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The wording below is an initial machine translation of the original publication. To generate a version using the
latest translation technology, go to the original language text and use Patent Translate.

[0001] The present invention relates to a back of the side light system that leads from the lateral direction
(parallel direction) backlight device for a liquid crystal display element that requires the illumination light
source, the light of the light source in detail with respect to the light-emitting surface on the light device.

[0002] Backlight device of the Prior Art A liquid crystal display device (LCD), calculator, digital watch,
personal computer, has been widely used as an LCD illumination light source of which has been built in various
devices such as a personal word processor. As the backlight device, the side light comprises a light source a
plurality of light emitting elements [for example, light emitting diode (LED] a formed by connecting at regular
intervals, and a light conductor which is provided on the light emission side of the light source (light guide
plate) method has. in the backlight device of the side light type are generally light conductor, surface light-
emitting surface, the other surface (rear surface and side surface) it is in the reflecting surface. in such a
backlight device includes a light source light from is dispersed by the light conductor is emitted from the final
emitting surface. Further, in order to diffuse the light more effectively, grain (satin) on the inside of the light
emitting surface or subjected to processing, the light-emitting surface of the in some cases or to attach the
translucent diffusion sheet outwardly.

[0003] However [0006], the above conventional Such backlight device, there is relationship of light from the
LED becomes darker the distance from the bright light source closer to the light source, in order to solve this
problem, a reflector ( reflection plate) or the like to diffuse the light with, but uniform illumination is also
provided apparatus devised so as to obtain, towards the brightness difference (the peripheral portion of the
central portion and the peripheral portion of the light-emitting surface of the light conductor is darkening
drawback) is not still resolved.

[0004] Further, as one approach for obtaining a uniform illumination, or increase the number of LEDs, for
example, by raising the applied voltage of LEDs, but also have been made to increase the illuminance, the
heating value of this case, the light source but not only to increase, the deterioration of the light source is
accelerated. In addition, by a partition plate or the like provided in the light conductor or a reflector, but
uniform, have also been made improvement in order to obtain a clear illumination, any structure becomes
complicated, the light transmittance is significantly reduced.

[0005] Further, in the conventional backlight device has a thickness of 2.5~6.0Mm, it is difficult to less
particular thickness 2 mm. Accordingly, the present invention has been made in view of the above various
problems, an object thereof is to provide a backlight device of a thin liquid crystal display device with no
difference in brightness by the portion, which moreover uniform illumination is obtained to.

[0006] Means for Solving the Problems] To achieve the above object, a backlight device for a liquid crystal
display device of the present invention includes a light source comprising a plurality of light emitting elements
connected in rows, the light emission side of the light source provided, the surface-emitting surface, comprising
a planar light conductor for guiding light from a light source, a reflector disposed on the back surface of the light
conductor, the surface of the light conductor processed into embossed surface, the light on the rear surface and it
is characterized in that by forming a plurality of concave optical path extending in the direction of travel of.

[0007] [Action] a large part of the light emitted from the light source is incident on the internal light conductor,
to proceed while being distributed inside the people. Also, some of the light is spectrally-spread by the optical
path while passing through the concave optical path provided on the back surface of the light conductor, is
diffusely reflected by the further reflector, the light dispersion is performed. Direct light and dispersion light
reflected toward the light emitting surface of the light conductor is finally dispersed and emitted by the
embossed surface when passing through the light emitting surface.

[0008] That is, in the backlight device of the present invention are that light by the concave optical path is
guided uniformly throughout the light conductor, by the synergistic effect with the diffusion effect of the
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reflection effect and embossed surface of the reflector, uneven light emission in a high luminance no uniform
illumination light source is obtained.

[0009] Example will be described below on the basis of the backlight apparatus of the present invention in the
examples. The backlight apparatus according to an embodiment, an exploded perspective view incorporating the
illumination light source for a liquid crystal display device (LCD) in Figure 1, for example, a liquid crystal
display, showing the cross sectional view in FIG. In this example, it is mounted on the backlight device 1 has a
circuit board of the appropriate size 2, the backlight device is placed on the 1 and the liquid crystal device 3 is
mounted on the circuit board 2, so as to further cover the liquid crystal device 3 cover 4 is attached to the circuit
board 2 in.

[0010] The backlight device 1 is its details will be described later, a plurality of LED is connected in series resin
mold of LED lamps in a row (light source) 10 as a light emitting element, provided on the light emission side of
the LED lamp 10, light a planar light conductor (light guide plate) 11 which extends in the traveling direction of,
is composed of a reflector (reflector) 12 that surrounds the surface other than the light-emitting surface of the
light conductor 11 (side surface and back surface), LEDs lamp 10 is connected to the wiring pattern circuit
board 2 (not shown).

[0011] The liquid crystal device 3 has a structure which sandwiches LCD 30 with two polarizing plates 31 and
32, a connector 33 for connection to a wiring pattern of a circuit board 2 is mounted on the LCD 30. The liquid
crystal device 3 is of a conventional, details not a gist of the present invention will be omitted. A plan view of
the backlight device 1 in FIG. 3 (a), in (b) of FIG. 3 a cross-sectional view taken along the line A-A of (a),
shows an exploded perspective view in Figure 4. LED lamp 10 is obtained by resin molding by being serially
connected in a row a plurality of LED, as described above, although not specifically shown in the drawings,
which utilizes a lead frame mounting the LED chip for example, together to connect the lead frame and the LED
chip in the Au wire, connect the lead frame of the adjacent in the Au wire, the whole may be resin mold.

[0012] Such LED lamp 10, in this embodiment, is fitted to the ends of the light conductors 11 (see FIG. 4).
Light-emitting surface 11a of the light conductor 11, as shown only partially in FIG. 4, Shibo (satin) processing
has become embossed surface which has been subjected, the embossed surface 11a may have light guided by the
light conductor 11 carry out the action to diffuse the light as it passes through the final light-emitting surface
11a.

[0013] The back surface of the light conductor 11 (the surface opposite the light emitting surface), a number of
concave optical path 11b extending in the traveling direction of the light emitting from the vicinity to the
opposite ends of the LED lamp 10 is formed. In this embodiment, the concave optical path 11b are those cross-
sectional shape exhibits a triangular (see FIG. 6), the back surface of the light conductor 11 by the concave
optical path 11b has become wavy. Accordingly, the concave optical path 11b and the reflector 12, is a gap
between the two is formed, the gap becomes a substantial optical path, the light by optical path 11b is stably
supplied to the farther from the LED lamp 10.

[0014] The reflector 12 has a housing portion 12a for accommodating the light conductor 11 fitted with LED
lamp 10, light conductor 11 is fitted into the housing portion 12a. The inner surface of the housing portion 12a
has become a reflection surface, for reflecting light emitted from the side surface and the back surface of the
light conductor 11. Next, the operation of the backlight device 1 configured as described above will be described
with reference to FIG. 5 (cross section traversing the concave optical path 11b) and 6 (cross-sectional view
transverse to the concave optical path 11b). Most of the light emitted from the LED lamp 10, while traveling
inside the light conductor 11, is distributed to the public. The remaining light enters the back surface of the light
path 11b of the light conductor 11, is dispersed and diffused by the wave optical path 11b is reflected diffusely
by further reflector 12, the light dispersion is performed. Of course, the light that has reached the reflector 12
passes through the light conductor 11 is reflected by the reflector 12. Then, the direct light and the dispersion
reflected light traveling to the light emitting surface of the light conductor 11, it is finally dispersed and emitted
by the embossed surface 11a as it passes through the light emitting surface.

[0015] Thus part of the light from the LED lamp 10 is in addition to the spread without thoroughly throughout
effective light emitting surface by the concave optical path 11b, by the synergistic effect with the diffusion
effect of the reflection effect and embossed surface 11a of the reflector 12, a high intensity in uniform light
emission can be obtained free of irregularities, there is provided an excellent illumination source. As a result, a
uniformly irradiated light the entire LCD 30 of the liquid crystal device 3, not occur inconvenience such as
bright and dark caused by part of the LCD 30.
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[0016] In the above embodiment, the cross-sectional shape of the concave optical path 11b formed on the back
surface of the light conductor 11 is a triangle as shown in (a) of FIG. 7, it is not limited thereto so long as it
functions as an optical path, Figure 7 of the circular (b), hexagonal, or in cross-sectional shape such as
rectangular (d) of (c). It should be noted that, by increasing the depth of the light conductor 11, that is, the
stretching direction of the length of the concave optical path 11b is made longer increase the effective light-
emitting area, for example, may be Haisure the LED lamps on both sides of the light conductor 11 , it is possible
to extend the depth up to about 65mm without impairing the uniform light emission by this.

[0017] In the above embodiment has described the case of using LED lamps as the light source, the present
invention is not limited thereto, EL, to say that may use other light emitting element such as a light emitting
lamp Absent.

[0018] The backlight device for a liquid crystal display device of the present invention according to the present
invention is to be constituted as described above has the following effects. (1) at the surface embossed surface of
the light conductor, since the back surface is concave optical path is formed, together with the light evenly reach
the entire effective light emitting surface by the optical path from the light source, the diffusion effect of the
reflection effect and embossed surface of the reflector light is efficiently dispersed and emitted by the
synergistic effect with the brightness difference of the central portion and the peripheral portion of the light
emitting surface is eliminated, uniform lighting sources with no unevenness at high luminance can be obtained.
(2) Light is not necessary to raising the or applied voltage by increasing the number of elements, and because
there is no need to provide a partition plate or the like to the light conductor or a reflector, without causing heat
generation amount increases and the light source of accelerated deterioration of the light source, structure nor
not seen significant attenuation phenomenon of transmittance of simple light. (3) a concave optical path of the
light conductor, embossed surface of the light conductor, and since a structure to diffuse emitted light by the
reflector, but may be thinner device, a thickness of 2.5 mm (in particular 2.0 mm) following It can also be
realized things.
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