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(57) ABSTRACT 
Abacklighting device includes a light guide plate having a 
?rst side and a second side opposite to the ?rst side, and a 
point light source to generate light incident on the ?rst side 
of the light guide plate. The light guide plate has a plurality 
of longitudinal diffraction rnicrostructures Which are 
arranged and oriented according to the location of the point 
light source. The rnicrostructures are varied gradually at 
least in siZe, position, density, or shape relative to the 
location of the point light source. When light is incident on 
the light guide plate from the point light source, the micro 
structures, Which are varied gradually at least in siZe, 
position, density, or shape, function to regulate and adjust 
the illurninance of bright and dark areas in the light guide 
plate so as to provide uniform brightness. 
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BACKLIGHTING DEVICE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The invention relates to a backlighting device, 
more particularly to a backlighting device capable of pro 
viding uniform brightness. 

[0003] 2. Description of the Related Art 

[0004] The display panels used in mobile phones, PDAs, 
digital cameras, and the like normally operate in conjunction 
With a backlighting source. Generally, light is radiated from 
a plurality of point light sources, such as light emitting 
diodes, is incident on a light guide plate, and is then re?ected 
from the light guide plate to the display panel. Referring to 
FIG. 1, the light emitted from the light emitting diodes 11 
is seldom uniformly incident on the light guide plate 12. In 
other Words, the light from the light emitting diodes 11 is 
incident on the light guide plate 12 in a manner that the 
illuminance is decreased gradually aWay from a location of 
the light guide plate 12 Where the light is incident along a 
direction transverse to the light incident direction. Relatively 
bright areas 13 and relatively dark areas 14 are hence formed 
on the light guide plate 12, Which Will in turn form gray 
areas on the display panel. Therefore, the aforesaid light 
guide plate 12 is modi?ed in the art by treating the light 
guide panel 12 With dotting or sand-blasting to form micro 
structures 15, Which are distributed in a manner of varying 
density, depth or siZe. HoWever, in order to obtain an 
optimum effect for a speci?c light guide plate 12, it is 
required to perform a series of tests before producing the 
light guide plate 12. Therefore, it is not easy to mass 
produce the light guide plate 12. Furthermore, the light 
guide plate 12 having a uniform brightness effect can hardly 
be obtained in the aforesaid method. 

SUMMARY OF THE INVENTION 

[0005] Therefore, it is an object of the present invention to 
provide a backlighting device capable of overcoming the 
aforesaid disadvantages of the prior art. 

[0006] In the ?rst aspect of this invention, the backlighting 
device according to this invention includes a light guide 
plate having a ?rst side and a second side opposite to the ?rst 
side, and a point light source to generate light incident on the 
?rst side of the light guide plate. The light guide plate has a 
plurality of longitudinal diffraction microstructures Which 
are arranged and oriented according to the location of the 
point light source. The microstructures are varied gradually 
at least in siZe, position, density, or shape relative to the 
location of the point light source. When light is incident on 
the light guide plate from the point light source, the micro 
structures, Which are varied gradually at least in siZe, 
position, density, or shape, function to regulate and adjust 
the illuminance of bright and dark areas in the light guide 
plate so as to provide uniform brightness. 

[0007] In the second aspect of this invention, the back 
lighting device according to this invention includes a light 
guide plate having a ?rst side and a second side opposite to 
the ?rst side, and a point light source disposed adjacent to 
the ?rst side to generate light incident on the ?rst side. The 
light guide plate further has a surface extending betWeen the 
?rst and second sides, and a plurality of diffraction micro 
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structures formed in the surface. The surface has a ?rst 
illuminating region, and tWo second illuminating regions on 
tWo sides of the ?rst illuminating region. The light enters the 
light guide plate in the ?rst illuminating region. The micro 
structures are varied gradually at least in siZe, position, 
density, or shape from the ?rst illuminating region toWard 
the second illuminating regions. When light is incident on 
the light guide plate from the point light source, the micro 
structures function to regulate and adjust the illuminance of 
bright and dark areas in the light guide plate so as to provide 
uniform brightness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Other features and advantages of the present inven 
tion Will become apparent in the folloWing detailed descrip 
tion of the preferred embodiments With reference to the 
accompanying draWings, of Which: 

[0009] FIG. 1 is a schematic vieW of a conventional 
backlighting device; 
[0010] FIG. 2 is a schematic vieW of the ?rst preferred 
embodiment of a backlighting device according to this 
invention; 
[0011] FIG. 3A is a fragmentary schematic vieW of an 
area (A) of a light guide plate of the ?rst preferred embodi 
ment of FIG. 2; 

[0012] FIG. 3B is a schematic vieW of the light guide plate 
of FIG. 3A; 

[0013] FIG. 4A is a fragmentary schematic vieW of an 
area (B) of the light guide plate of the ?rst preferred 
embodiment of FIG. 2; 

[0014] FIG. 4B is a schematic vieW of the light guide plate 
of FIG. 4A; 

[0015] FIG. 5 is a fragmentary schematic vieW of a light 
guide plate of the second preferred embodiment of a back 
lighting device according to this invention; and 

[0016] FIG. 6 is a fragmentary schematic vieW of a light 
guide plate of the third preferred embodiment of a back 
lighting device according to this invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] Referring to FIG. 2, the ?rst preferred embodiment 
of a backlighting device according to this invention is shoWn 
to include a light guide plate 3 and a plurality of point light 
sources 2. The light guide plate 3 has a ?rst side 31 and a 
second side 32 opposite to the ?rst side 31. The point light 
sources 2 are disposed adjacent to the ?rst side 31 at 
intervals to generate light incident on the ?rst side 31 of the 
light guide plate 3. In practice, light emitting diodes are used 
as the point light sources 2, the number thereof depending on 
the siZe of a display panel (not shoWn) The light guide plate 
3 has a surface 31 extending betWeen the ?rst and second 
sides 31,32, and a plurality of longitudinal diffraction micro 
structures 4 extending from the ?rst side 31 to the second 
side 32 on the surface 31. The light guide plate 3 further 
includes a plurality of ?rst illuminating regions (A) each of 
Which extends to the second side 32 from a location of the 
?rst side 31 Where the light is incident, and a plurality of 
second illuminating regions (B) each of Which is provided 
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between tWo adjacent ones of the ?rst illuminating regions 
(A). The second illuminating regions (B) are generally 
darker than the ?rst illuminating regions (A) adjacent to the 
?rst side 31 of the light guide plate 3. 

[0018] Referring to FIGS. 2, 3A, 3B, 4A, and 4B, the 
microstructures 4 are arranged and oriented according to the 
location of the point light sources 2. The microstructures 4 
are varied gradually at least in siZe, position, density, or 
shape relatively to the location of the point light sources 2. 
Therefore, When light is incident on the light guide plate 3 
from the point light sources 2, the microstructures 4, Which 
are varied gradually at least in siZe, position, density, or 
shape in a direction transverse to a longitudinal direction of 
the microstructures 4 from each of the ?rst illuminating 
regions (A) toWards an adjacent one of the second illumi 
nating regions (B), function to regulate and adjust the 
illuminance of bright and dark areas in the light guide plate 
3 so as to provide uniform brightness. 

[0019] Referring to FIGS. 3B, 4B, and 6, in the preferred 
embodiment of this invention, the longitudinal diffraction 
microstructures 4 are formed as ridges that project from the 
surface 31 of the light guide plate 3 and that are tapered 
outWard from the surface 31. Alternatively, referring to FIG. 
5, the longitudinal diffraction microstructures 4 can be 
formed as grooves that are formed in the surface 31 of the 
light guide plate 3 and that are tapered inWard from the 
surface 31. The longitudinal diffraction microstructures 4 
can be provided on at least one of the top and bottom 
surfaces 31 of the light guide plate 3. 

[0020] Referring to FIGS. 2, 3B, 4B, and 5, the micro 
structures 4 eXtend from the ?rst side 31 to the second side 
32 in a direction along Which the light is incident on the light 
guide plate 3. Each of the microstructures 4 has a height 
or depth (D) from the surface 31, and an inclined face 43 
Which is inclined With respect to the surface 31 by an angle 
(R). The microstructures 4 are spaced apart from each other 
by a distance The microstructures 4 are distributed With 
a density Which changes gradually from each of the ?rst 
illuminating regions (A) to an adjacent one of the second 
illuminating regions (B) (i.e., toWards tWo sides from a light 
entrance region of the light guide plate 3 as a center). The 
density is varied gradually by controlling the height or 
depth (D), the angle (R), or the distance 

[0021] When the angle (R) of the inclined faces 43 of the 
ridges is chosen as a parameter to be varied to achieve 
uniform brightness for the light guide plate 3, the height 
or depth (D) and the distance (P) are kept constant, and the 
angle (R) of the microstructure 4 is increased gradually from 
each of the ?rst illuminating regions (A) to an adjacent one 
of the second illuminating regions When the distance 
(P) betWeen the microstructures 4 is chosen as the parameter 
to be varied to achieve uniform brightness for the light guide 
plate 3, the height or depth (D) and the angle (R) are kept 
constant, and the distance (P) is decreased gradually from 
each of the ?rst illuminating regions (A) to an adjacent one 

of the second illuminating regions When the height of the ridges is chosen as the parameter to be varied to 

achieve uniform brightness for the light guide plate 3, the 
angle (R) and the distance (P) are kept constant, and the 
height of the ridges is increased from each of the ?rst 
illuminating regions (A) to an adjacent one of the second 
illuminating regions Similarly, When the depth (D) of 
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the grooves is chosen as the parameter to be varied to 
achieve uniform brightness for the light guide plate 3, the 
angle (R) and the distance (P) are kept constant, and the 
depth (D) of the grooves is increased from each of the ?rst 
illuminating regions (A) to an adjacent one of the second 
illuminating regions 
[0022] In practice, the aforesaid variations- can be simu 
lated by using a computer to compare the illuminance 
betWeen the ?rst and second illuminating regions (A,B) 
before manufacturing the light guide plate 3. 

[0023] In vieW of the aforesaid, since the optimum con 
?guration of the light guide plate 3 can be obtained by 
computer simulation, the backlighting device of this inven 
tion can overcome the aforesaid shortcomings of the prior 
art. 

[0024] While the present invention has been described in 
connection With What is considered the most practical and 
preferred embodiments, it is understood that this invention 
is not limited to the disclosed embodiments but is intended 
to cover various arrangements included Within the spirit and 
scope of the broadest interpretation so as to encompass all 
such modi?cations and equivalent arrangements. 

I claim: 
1. A backlighting device, comprising: 

a light guide plate having a ?rst side and a second side 
opposite to said ?rst side; and 

a point light source to generate light incident on said ?rst 
side of said light guide plate; 

Wherein said light guide plate has a plurality of longitu 
dinal diffraction microstructures Which are arranged 
and oriented according to the location of said point 
light source, said microstructures being varied gradu 
ally at least in siZe, position, density, or shape relative 
to the location of said point light source; 

Whereby, When light is incident on said light guide plate 
from said point light source, said microstructures, 
Which are varied gradually at least in siZe, position, 
density, or shape, function to regulate and adjust the 
illuminance of bright and dark areas in said light guide 
plate so as to provide uniform brightness. 

2. The backlighting device as claimed in claim 1, Wherein 
said light guide plate further has at least one surface eXtend 
ing betWeen said ?rst and second sides, said longitudinal 
diffraction microstructures being formed on said surface of 
said light guide plate. 

3. The backlighting device as claimed in claim 2, Wherein 
said longitudinal diffraction microstructures are formed as 
ridges or grooves that are tapered aWay from said surface. 

4. The backlighting device as claimed in claim 3, Wherein 
said microstructures eXtend in a direction along Which said 
light is incident on said light guide plate, each of said 
microstructures having a height or depth from said surface, 
and an inclined face Which is inclined With respect to said 
surface by an angle, said microstructures being spaced apart 
from each other by a distance, said microstructures being 
distributed With a density Which changes gradually toWards 
tWo sides from a light entrance region of said light guide 
plate as a center, said density being varied gradually by 
controlling said height or depth, said angle, or said distance. 
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5. The backlighting device as claimed in claim 4, Wherein 
said angle of said rnicrostructures is increased gradually 
towards said tWo sides from said light entrance region of 
said light guide plate When said height or depth and said 
distance are kept constant. 

6. The backlighting device as claimed in claim 4, Wherein 
said distance of said rnicrostructures is decreased gradually 
toWards said tWo sides from said light entrance region of 
said light guide plate When said height or depth and said 
angle are kept constant. 

7. The backlighting device as claimed in claim 4, Wherein 
said height or depth of said rnicrostructures is increased 
gradually toWards said tWo sides from said light entrance 
region of said light guide plate as a center When said angle 
and said distance are kept constant. 

8. A backlighting device, comprising: 

a light guide plate having a ?rst side and a second side 
opposite to said ?rst side; and 

a point light source disposed adjacent to said ?rst side to 
generate light incident on said ?rst side; 

Wherein said light guide plate further has a surface 
extending betWeen said ?rst and second sides, and a 
plurality of diffraction rnicrostructures formed in said 
surface, said surface having a ?rst illurninating region, 
and tWo second illurninating regions on tWo sides of 
said ?rst illurninating region, said light entering said 
light guide plate in said ?rst illurninating region; 

Wherein said rnicrostructures are varied gradually at least 
in siZe, position, density, or shape from said ?rst 
illurninating region toWard said second illurninating 
regions; 

Whereby, When light is incident on said light guide plate 
from said point light source, said rnicrostructures func 
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tion to regulate and adjust the illurninance of bright and 
dark areas in said light guide plate so as to provide 
uniforrn brightness. 

9. The backlighting device as claimed in claim 8, Wherein 
said ?rst and second illurninating regions extend from said 
?rst side to said second side. 

10. The backlighting device as claimed in claim 9, 
Wherein said rnicrostructures are longitudinal and extend 
from said ?rst side to said second side, said rnicrostructures 
including ridges or grooves formed in said surface and 
tapered away from said surface. 

11. The backlighting device as claimed in claim 10, 
Wherein each of said rnicrostructures has a height or depth 
from said surface, and an inclined face Which is inclined 
With respect to said surface by an angle, said rnicrostructures 
being spaced apart from each other by a distance, at least one 
of said height or depth, said angle and said distance of said 
rnicrostructures being varied gradually from said ?rst illu 
rninating region toWards said second illurninating regions. 

12. The backlighting device as claimed in claim 11, 
Wherein said angle of said rnicrostructures is increased 
gradually from said ?rst illurninating region toWards said 
second illurninating regions When said height or depth and 
said distance are kept constant. 

13. The backlighting device as claimed in claim 11, 
Wherein said distance of said rnicrostructures is decreased 
gradually from said ?rst illurninating region toWards said 
second illurninating regions When said height or depth and 
said angle are kept constant. 

14. The backlighting device as claimed in claim 11, 
Wherein said height or depth of said rnicrostructures is 
increased gradually from said ?rst illurninating region 
toWards said second illurninating regions When said angle 
and said distance are kept constant. 

* * * * * 


