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(57) [Abstract]

[ bject] An object is to provide a thin LCD backli ght
appar at us whose | um nance does not vary fromone area to
anot her, thereby realizing uniformillum nation.

[ Construction] The apparatus includes a nolded resin LED
anmp 10, in which plural LEDs are connected in series, a
i ght conductor 11, which is provided at a light emtting
side of the LED lamp 10, and a reflector 12, which surrounds
the light conductor 11 with the lanp 10. The front surface
of the light conductor 11 is a crinp-textured surface 1lla
formed by surface texturing. Recessed optical paths 11b,
each of which extends in a |ight propagation direction and

has a triangul ar shape in cross section, are fornmed in the
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reverse surface of the light conductor 11

[Operation] Light emtted fromthe LED | anp 10 i s gui ded
partly through the recessed optical paths 11b to every nook
and corner of the light conductor 11, and is diffused into
mul tiple directions by the reflector 12 and the crinp-

textured surface 1la.
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[Caim
[Caim1] A backlight apparatus for a liquid crystal
di spl ay el ement, conpri sing:

a light source that includes plural light emtting
el ements connected in a line;

a flat light conductor for directing light emtted from
the light source, said |ight conductor being provided at a
light emtting side of the |ight source and having a |ight
em ssion surface as a front surface; and

a reflector that is provided behind a reverse surface
of the conductor;

wherein the front surface of the |ight conductor is a
crinp-textured surface, and

wherein many recessed optical paths extending in a
[ ight propagation direction are fornmed in the reverse
surf ace.
[ Detai |l ed Description of the Invention]
[ 0001]
[Field of Industrial Application] The present invention
relates to a backlight apparatus for a liquid crystal
di splay elenment that requires an illumnating |ight source.
More particularly, the invention relates to a sidelight-type
backl i ght apparatus that directs light of a |ight source to
a light emssion surface in a lateral direction (parall el

di rection).
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[ 0002]

[ Description of the Related Art] A liquid crystal display
(LCD) backlight apparatus is widely used as an illum nating
light source for an LCD built in various kinds of equipnent
such as an electronic calculator, a digital watch/clock, a
personal conputer, a personal word processor, and the |ike.
A sidelight backlight apparatus, which includes a |ight
source made up of plural light emtting elenents [e.qg.,

light emtting diodes (LED)] connected at regular intervals,
and a light conductor (light guiding plate) provided at a
light emtting side of the light source, is known as a type
of such a backlight apparatus. In a sidelight backlight
apparatus, typically, the front/top of a |ight conductor
functions as a light em ssion surface, and other surfaces
(back and sides) function as reflection surfaces. 1In such a
backl i ght apparatus, light emtted froma |ight source is
diffused in and by a light conductor and is finally
outputted in nmultiple directions froma |ight em ssion
surface. To increase efficiency in light diffusion, in sone
apparatuses, the inside of a light em ssion surface is crinp
(pear's skin) textured, or a light-transm ssive diffusion
sheet is on the outside of the |ight em ssion surface.

[ 0003]

[ Problens to be Solved by the Invention] In a backlight

apparatus according to prior art described above, since the
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intensity of LED |light decreases with distance froma |ight
source, though it is bright at an area near the |light source,
| um nance decreases in proportion to the distance. To
overconme this relationship, a known apparatus offers
illumnation with greater uniformty by diffusing |ight by
means of a reflector (reflection plate). However, the
probl em of differences in the |Ievel of |ightness/darkness

bet ween the center area of a |ight em ssion surface and the
peri pheral area thereof (darker at the peripheral area) has

not been sol ved yet.

[ 0004]
One known approach for obtaining uniformillum nation
is to increase the intensity of illum nation by increasing

t he nunber of LEDs or raising a voltage applied to LEDs.
However, if this approach is taken, it will not only
i ncrease the anount of heat generated by the |ight source
but al so accelerate the deterioration of the |light source.
Anot her known solution is to provide partitions, etc., in a
[ ight conductor or a reflector for obtaining uniformand
sharp illum nation. However, such a structure is nore
conpl ex, and significantly decreases light transmttance.
[ 0005]

The thickness of prior-art backlight apparatuses is
within arange from2.5to 6.0 mfmm |In the art, it is

difficult to reduce a thickness to 2.0 mmor |less. The
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