the difference in color betWeen the central position of a 
?rst block and the central position of a second block adjacent 
to the ?rst block is equal to or less than the predetermined 
threshold. As a result, it is possible to enable emission With 
inhibited brightness unevenness and color unevenness. 

[0058] Further, in the present embodiment, the light inten 
sity of light sources is further determined such that When the 
plurality of light sources are turned on, the difference in color 
betWeen a central position of a ?rst sub-block and a central 
position of a second sub-block of another block that is adja 
cent to the ?rst sub-block is equal to or less than a predeter 
mined threshold. As a result, it is possible to enable emission 
in Which brightness unevenness and color unevenness are 
inhibited more than in the case in Which the determination is 
based only on the chromaticity betWeen the central positions. 
[0059] More speci?cally, the brightness and chromaticity 
at the central position of each block obtained When a plurality 
of light sources are turned on are measured. LikeWise, the 
brightness and chromaticity at the central position of each 
sub-block obtained When a plurality of light sources are 
turned on are measured. The measurements are performed 
using a apparatus that can measure brightness and chroma 
ticity, for example, CA-310 manufactured by Konica-Minolta 
Co. 
[0060] As a result, a chromaticity coordinate 10c (x10, y10) 
at a point P10, a chromaticity coordinate 11c (x11, y11) at a 
point P11, and a chromaticity coordinate 1000 (x100, y100) at 
a point P100 in FIG. 2A are obtained. A chromaticity coor 
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dinate 200 (X20, y20) at a point P20, a chromaticity coordi 
nate 210 (X21, y21) at a point P21, and a chromaticity coor 
dinate 2000 (X200, y200) at a point P200 are also obtained. 

[0061] The point P100 is the central position of the outgo 
ing face of the light guiding plate 100. The point P10 is the 
central position of the region constituting the upper half (LED 
set 10 side) of the outgoing face of the light guiding plate 100. 
The point P11 is the central position of the region constituting 
the loWer half (LED set 11 side) of the outgoing face of the 
light guiding plate 100. 
[0062] The point P200 is the central position of the outgo 
ing face of the light guiding plate 200. The point P20 is the 
central position of the region constituting the upper half (LED 
set 20 side) of the outgoing face of the light guiding plate 200. 
The point P21 is the central position of the region constituting 
the loWer half (LED set 21 side) of the outgoing face of the 
light guiding plate 200. 
[0063] The light intensity of the light sources is adjusted 
such that the absolute value of the difference betWeen the 
components of the chromaticity coordinate 1000 (X100, 
y100) and the chromaticity coordinate 2000 (X200, y200) 
becomes equal to or less than a predetermined value (for 
example, 0.003). Further, the light intensity of the light 
sources is adjusted such that the absolute value of the differ 
ence betWeen the components of the chromaticity coordinate 
110 (X11, y11) and the chromaticity coordinate 200 (X20, 
y20) becomes equal to or less than a predetermined value (for 
eXample, 0.003). 
[0064] Ideally, it is preferred that the light intensity of light 
sources be adjusted such that the absolute value of the differ 
ence betWeen the components of the chromaticity coordinate 
100 (X10, y10) and the chromaticity coordinate 210 (X21, 
y21) also become equal to or less than a predetermined value 
(for eXample, 0.003). HoWever, in the present embodiment, 
the difference betWeen the components of the chromaticity 
coordinate 100 (X10, y10) and the chromaticity coordinate 
210 (X21, y21) is assumed not to be adjusted. Further, in 
accordance With the present invention, it is not necessary that 
the absolute value of the difference betWeen the components 
of the chromaticity coordinate 110 (X11, y11) and the chro 
maticity coordinate 200 (X20, y20) be made equal to or less 
than a predetermined value (for eXample, 0.003). As a mini 
mal restriction, the light intensity of light sources may be 
adjusted such that the absolute value of the difference 
betWeen the components of the chromaticity coordinate 1000 
(X100, y100) and the chromaticity coordinate 2000 (X200, 
y200) becomes equal to or less than a predetermined value 
(for eXample, 0.003). In this case, 0.003 (scale in the X, y 
chromaticity diagram of the CIE color representation system) 
is presented by Way of eXample as an alloWed value of the 
difference betWeen chromaticity coordinates, but such a 
selection is not limiting. The alloWed value of the difference 
betWeen chromaticity coordinates differs depending on the 
characteristics of display and sometimes may be about, for 
eXample, 0.05. 
[0065] FIG. 3 shoWs an eXample of a graph in Which the 
aforementioned siX chromaticity coordinates are plotted. The 
graph shoWn in FIG. 3 is a graph (X, y chromaticity diagram 
of the CIE color representation system) in Which the horiZon 
tal aXis is the X value of the chromaticity coordinate (X, y), and 
the vertical aXis is the y value. The case in Which the light 
intensity of the light sources is adjusted such that the absolute 
value of the difference betWeen the components of the chro 
maticity coordinate 1000 (X100, y100) and the chromaticity 
coordinate 2000 (X200, y200) becomes equal to or less than a 
predetermined value (for eXample, 0.003) is eXplained beloW. 
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[0066] In the case Where the chromaticity coordinate 2000 
(X200, y200) is ?Xed and the chromaticity coordinate 1000 
(X100, y100) is changed, the light intensity of light sources 
(primary color light sources) is adjusted such that the point 
With the chromaticity coordinate 1000 (X100, y100) is posi 
tioned inside the region shoWn by a broken line 301 in FIG. 3. 
Where the adjustment is performed such as to move the 
chromaticity coordinate 1000 (X100, y100), the positions of 
the chromaticity coordinate 100 (X10, y10) and the chroma 
ticity coordinate 110 (X11, y11) also move. 
[0067] For eXample, When the chromaticity coordinate 
1000 (X100, y100) is closer to red color than the chromaticity 
coordinate 2000 (X200, y200), the light intensity of the red 
light sources of the LED set 10 or LED set 11 decreases. Then, 
the brightness and chromaticity are measured again. The 
changes in light intensity, the adjustment of brightness and 
chromaticity, and the measurements of brightness and chro 
maticity are repeated till the abovementioned condition is 
ful?lled (till the point With the chromaticity coordinate 1000 
(X100, y100) is positioned inside the region shoWn by the 
broken line 301). As a result, the light intensity of light 
sources (LEDs) is determined such that enables light emis 
sion With small brightness unevenness or color unevenness. 

[0068] Ideally, it is preferred that the difference betWeen 
the components of the chromaticity coordinate 1000 (X100, 
y100) and the chromaticity coordinate 2000 (X200, y200), the 
difference betWeen the components of the chromaticity coor 
dinate 110 (X11, y11) and the chromaticity coordinate 200 
(X20, y20), and the difference betWeen the components of the 
chromaticity coordinate 100 (X10, y10) and the chromaticity 
coordinate 210 (X21, y21) be Zero. HoWever, it is actually 
dif?cult to reduced all of these differences to Zero. Therefore, 
the light intensity of the light sources is adjusted such that the 
difference betWeen the components of the chromaticity coor 
dinate 1000 (X100, y100) and the chromaticity coordinate 
2000 (X200, y200) becomes substantially Zero. 
[0069] In the present embodiment, the brightness and chro 
maticity at each point are measured in a state in Which all of 
the LEDs of the backlight apparatus are turned on, but the 
brightness and chromaticity at each point may be measured in 
a state in Which only the corresponding LEDs are turned on. 
For eXample, the brightness and chromaticity at the point P10 
may be measured in a state in Which only the LED set 10 is 
turned on. The brightness and chromaticity at the point P100 
may be measured in a state in Which only the LED sets 10 and 
11 are turned on. 

[0070] As described hereinabove, in the present embodi 
ment, among a plurality of primary color light sources 
included in one light source group, the primary color light 
sources With an emission color of the highest light intensity, 
When the light sources are driven under identical drive con 
ditions (in terms of electric current or voltage), are disposed at 
both ends of the light source group, and the White light 
sources are disposed equidistantly. As a result, brightness 
unevenness can be inhibited When the light intensity of the 
primary color light sources and the light intensity of the White 
light sources are controlled independently from each other. 
More speci?cally, brightness unevenness can be inhibited 
When the White light sources are turned on at a light intensity 
higher than that of the primary color light sources and When 
the primary color light sources are turned on at a light inten 
sity higher than that of the White light sources. 
[0071] The above-described backlight apparatus can be 
used as is as an edge-light-type backlight apparatus. Further, 
a tandem-type backlight apparatus can be con?gured by 
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arranging a plurality of the above-described backlight appa 
ratuses in the direction perpendicular to the arrangement 
direction of light sources. 

[0072] Further, in the present embodiment, the case is 
explained Where one light guiding plate has one incidence 
face, but one light guiding plate may have a plurality of 
incidence faces. For example, a plurality of light sources may 
be also arranged on a face on the side opposite that of the face 
a in FIG. 2B. 

[0073] In the present embodiment, the case is explained 
Where the light sources are LEDs, but the light sources are not 
limited to LEDs. For example, the light sources may be ?uo 
rescent tubes. 

[0074] Color unevenness and brightness unevenness can be 
further inhibited by adjusting the distance betWeen the light 
guiding plate and the diffusion plate (diffusion sheet in FIGS. 
1A and 1B) provided betWeen the light guiding plate and the 
liquid crystal panel. 
[0075] Further, in the present embodiment, the case is 
explained Where the light sources With the same emission 
color that are included in one light source group are disposed 
symmetrically With respect to the center of the block corre 
sponding to the light source group, but such a con?guration is 
not limiting. Among a plurality of primary color light sources 
included in one light source group, the primary color light 
sources With an emission color of the highest light intensity, 
When the light sources are driven under identical drive con 
ditions (current or voltage), are disposed at both ends of the 
light source group, and the White light sources are disposed 
equidistantly. For example, a con?guration may be used in 
Which, as shoWn in FIG. 4, one light source group is consti 
tuted by tWo green light sources, tWo White light sources, one 
red light source, and one blue light source. 

[0076] In the present embodiment, the case is explained in 
Which a plurality of light guiding plates are used for each 
block, but such a con?guration is not limiting. As shoWn in 
FIG. 5, a con?guration including only one light guiding plate 
may be also used. A con?guration having one light guiding 
plate for a plurality of blocks may be also used (for example, 
When the number of blocks is eight, one light guiding plate 
may be used for every tWo blocks). 

Embodiment 2 

(Con?guration) 
[0077] The backlight apparatus according to Embodiment 
2 of the present invention is explained beloW. FIGS. 6 and 7 
shoW an example of the con?guration of the backlight appa 
ratus according to the present embodiment. 
[0078] In the backlight apparatus according to the present 
embodiment, one light source group includes a red light 
source, a green light source, and a yelloW light source (Y). 
The yelloW light source is a light source of a yelloW system, 
such as a yelloW light source, an orange light source, and a 
yelloW-green light source. 
[0079] The yelloW light source included in one light source 
group is disposed adjacently to at least a light source, from 
among the red light source and green light source included in 
the light source group, for Which the difference in a principal 
Wavelength With the yelloW light source is smaller. More 
speci?cally, When the principal Wavelength of the yelloW 
light source (yelloW LED) is 580 nm to 610 nm, the yelloW 
LED is disposed adjacently to the red LED (betWeen the red 
LED and the White LED), as shoWn in FIG. 6. Further, When 
the principal Wavelength of the yelloW LED is 550 nm to 579 
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nm, the yelloW LED is disposed adj acently to the green LED 
(betWeen the green LED and the White LED), as shoWn in 
FIG. 7. 

(Effect) 
[0080] With the con?guration using the yelloW light 
source, the case Where the object is to mix the light from the 
yelloW light source and the light from the red light source to 
realiZe the light of the desired color and the case Where the 
object is to mix the light from the yelloW light source and the 
light from the green light source to realiZe the light of the 
desired color can be considered. 
[0081] When the principal Wavelength of the yelloW light 
source is close to the principal Wavelength of the red light 
source, the object is to mix the light from the yelloW light 
source and the light from the red light source to realiZe the 
light of the desired color. Therefore, by disposing the yelloW 
light source adj acently to the red light source, the lights from 
these light sources can be easily mixed (the light of the 
desired color can be easily obtained). As a result, color 
unevenness can be inhibited. 

[0082] When the principal Wavelength of the yelloW light 
source is close to the principal Wavelength of the green light 
source, the object is to mix the light from the yelloW light 
source and the light from the green light source to realiZe the 
light of the desired color. Therefore, by disposing the yelloW 
light source adjacently to the green light source, the lights 
from these light sources can be easily mixed (the light of the 
desired color can be easily obtained). As a result, color 
unevenness can be inhibited. 

[0083] As described hereinabove, in the present embodi 
ment, the yelloW light source included in one light source 
group is disposed adjacently to at least a light source, from 
among the red light source and green light source included in 
the light source group, for Which the difference in a principal 
Wave length With the yelloW light source is smaller. As a 
result, color unevenness can be inhibited. 

Embodiment 3 

[0084] The backlight apparatus according to Embodiment 
3 of the present invention is described beloW. The con?gura 
tion of the backlight apparatus according to the present 
embodiment is similar to that of Embodiment 1 and the expla 
nation thereof is herein omitted. In the present embodiment, a 
method for determining the light intensity of light sources 
(LEDs) such that enables emission With inhibited brightness 
unevenness or color unevenness is different from that of 
Embodiment 1. This method Will be explained beloW in 
detail. 

(Light Intensity of Light Source) 

[0085] In the present embodiment, the light intensity of the 
light sources is determined such that When the plurality of 
light sources (all the LEDs of the backlight apparatus) are 
turned on, the difference in color betWeen the central position 
of a ?rst block, the central position of a second block adjacent 
to the ?rst block and a middle point betWeen those central 
positions is equal to or less than a predetermined threshold. 
[0086] More speci?cally, the brightness and chromaticity 
at the point P11, point P100, point P20, and point P200 is 
measured in the same manner as in Embodiment 1. 

[0087] The chromaticity coordinate in the middle point 
(point P1 in FIG. 2A) betWeen the point P100 and the point 
P200 is calculated by the folloWing Eq. 1 by using the bright 
ness valueY11 and chromaticity coordinate 11c (x11, y11) of 
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the point P11 and the brightness value Y20 and chromaticity 
coordinate 20c (x20, y20) of the point P20. 

[0088] The light intensity of light sources is then adjusted 
such that the absolute value of the difference betWeen the 
calculated chromaticity coordinate 10 (x1, y1) and the chro 
maticity coordinate 1000 (x100, y100) and the absolute value 
of the difference betWeen the calculated chromaticity coordi 
nate 10 (x1, y1) and the chromaticity coordinate 2000 (x200, 
y200) is equal to or less than a predetermined value (for 
example 0.003). For example, When the chromaticity coordi 
nate at the point P1 is closer to red color than the chromaticity 
coordinate at the points P100 and P200, the light intensity of 
the red light sources in the LED set 11 and the LED set 20 is 
decreased. 
[0089] As described hereinabove, in the present embodi 
ment, the light intensity of the light sources is determined 
such that When the plurality of light sources are turned on, the 
difference in color betWeen the central position of a ?rst 
block, the central position of a second block adjacent to the 
?rst block and a middle point betWeen those central positions 
is equal to or less than a predetermined threshold. As a result, 
brightness unevenness and color unevenness can be inhibited. 
[0090] Further, in the present embodiment, the restricting 
conditions are relaxed in comparison With those of Embodi 
ment 1, because the chromaticity coordinate at the middle 
point P1 i s compared With the chromaticity coordinate at the 
point P100 and chromaticity coordinate at the point P200 (the 
difference betWeen the chromaticity coordinate at the point 
P100 and the chromaticity coordinate at the point P200 is 
taken into account). Therefore, this embodiment is preferably 
used When the block siZe is large and a spread in performance 
among the light sources is large. 
[0091] A method for calculating the chromaticity coordi 
nate at the middle point P1 is not particularly limited. The 
calculations maybe performed by using the brightness value 
and chromaticity coordinate of a point other than the point 
P11 and point P20. When a light guiding plate is shared by 
mutually adjacent blocks, the chromaticity coordinate of the 
middle point may be acquired by measurements. 
[0092] While the present invention has been described With 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the folloWing claims is to be 
accorded the broadest interpretation so as to encompass all 
such modi?cations and equivalent structures and functions. 
[0093] This application claims the bene?t of Japanese 
Patent Application No. 2011-131267, ?led on Jun. 13, 2011, 
Which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 
1. A lighting apparatus constituted by a plurality of blocks 

capable of individually controlling brightness or color, com 
prising: 

a light guiding unit in Which light falls from an incidence 
face and goes out from an outgoing face; and 

a plurality of light sources arranged along the incidence 
face of the light guiding unit, Wherein the plurality of 
light sources are constituted by 

a plurality of light source groups such that one light source 
group corresponds to one block, 
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the one light source group includes a plurality of White light 
sources and a plurality of color light sources; 

among the plurality of color light sources included in the 
one light source group, color light sources With an emis 
sion color of the highest light intensity, When the light 
sources are driven under identical drive conditions, are 
disposed at both ends of the light source group; and 

all of the White light sources included in the plurality of 
light sources arranged along the incidence face are dis 
posed equidistantly. 

2. The lighting apparatus according to claim 1, Wherein the 
color light source With an emission color of the highest light 
intensity is a green light source. 

3. The lighting apparatus according to claim 1, Wherein 
the one light source group includes a plurality of red light 

sources; and 
the plurality of red light sources included in the one light 

source group is disposed adj acently to each other. 
4. The lighting apparatus according to claim 1, Wherein 

light sources With the same emission color that are included in 
the one light source group are disposed symmetrically With 
respect to a center of a block corresponding to the light source 
group. 

5. The lighting apparatus according to claim 1, Wherein 
the one light source group includes a red light source, a 

green light source, and a yelloW light source; and 
the yelloW light source included in the one light source 

group is disposed adjacently to at least a light source 
having a smaller difference in a principal Wavelength 
from among the red light source and the green light 
source included in the light source group. 

6. The lighting apparatus according to claim 1, Wherein the 
light guiding unit is constituted by a plurality of light guiding 
units provided for each block. 

7. The lighting apparatus according to claim 1, Wherein 
a light intensity of the light sources is determined such that 
When the plurality of light sources are turned on, the 
difference in color betWeen a central position of a ?rst 
block and a central position of a second block adjacent to 
the ?rst block is equal to or less than a predetermined 
threshold. 

8. The lighting apparatus according to claim 7, Wherein 
When regions obtained by dividing a block in tWo in an 

arrangement direction of the plurality of light sources 
are de?ned as sub-blocks, 

the light intensity of the light sources is further determined 
such that When the plurality of light sources are turned 
on, the difference in color betWeen a central position of 
a ?rst sub-block and a central position of a second sub 
block of another block that is adjacent to the ?rst sub 
block is equal to or less than a predetermined threshold. 

9. The lighting apparatus according to claim 1, Wherein 
the light intensity of the light sources are determined such 

that When the plurality of light sources is turned on, the 
difference in color betWeen a central position of a ?rst 
block, a central position of a secondblock adjacent to the 
?rst block and a middle point betWeen those central 
positions is equal to or less than a predetermined 
threshold. 
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