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A light diffusion sheet capable of inhibiting emission of blue
light, and a backlight unit for a liquid crystal display device.
The light diffusion sheet includes: a transparent substrate
layer; and a light diffusion layer overlaid on the front face side
of the substrate layer. The light diffusion layer is a light
diffusion sheet for a backlight unit of a liquid crystal display
device containing a light-diffusing agent and a binder cover-
ing the light diffusing agent, and includes a component that
attenuates blue light. The blue light attenuation component is
preferably a yellow fluorescent material that generates yellow
light through excitation by blue light, or a light absorbing
agent that absorbs blue light. The light diffusion layer pref-
erably includes the blue light attenuation component. Prefer-
ably, the light-diffusing agent is resin beads, and the blue light
attenuation component is included in the resin beads.
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LIGHT DIFFUSION SHEET, AND
BACKLIGHT UNIT FOR LIQUID CRYSTAL
DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1. Field of Invention

[0002] The present invention relates to a light diffusion
sheet, and a backlight unit for a liquid, crystal display device.
[0003] 2. Description of the Related Art

[0004] Backlight systems, which illuminate a liquid crystal
layer from behind, are in widespread use as a transmissive
liquid crystal display device, and the transmissive liquid crys-
tal display device is equipped with an edge-lit (side-lit) back-
light unit, an immediate beneath type backlight unit or the like
on the back face side of the liquid crystal layer. The edge-lit
backlight unit 41 is generally equipped with a light source 42,
an optical waveguide plate 43 in the form of a rectangular
plate arranged with its edge aligned with the light source 42,
and a plurality of optical sheets 44 superposed on the front
face side of the optical waveguide plate 43, as shown in FIG.
5 (see Japanese Unexamined Patent Application, Publication
No. 2005-107108). LEDs (light emitting diodes) and cold-
cathode tubes and the like are used as the light source 42, and
the LEDs are currently in widespread use from the viewpoint
of the size reduction, energy saving, and the like. In addition,
the optical sheet 44 has optical functions such as diffusion and
refraction of the transmitted rays of light and the like, and as
the optical sheet 44, (1) a light diffusion sheet 45 which is
disposed on the front face side of the optical waveguide plate
43 and primarily has a light diffusion function, and (2) aprism
sheet 46 which is disposed on the front face side of the light
diffusion sheet 45 and has a refraction function toward a
normal direction side, and the like are utilized.

[0005] With regard to the functions of the backlight unit 41,
in brief; first, the rays of light entering the optical waveguide
plate 43 from the light source 42 are reflected on reflection
dots or a reflection sheet (not shown in the Figure) on the back
face of the optical waveguide plate 43 as well as on each
lateral face, and are emitted from the front face of the optical
waveguide plate 43. The rays of light, emitted from the optical
wavequide plate 43 enter a light diffusion sheet 45, and are
substantially uniformly diffused and emitted from its front
face. The rays of light emitted from the front face of the light
diffusion sheet 45 enter the prism sheet 46, are refracted by a
plurality of protruding and streaking prism portions formed
on the front face toward a normal direction and emitted, and
illuminate the entire liquid crystal layer (not shown in the
Figure) located further above.

PRIOR ART DOCUMENTS

Patent Documents

[0006] Patent Document 1: Japanese Unexamined Patent
Application, Publication No. 2005-107108

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0007] Meanwhile, LEDs have been in widespread use
nowadays as the light source 42 as described above, and since
blue LEDs have been also employed as the light source 42,
intensity of blue light having a wavelength of 380 nm to 500
nm included in rays of light from the backlight has been
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increasing. Moreover, the blue light, which may be referred to
as “blueray”, has a short wavelength and high energy among
visible radiations, and deleterious effects such as damage to
retina, fatigue ofthe eye, failure of eyesight and sleep disorder
resulting from seeing for a long period of time have been
feared.

[0008] The present invention was made in view of the
above-mentioned circumstances, and an object of the present
invention is to provide: a light diffusion sheet capable of
inhibiting emission of blue light; and a backlight unit for a
liquid crystal display device that achieves inhibition of the
emission of blue light by means of the light diffusion sheet.

Means for Solving the Problems

[0009] The light diffusion sheet according to an aspect of
the present invention made for solving the aforementioned
problems includes: a transparent substrate layer; and a light
diffusion layer overlaid on the front face side of the substrate
layer, the light diffusion layer being a light diffusion sheet for
abacklight unit ofa liquid crystal display device containing a
light-diffusing agent and a binder covering the light-diffusing
agent, and including a component that attenuvates the blue
light.

[0010] Since the light diffusion sheet has a component that
attenuates blue light (hereinafter, may be also referred to as
“blue light attenuation component”), emission of the blue
light can be inhibited. In addition, since a light-diffusing
agent and a binder covering the light-diffusing agent are
contained in the light diffusion layer of the light diffusion
sheet, the light diffusion layer enables rays of light to be
substantially uniformly diffused. Therefore, the light diffu-
sion sheet can over the entire face, substantially uniformly
decrease the blue light included in the rays of light emitted
from the front face side.

[0011] Thebluelight attenuation component is preferably a
vellow fluorescent material that generates yellow light
through excitation by the blue light, or a light absorbing agent
that absorbs the blue light. Thus, emission of the blue light
can be suitably inhibited.

[0012] The light diffusion layer preferably includes the
blue light attenuation component. Due to the light diffusion
layer having both the light diffusion function and a blue light
attenuation function in this manner, blue light included in the
rays of light emdtted from the front face side can be suitably
and substantially uniformly reduced over the entire face, and
in turn occurrence of color heterogeneity in the face can be
effectively inhibited. Inaddition, according to such a configu-
ration, necessity of separately providing other member, layer,
etc., for inhibiting the emission of the blue light is obviated,
thereby enabling reduction in thickness of the liquid crystal
display device to be facilitated.

[0013] It is preferred that the light-diffusing agent is resin
beads, and the blue light attenuation component is included in
the resin beads. Thus, while attenuating a part of the blue light
entered into the beads, remaining blue light can be substan-
tially uniformly diffused and emitted from the front face side.
Therefore, the light diffusion sheet enables the blue light
emitted from the front face side to be substantially uniformly
attenuated, and alteration of chromaticity can be accurately
prevented.

[0014] The blue light attenuation component preferably
included in the binder. Such a configuration also enables
emission of the blue light to be inhibited while the rays of
light are substantially uniformly diffused.
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[0015] Ttis preferred that the binder includes a light absorb-
ing agent that allows visible light other than the blue light to
be attenuated. Thus, visible light other than the blue light can
be substantially uniformly reduced over the entire face,
whereby alteration of chromaticity resulting from attenuation
of the blue light can be suitably inhibited. In addition, due to
the light diffusion layer containing the light absorbing agent
that allows visible light other than the blue light to be attenu-
ated, the light diffusion sheet can prevent an increase in the
number of components, thereby enabling reduction in thick-
ness of the liquid crystal display device to be facilitated.
[0016] It is preferred that the substrate layer includes the
blue light attenuation component. Thus, rays of light includ-
ing reduced blue light can be substantially uniformly diffused
in the light diffusion layer, and emitted from the front face
side. In addition, according to such a configuration, necessity
of separately providing other member, layer, etc., for inhab-
iting the emission of the light is obviated, thereby enabling
reduction in thickness of the liquid crystal display device to
be facilitated.

[0017] Itispreferred that a sticking preventive layer includ-
ing beads dispersed in a binder is provided on the back face
side of the substrate layer. and the blue light attenuation
component is included in the binder of the sticking preventive
layer. Thus, sticking of the light diffusion sheet with the
optical waveguide plate and/or other optical sheet each dis-
posed on the back face side can be prevented. In addition,
according to such a configuration, the blue light attenuation
component is substantially uniformly dispersed along a pla-
nar direction of the sticking preventive layer, whereby the
blue light can be substantially uniformly reduced over the
entire face. Furthermore, necessity of separately providing
other member, layer, etc., for inhibiting the emission of the
blue light is obviated, thereby enabling reduction in thickness
of the liquid crystal display device to be facilitated.

[0018] The light diffusion sheet is preferably a light diffu-
sion sheet for use at the top. Thus, blue light included in the
rays of light substantially uniformly entered from the back
face side is substantially uniformly reduced over the entire
face, and can be substantially uniformly emitted from the
front face side. It is to be noted that the light diffusion sheet for
use a the tonic as referred to herein is disposed on the front
face side of a lens sheet such as a prism sheet, and has
functions of preventing moire, protecting the lens sheet, and
the like, as well as a function of increasing a viewing angle
through somewhat diffusing rays of light which had been
condensed along a normal line direction.

[0019] In addition, the back light unit for a liquid crystal
display device according to another aspect of the present
invention is characterized by including the light diffusion
sheet having the above configuration in a backlight unit for a
liquid crystal display device that allows rays of light radiated
from a lamp to be dispersed and leads the rays to the front face
side.

[0020] Since the backlight unit for a liquid crystal display
device has the light diffusion sheet including a blue light
attenuation component, emission of the blue light can be
inhibited. In addition, since a light-diffusing agent and a
binder covering the light-diffusing agent are contained in the
light diffusion layer of the light diffusion sheet in the back-
light unit for a liquid crystal display device, the light diffusion
layer enables rays of light to be substantially uniformly dif-
fused. Therefore, thebacklight unit for a liquid crystal display
device can over the entire face, substantially uniformly
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reduce the blue light included in the rays of light emitted from
the front face side of the light diffusion sheet.

[0021] Ttis to be noted that the “front face side” as referred
to herein means the observer side when incorporated in the
liquid crystal display device, whereas the “back face side” as
referred to means the opposite side of the front face side.

Effects of the Invention

[0022] As explained in the foregoing, the light diffusion
sheet and the backlight unit for a liquid crystal display device
according to the aspects of the present invention can suitably
inhibit emission of blue light.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1 shows a schematic cross sectional view illus-
trating a light diffusion sheet according an embodiment of the
present invention;

[0024] FIG. 2 shows a schematic cross sectional view illus-
trating a light diffusion sheet according to an embodiment
distinct from the light diffusion sheet shown in FIG. 1;
[0025] FIG. 3 shows a schematic cross sectional view illus-
trating a light diffusion sheet according to an embodiment
distinct from the light diffusion sheet shown in FIG. 1 and
FIG. 2;

[0026] FIG. 4 shows a schematic cross sectional view illus-
trating a light diffusion sheet according to an embodiment
distinct from the light diffusion sheet shown in FIG. 1, FIG. 2
and FIG. 3; and

[0027] FIG. 5 shows a schematic perspective view illustrat-
ing a common edge lit backlight unit.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0028] Hereinafter, embodiments of the present invention
will be explained in detail with appropriate references to
accompanying Figures.

First Embodiment

Light Diffusion Sheet

[0029] A light diffusion sheet 1 shown in FIG. 1 includes a
substrate layer 2, and a light diffusion layer 3 overlaid on the
front face side of the substrate layer 2. The light diffusion
sheet 11s formed as a two-layer structure having the substrate
layer 2 and the light diffusion layer 3.

[0030] Substrate Layer

[0031] The substrate layer 2 is formed from a transparent
synthetic resin, as a principal component, that is capable of
transmitting rays of light. The term “transparent’ as referred
to herein may encompass “colored and transparent”, and
“translucent”, but particular preference is given to being “col-
orless and transparent” in order to attain a greater light trans-
mittance. Examples of the synthetic resin used in the substrate
layer 2 include polyethylene terephthalate, polyethylene
naphthalate, acrylic resins, polycarbonates, polystyrene,
polyolefins, cellulose acetate, weather resistance vinyl chlo-
ride, and the like but not particularly limited thereto. Among
these, polyethylene terephthalate having excellent transpar-
ency and high strength are preferred, and polyethylene
terephthalate resins with improved deflection performance
are particularly preferred.

[0032] The lower limit of the average thickness of the sub-
strate layer 2 is preferably 10 um, more preferably 35 um, and
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still more preferably 50 um. On the other hand, the upper limit
of the average thickness of the substrate layer 2 is preferably
500 pum, more preferably 250 pum, and still more preferably
188 um. When the average thickness of the substrate layer 2
is less than the lower limit, curling may occur when coating a
material for forming the light diffusion layer 3. In contrast,
when the average thickness of the substrate layer 2 is greater
than the above-described upper limit, the luminance of the
liquid crystal display device may be lowered, and the thick-
ness of the backlight unit may become so large, contrary to a
requirement of reduction in the thickness of the liquid crystal
display devices.

[0033] Light Diffusion Layer

[0034] The light diffusion layer 3 includes a light diffusing
agent 4, and a binder 5 covering the light-diffusing agent 4.
Due to including the light-diffusing agent 4, the light diffu-
sion layer 3 enables rays of light to be uniformly diffused
which transmit through the light diffusion layer 3 from the
back side to the front side. In addition, the light-diffusing
agent 4 leads to substantially uniform formation of fine con-
cavity and convexity on the front face of the light diffusion
layer 3. The light diffusion sheet 1 can more favorably diffuse
the rays of light owing to a lens-like refracting action of the
fine concavity and convexity formed on the front face thereof.
In addition, the light diffusion layer 3 includes a blue light
attenuation component that attenuates blue light. Although
the average thickness of the light diffusion layer 3 is not
particularly limited, for example, the average thickness is
about no less than 1 pm and no greater than 30 um.

[0035] As the light-diffusing agent 4, resin beads are used.
The beads used as the light-diffusing agent 4 are substantially
spherical transparent resin particles having a property of dif-
fusing rays of light. As a material for forming the beads, for
example, an acrylic resin, an acrylonitrile resin, a urethane
resin, a vinyl chloride resin, a styrene resin, a polyester resin
such as polyethylene terephthalate, a polyamide resin, an
olefin resin such as a cycloolefin resin, or the like may be
used. Ofthese, highly transparent acrylic resins are preferred,
and polymethyl methacrylate (PMMA) is particularly pre-
ferred.

[0036] The lower limit of the mean particle size of the
light-diffusing agent 4 is preferably 1 um, more preferably 2
um, and still more preferably 5 um. On the other hand, the
upper limit of the mean particle size of the light-diffusing
agent 4 is preferably 50 pm, more preferably 20 pum, and still
more preferably 15 um. When the mean particle size of the
light-diffusing agent 4 is less than the lower limit, the con-
cavity and convexity formed on the front face of the light
diffusion layer 3 by means of the light-diffusing agent 4
becomes so small that light diffusibility needed as the light
diffusion sheet 1 may not be attained. To the contrary, when
the mean particle size of the light-diffusing agent 4 is greater
than the upper limit, the thickness of the light diffusion sheet
1 increases, and uniform diffusion may be difficult. It is to be
noted that the “mean particle size” as referred to herein means
an average of the particle size of 30 particles randomly
extracted from the particles observed on an electron micro-
scope with a magnification of x 1000, and the particle size is
defined in terms of a Feret diameter (i.e., a distance between
two parallel planes restricting the projections of the particles
perpendicular to a specified direction).

[0037] Thelight-diffusing agent 4 includes as the blue light
attenuation component, a yellow fluorescent material that
generates yellow light through excitation by the blue light.
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The yellow fluorescent material generates yellow light
through converting the wavelength of the blue light (380 nm
to 500 nm) into a longer wavelength (550 nm to 610 nm). The
light-diffusing agent 4 directly transmits a part of incident
light (blue light as is), and an action of converting the wave-
length by the yellow fluorescent material allows a part of the
light to be converted into yellow light and to be transmitted.
The yellow fluorescent material included in the light-diffus-
ing agent 4 is exemplified by a YAC fluorescent material
(yttrium-aluminum-garnet fluorescent material). Also, as the
yellow fluorescent material, the YAG fluorescent material in
which a part or all of yttrium is substituted with La or Lu may
be used, or the YAG fluorescent material in which a part or all
of aluminum is substituted with In or Sc may be used.

[0038] The lower limit of the content of the yellow fluores-
cent material in the light diffusion layer 3 is preferably
0.001% by mass, more preferably 0.005% by mass, still more
preferably 0.01% by mass, and particularly preferably 0.05%
by mass. On the other hand, the upper limit of the content of
the yellow fluorescent material the light diffusion layer 3 is
preferably 0.5% by mass, more preferably 0.4% by mass, still
more preferably 0.2% by mass, and particularly preferably
0.1% by mass. When the content of the yellow fluorescent
material in the light diffusion layer 3 is less than the lower
limit described above, the attenuation effect of the blue light
may not be sufficiently exhibited. To the contrary, when the
content of the yellow fluorescent material in the light diffu-
sion layer 3 is greater than the upper limit described above,
the yellow light is enhanced, whereby color heterogeneity is
more likely to be caused, and it may be difficult to adjust the
chromaticity.

[0039] The lower limit of the content of the light-diffusing
agent 4 with respect to 100 parts by mass of the resin com-
ponent(s) in the binder 5 is preferably 10 parts by mass, more
preferably 20 parts by mass, and still more preferably 50 parts
by mass. On the other band, the upper limit of the content of
the light-diffusing agent 4 with respect to 100 parts by mass of
the resin component(s) in the binder 5 is preferably 500 parts
by mass, more preferably 300 parts by mass, and still more
preferably 200 parts by mass. When the content of the light-
diffusing agent 4 is less than the lower limit described above,
the light diffusibility may be insufficient, whereby color het-
erogeneity may be causedinregard to the rays of light emitted
from the front face side. To the contrary, when the content of
the light-diffusing agent 4 is greater than the upper limit
described above, an effect of fixing the light-diffusing agent 4
by way of the binder 5 is deteriorated. It is to be noted that in
a case where the light diffusion sheet is used as a light diffu-
sion sheet for use at the top, which may be generally referred
to, and which is to be disposed on the front face side of the
prism sheet, superior light diffusibility as required for bottom
diffusion sheets is not needed. Therefore, the lower limit of
the content of the light-diffusing agent 4 in a case where the
light diffusion sheet 1 is used as a top diffusion sheet is not
particularly limited, but is preferably 10 parts by mass, and
more preferably 20 parts by mass. In addition, the upper limit
of the content of the light-diffusing agent 4 in a case where the
light diffusion sheet 1 is used as the light diffusion sheet for
use at the top is not particularly limited, but is preferably 40
parts by mass, and more preferably 30 parts by mass.

[0040] The binder 5 is prepared by curing (through
crosslinking, etc.) a polymer composition containing a base
polymer. The binder 5 allows the light-diffusing agent 4 to be
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arranged and fixed with a substantially uniform density on the
entire surface of the substrate layer 2.

[0041] The base polymer is not particularly limited, and
examples thereof include acrylic resins, polyurethane resins,
polyester resins, fluorocarbon resins, silicone resins, polya-
mideimide, epoxy resins, ultraviolet ray-curable resins, and
the like. These polymers may be used alone or as a mixture of
two types thereof. In particular, the base polymer is prefer-
ably apolyol that is superior in processibility, and capable of
readily providing the light diffusion sheet 1 by means of e.g.,
coating, etc. In addition, the base polymer per se used in the
binder 5 is preferably transparent, and is particularly prefer-
ably colorless transparent, in light of enhancement of transi-
tivity of the rays of light.

[0042] Examples of the polyol include polyols obtained by
polymerizing monomer component(s) that include(s) a
hydroxyl group-containing unsaturated monomer, polyester
polyols obtained under conditions involving hydroxyl groups
in excess, and the like, which may be used either alone or as
a mixture of two type or more thereof.

[0043] Examples of the hydroxyl group-containing unsat-
urated monomer include:

[0044] (a) hydroxyl group-containing unsaturated mono-
mers such as 2-hydroxyethyl acrylate, 2-hydroxypropyl acry-
late, 2-hydroxyethyl methacrylate, 2-hydroxypropyl meth-
acrylate, allyl alcohol, homoallyl alcohol, cinnamic alcohol
and crotonyl alcohol,

[0045] (b) hydroxyl group-containing unsaturated mono-
mers prepared by a reaction of, for example, a divalent alco-
hol or an epoxy compound such as ethylene glycol, ethylene
oxide, propylene glycol, propylene oxide, butylene glycol,
butylene oxide, 1,4-bis(hydroxymethyl)cyclohexane, phenyl
glycidyl ether, glycidyl decanoate or PLACCEL™ FM-1
(manufactured by Daicel Chemical Industries, Ltd.) with, for
example, an unsaturated carboxylic acid such as acrylic acid,
methacrylic acid, maleic acid, fumaric acid, crotonic acid or
itaconic acid; and the like. The polyol may be produced by
polymerizing one, or two or more selected from these
hydroxyl group-containing unsaturated monomers.

[0046] Furthermore, the polyol may be produced by poly-
merizing one, or two or more types of ethylenic unsaturated
monomer selected from ethyl acrylate, n-propyl acrylate, 1so-
propyl acrylate, n-butyl acrylate, tert-butyl acrylate, ethyl-
hexyl acrylate, ethyl methacrylate, n-propyl methacrylate,
isopropyl methacrylate, n-butyl methacrylate, text-butyl
methacrylate, ethylhexyl methacrylate, glycidyl methacry-
late, cyclohexyl methacrylate, styrene, vinyltoluene, 1-meth-
ylstyrene, acrylic acid, methacrylic: acid, acrylonitrile, vinyl
acetate, vinyl propionate, vinyl stearate, allyl acetate, diallyl
adipate, diallyl itaconate, diethyl maleate, vinyl chloride,
vinylidene chloride, acrylamide, N-methylolacrylamide,
N-butoxymethylacrylamide, diacetoneacrylamide, ethylene,
propylene, isoprene and the like, with the hydroxyl group-
containing unsaturated monomer selected from the mono-
mers listed in (a) and (b) above.

[0047] The number average molecular weight of the polyol
obtained by polymerizing monomer components including
the hydroxyl group-containing unsaturated monomer is no
less than 1,000 and no greater than 500,000, and preferably no
less than 5,000 and no greater than 100,000. In addition, the
hydroxyl value is no less than 5 and no greater than 300,
preferably no less than 10 and no greater than 200, and still
more preferably no less than 20 and no greater than 150.
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[0048] The polyester polyol obtained under conditions
involving hydroxyl groups in excess may be produced by
reacting;

[0049] (c) a polyhydric alcohol such as e.g., ethylene gly-
col, diethylene glycol, propylene glycol, dipropylene glycol,
1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, neopentyl
glycol, hexamethylene glycol, decamethylene glycol, 2,2.4-
trimethyl-1,3-pentanediol, trimethylolpropane, hexanetriol,
glycerin, pentaerythritol, cyclohexanediol, hydrogenated
bisphenol. A, bis(hydroxymethyl)cyclohexane, hydro-
quinone bis(hydroxyethyl ether), tris(hydroxyethyl) isocya-
nurate or xylylene glycol, with

[0050] (d) a polybasic acid such as e.g., maleic acid,
fumaric acid, succinic acid, adipic acid, sebacic acid, azelaic
acid, trimellitic acid, terephthalic acid, phthalic acid or isoph-
thalic acid,

[0051] wunder a condition in which the number of hydroxyl
groups derived from the polyhydric alcohol such as pro-
panediol, hexanediol, polyethylene glycol and trimethylol-
propane is greater than the number of carboxyl groups
derived from the polybasic acid.

[0052] The number average molecular weigh of such poly-
ester polyols obtained under conditions involving hydroxyl
groups in excess is no less than 500 and no greater than
300,000, and preferably no less than 2,000 and no greater than
100,000. In addition, the hydroxyl value thereof is no less
than 5 and no greater than 300, preferably no less than 10 and
no greater than 200, and more preferably no less than 20 and
no greater than 150.

[0053] The polyol used as the base polymer of the polymer
composition is preferably the polyester polyol, and an acryl
polyol which is obtained by polymerizing a monomer com-
ponent including the aforementioned hydroxyl group-con-
taining unsaturated monomer, and which has a (meth)acryl
unit or the like. The hinder 5 containing the polyester polyol
or the acryl polyol as a base polymer is superior in weather
resistance, and yellowing and the like of the light diffusion
sheet 1 can be inhibited. It is to be noted that either one, or
both of the polyester polyol and the acryl polyol may be used.
[0054] Itisto be noted that the number of hydroxyl groups
included in the polyester polyol and the acryl polyol is not
particularly limited as long as the number is no less than two
per molecule; however, when the hydroxy! value in the solid
content is no greater than 10, the number of crosslinking
points decreases, whereby physical properties of the coating
film such as solvent resistance, water resistance, heat resis-
tance and surface hardness tend to be inferior.

[0055] The binder 5 preferably includes a light absorbing
agent that allows visible light other than the blue light to be
attenuated, in particular, according to the embodiment of the
present invention, yellow light emitted from the light diffu-
sion layer 3 tends to be enhanced due to the light-diffusing
agent 4 including the yellow fluorescent material. Therefore,
it is preferred that the binder includes the light absorbing
agent that absorbs yellow light. It is to be noted that the light
absorbing agentincluded in the binder 5 may be appropriately
selected in accordance with alteration of chromaticity result-
ing from the blue light attenuation component, and is exem-
plified, by the aforementioned light absorbing agents that
absorb yellow light, as well as red light-absorbing agents,
infrared ray absorbing, agents, and the like. Examiples of the
light absorbing agent that absorbs yellow light include blue
dyes and pigments such as xanthene-based, phthalocyanine-
based, triphenylmethane-based, azo-based, quinone-based
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and polymethine-based blue dyes and pigments. In addition,
examples of the red light-absorbing agent include green dyes
and pigments such as phthalocyanine-based, azulenium-
based, triphenylmethane-based, quinone-based, polyme-
thine-based and squalium-based green dyes and pigments.
Furthermore, examples of the infrared ray-absorbing agent
include dyes and pigments such as cyanine-based, squalium-
based, methine-based, naphthoquinone-based, quinon-
eimine-based, phthalocyanine-based and tetradehydrocho-
line-based dyes and pigments.

[0056] The lower limit of the content of the light absorbing
agent that allows visible light other than the blue light to be
attenuated, in the light diffusion, layer 3 is preferably 0.001%
by mass, more preferably 0.005% by mass, still more prefer-
ably 0.01% by mass, and particularly preferably 0.05% by
mass. On the other hand, the upper limit of the content of the
light absorbing agent that allows visible light other than the
blue light to be attenuated in the light diffusion layer 3 is
preferably 0.5% by mass, more preferably 0.4% by mass, still
more preferably 0.2% by mass, and particularly preferably
0.1% by mass. When the content of the light absorbing agent
that allows visible light other than the blue light to be attenu-
ated in the light diffusion layer 3 is less than the lower limit
described above, the effect of adjusting the chromaticity of
the rays of light emitted from the light diffusion layer 3 may
notbesufficiently achieved. To the contrary, when the content
ofthe light absorbing agent that allows visible light other than
the blue light to be attenuated in the light diffusion layer 3 is
greater than the upper limit described above, light having a
specific color may be attenuated, and light transmittance may
be decreased, contrary to demands for an increase in the
luminance.

[0057] In addition, the content of the light absorbing agent
that allows visible light other than the blue light to be attenu-
ated in the light diffusion layer 3 is preferably adjusted
depending on the content of the yellow fluorescent material in
the light diffusion layer 3. Specifically, the content of the light
absorbing agent that allows visible light other than the blue
light to be attenuated in the light diffusion layer 3 is prefer-
ably no greater than the content of the yellow fluorescent
material in the light diffusion layer 3. In the light diffusion
sheet 1, due to the content of the light absorbing agent that
allows visible light other than the blue light to be attenuated in
the light diffusion layer 3 being no greater than the content of
the yellow fluorescent material, an increase in the luminance
can be facilitated while suitably adjusting the chromaticity.

[0058] In addition, it is to be noted that the polymer com-
position for preparing the binder 5 may further contain, for
example, a fine inorganic filler, a curing agent, a plasticizer, a
dispersant, any of various types of levelling agents, an anti-
static agent, an ultraviolet ray-absorbing agent, a viscosity
modifying agent, an anti-oxidant, a lubricant, a light stabiliz-
ing agent, and the like, ad libitum.

[0059] A ratio of the refractive index of the binder 5 to the
refractive index of the light-diffusing agent 4 is not particu-
larly limited, but it is preferred that the refractive index of the
light-diffusing agent 4 is greater than the refractive index of
the binder 5. When the refractive index of the light-diffusing
agent 4 is greater than the refractive index of the binder 5, rays
of light that enter from the binder 5 into the light-diffusing
agent 4 can be prevented from total reflection at the boundary
between the binder 5 and the light-diffusing agent 4. There-
fore, such a configuration enables the blue light entered into

Apr. 9,2015

the light diffusion layer 3 to be efficiently attenuated by the
yellow fluorescent material included in the light-diffusing
agent 4.

Production Method

[0060] A production method of the light diffusion sheet 1
includes steps of: forming a sheet element composing the
substrate layer 2; and overlaying a light diffusion layer 3 on
the front face of the sheet element.

[0061] Although the step of forming the sheet element
composing the substrate layer 2 is not particularly limited, for
example, a process of forming the sheet element may be
exemplified which includes subjecting a molten thermoplas-
tic resin to extrusion molding using a T die, and subsequently
drawing the extrusion-molded article in both a layer longitu-
dinal direction and a layer width direction. Well-known extru-
sion molding methods employing the T die may include, for
example, a polishing roll method and a chill roll method. In
addition, drawing processing of the sheet element may be also
exemplified by a biaxial drawing process for tubular films, a
biaxial drawing process for flat films, and the like.

[0062] The step of overlaying the light diffusion layer on
the front face of the sheet element composing the substrate
layer 2 may involve a method including applying a coating
liquid containing the light-diffusing agent 4 and the binder 5
on the front face of the sheet element, followed by drying.

Advantages

[0063] Since the ht diffusion sheet 1 has a blue light attenu-
ation component, emission of the blue light can be inhibited.
In addition, since a light-diffusing agent 4 and a binder 5
covering the light-diffusing agent 4 are included in the light
diffusion layer 3 of the light diffusion sheet 1, light diffusion
layer 3 enables rays of light to be substantially uniformly
diffused. Therefore, the light, diffusion sheet 1 can over the
entire face, substantially uniformly decrease the blue light
included in the rays of light emitted from the front face side.

[0064] Since the light diffusion layer 3 has both the light
diffusion function and a blue light attenuation function in the
light diffusion sheet 1, blue light included in the rays of light
emitted from the front face side can be suitably and substan-
tially uniformly reduced over the entire face, and in turn
occurrence of color heterogeneity in the face can be effec-
tively inhibited. More specifically, the rays of light emitted
from the light source of the backlight are not necessarily
substantially uniformly entered into the back face of the light
diffusion sheet 1 as the case may be, and in a possible instance
presumed, for example, the quantity of incident light in the
vicinity of the light source may be comparatively greater than
the quantity of incident light at a position away from the light
source. In this regard, according to the light diffusion sheet 1,
the light diffusion layer 3 contains the light-diffusing agent 4
and the binder 5, and has superior light diffusibility; there-
fore, rays of light entered into the light diffusion layer 3 are
suitably diffused and refracted at the light diffusion layer 3,
and then substantially uniformly emitted from the front face
side. Additionally, since the blue light attenuation component
is included in the light diffusion layer 3 thus having a function
of substantially uniformly emitting the incident light in the
light diffusion sheet 1, blue light of the rays of light emitted
from the light diffusion layer 3 is substantially uniformly
attenuated over the entire face.
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[0065] 1In addition, the rays of light emitted, from the light
source of the backlight are emitted to the front face side while
being reflected on various types of optical sheets and between
each of the layers of various types of optical sheet, in general.
In this respect, rays of light after emission from the front face
side of the member capable of substantially uniformly emit-
ting the rays of light such as the light diffusion sheet 1 are
substantially uniformly transmitted over the entire area, and
substantially uniformly reflected. Therefore, since the light
diffusion layer 3 composing the emission face side with
respect to the rays of light includes the blue light attenuation
component in the light diffusion sheet 1, rays of light emitted
from a specific area are reflected to the side of the light
diffusion layer 3 comparatively many times, and transmitted
through the light diffusion layer 3 a plurality of times,
whereby an attenuation percentage of the blue light, in this
area becomes grater than that in other area, and in turn pos-
sible occurrence of lack in uniformity of the luminance can be
prevented. Furthermore, since the blue light attenuation com-
ponent included in the light diffusion layer 3 enables emission
ofthe blue light to be inhibited according to the light diffusion
sheet 1, necessity of separately providing other member,
layer, etc., for inhibiting the emission of the blue light, is
obviated, thereby enabling reduction in thickness of the liquid
crystal display device to be facilitated.

[0066] Due to the blue light attenuation component being a
yellow fluorescent material that generates yellow light
through excitation by the blue light, the light diffusion sheet
1 enables emission of the blue light to be suitably inhibited.
[0067] In the light diffusion sheet 1, the light-diffusing
agent 4 is resin beads, and the blue light attenuation compo-
nent is include in the resin beads; therefore, while attenuating
a part of the blue light entered into the beads, remaining blue
light can be substantially uniformly diffused and emitted
from the front face side. Therefore, the light diffusion sheet 1
enables the blue light emitted from the front face side to be
substantially uniformly attenuated, and alteration of chroma-
ticity can be accurately prevented.

[0068] Since the binder 5 includes a light absorbing agent
that allows visible light other than the blue light to be attenu-
ated in the light diffusion sheet 1, visible light other than the
blue light can be substantially uniformly reduced over the
entire face, whereby alteration of chromaticity resulting from
attenuation of the blue light can be suitably inhibited, in
addition, due to the light diffusion layer 3 containing a light
absorbing agent that allows visible light other than the blue
light to be attenuated, the light diffusion sheet 1 can prevent
an increase in the number of components, thereby enabling
reduction in thickness of the liquid crystal display device to
be facilitated.

[0069] Moreover, in particular, since the light diffusing
agent 4 includes a yellow fluorescent material, and the binder
5 includes a light absorbing agent that absorbs yellow light,
the light diffusion sheet 1 enables yellow light radiated by the
yellow fluorescent material to be suitably absorbed by the
light absorbing agent included in the binder 5 covering the
light-diffusing agent 4. Therefore, the light diffusion sheet 1
allows a part of the blue light to be suitably attenuated, and
enables alteration of chromaticity and a decrease of the lumi-
nance to be effectively prevented.

Backlight Unit

[0070] Thelight diffusion sheet 1 is used in a backlight unit
for a liquid crystal display device that allows rays of light
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radiated from a lamp to be dispersed and leads the rays to the
front face side (see, for example, FIG. 5). Specifically, the
backlight unit for a liquid crystal display device includes: an
optical waveguide plate; a light source that illuminates the
end face of the optical waveguide plate with rays of light; the
light diffusion sheet provided by overlaying on the front face
of the optical waveguide plate; and an optical sheet such as a
prism sheet or a micro lens sheet provided by overlaying on
the front face side of the light diffusion sheet 1.

Advantages

[0071] Since the backlight unit for a liquid crystal display
device has the blue light attenuation component in the light
diffusion sheet 1, emission of the blue light can be inhibited.
Moreover, in the backlight unit for a liquid crystal display
device, the light diffusion layer 3 of the light diffusion sheet
1 includes the light-diffusing agent 4 and the binder 5 cover-
ing the light-diffusing agent 4; therefore, rays of light can be
substantially uniformly diffused by the light diffusion layer 3.
Therefore, the backlight unit for a liquid crystal display
device enables blue light included in the rays of light emitted
from the front face side of the light diffusion sheet 1 to be
substantially uniformly reduced over the entire face. Due to
the blue light attenuation component included in the light
diffusion layer 3 of the light diffusion sheet 1, the backlight
unit for a liquid crystal display device enables emission of the
blue light, to be inhibited; therefore, necessity of providing
other member, layer, etc., for inhibiting the emission of the
blue light is obviated, thereby enabling reduction in thickness
of the liquid crystal display device to be facilitated.

Second Embodiment

Light Diffusion Sheet

[0072] A light diffusion sheet 11 shown in FIG. 2 includes
a substrate layer 2, a light diffusion layer 12 overlaid on the
front face side of the substrate layer 2, and a sticking preven-
tive layer 13 overlaid on the back face side of the substrate
layer 2. The light diffusion sheet 11 is formed as a three-layer
structure having the substrate layer 2, the light diffusion layer
12 and the sticking preventive layer 13. The light diffusion
sheet 11 is provided in the backlight unit for a liquid crystal
display device in place of the light diffusion sheet 1 shown in
FIG. 1. Since the substrate layer 2 is similar to that in the light
diffusion sheet 1 shown in FIG. 1, the explanation thereof is
omitted through referring to the identical reference symbol.

[0073] Light Diffusion Layer

[0074] The light diffusion layer 12 includes a light diffus-
ing agent 14, and a binder 5 covering the light diffusing agent
14. Due to Including the light-diffusing agent 14, the light
diffusion layer 12 enables rays of light to be uniformly dif-
fused which transmit through the light diffusion layer 12 from
the back side to the front side. In addition, the light-diffusing
agent 14 leads to substantially uniform formation of fine
concavity and convexity on the front face of the light diffusion
layer 12. Thus, the light diffusion sheet 11 can more favorably
diffuse the rays of light owing to a lens-like refracting action
of the fine concavity and convexity formed on the front face
thereof. The light diffusion layer 12 includes a blue light
attenuation component that attenuates blue light. It is to be
noted that since the binder 5 is similar to that in the light
diffusion sheet 1 shown in FIG. 1, the explanation thereof is
omitted through referring to the identical reference symbol.
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In addition, the average thickness of the light diffusion layer
12 is similar to that of the light diftusion layer 3 shown in FIG.
1.

[0075]  As the light-diffusing agent 14, resin beads are used.
The beads used, as the light-diffusing agent 14 are substan-
tially spherical transparent resin particles having a property of
diffusing rays of light. A material for forming the beads is
similar to the material for forming the light-diffusing agent 4
shown in FIG. 1. In addition, the mean particle size and the
content of the light-diffusing agent 14 are also similar to those
of the light-diffusing agent 4 shown in FIG. 1.

[0076] Thelight-diffusing agent 14 includes alight absorb-
ing agent that absorbs the blue light as the blue light attenu-
ation component. Examples of such a blue light-absorbing
agent include an indigo-based dye, a quinophthalone-based
dye, a quinone-based dye, a coumarin-based dye, a chloro-
phyll-based dye, a diphenylmethane-based dye, a spiropyran-
based dye, a thiazine-based dye, a triphenylmethane-based
dye, and the like.

[0077] Thelower limit of the content of the light absorbing
agent that absorbs the blue light in the light diffusion layer 12
is preferably 0.001% by mass, more preferably 0.005% by
mass, still more preferably 0.01% by mass, and particularly
preferably 0.05% by mass. On the other hand, the upper limit
of the content of the the light absorbing agent that absorbs the
blue light in the light diffusion layer 12 is preferably 0.5% by
mass, more preferably 0.4% by mass, still more preferably
0.2% by mass, and particularly preferably 0.1% by mass.
When the content of the light absorbing agent that absorbs the
blue light in the light diffusion layer 12 is less than the lower
limit described above, the effect of attenuating the blue light
may not be sufficiently achieved. To the contrary, when the
content of the light absorbing agent that absorbs the blue light
in the light diffusion layer 12 is greater than the upper limit
described above, color heterogeneity is more likely to be
caused, and it may be difficult to adjust the chromaticity.
[0078] A ratio of the refractive index of the binder 5 to the
refractive index of the light-diffusing agent 14 is similar to
that in, the light diffusion sheet 1 shown in FIG. 1.

[0079] Sticking Preventive Layer

[0080] The sticking preventive layer 13 is provided by dis-
persing beads 15 in a binder 16. In the sticking preventive
layer 13, the beads 15 are scatteringly arranged on the back
face of the substrate layer 2. Due to the beads scatteringly
arranged, the sticking preventive layer 13 has a plurality of
protruding sections formed resulting from the beads 15, and
flat sections where the beads 15 are absent. At a plurality of
protruding sections, the sticking preventive layer 13 is
brought into contact with the official waveguide plate as well
as other optical sheet, etc., disposed on the back face side,
whereby sticking is prevented by inhibiting abutting on the
entire back face, and thus lack in uniformity of the luminance
of the liquid crystal display device can be inhibited.

[0081] Thematerial for forming the beads 15 is exemplified
by similar materials for forming the beads used as the light-
diffusing agent 4 of the light diffusion layer 3 shown in FIG.
1. In addition, the binder 15 is prepared by curing (through
crosslinking, etc.) a polymer composition containing a base
polymer similar to that for the binder 5 in the light diffusion
layer 3 shown in F1G. 1. Although the average thickness of the
sticking preventive layer 13 (average thickness of the binder
16 portion in the section where the beads 15 are absent) is not
particularly limited, the average thickness may be, for
example, about no less than 1 pm and no greater than 10 um.
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[0082] Production Method

[0083] A production method of the light diffusion sheet 11
includes steps of forming a sheet element composing the
substrate layer 2; overlaying a light diffusion layer 12 on the
front face of the sheet element; and overlaying a sticking
preventive layer 13 on the back face of the sheet element.
[0084] The step of forming the sheet element composing
the substrate layer 2, and the step of overlaying the light
diffusion layer 12 on the front face of the sheet element may
be carried out by a similar process for the production method
of the light diffusion sheet 1 shown in FIG. 1.

[0085] Although the step of overlaying the sticking preven-
tive layer 13 on the back face of the sheet element is not
particularly limited, this step may include, for example; (a) a
step of preparing a coating liquid for a sticking preventive
layer by mixing beads 15 in a polymer composition consti-
tuting the binder 16; and (b) a step of overlaying the sticking
preventive layer by applying the coating liquid for a sticking
preventive layer on the back face of the sheet element, fol-
lowed by drying.

Advantages

[0086] According to the light diffusion sheet 11, due to the
light absorbing agent that absorbs the blue light used as the
blue light attenuation component, emission of the blue light
can be suitably inhibited.

[0087] Since the light diffusion sheet 11 includes on the
back face side of the substrate layer 2, the sticking preventive
layer 13 in which the beads 15 are dispersed in the binder 16,
sticking of the light diffusion sheet 11 with the optical
waveguide plate and other optical sheet provided on the back
face side can be prevented.

Third Embodiment

Light Diffusion Sheet

[0088] A light diffusion sheet 21 shown in FIG. 3 includes
a substrate layer 2, a light diffusion layer 22 overlaid on the
front face side of the substrate layer 2, and a sticking preven-
tive layer 13 overlaid on the back face side of the substrate
layer 2. The light diffusion sheet 21 is formed as a three-layer
structure having the substrate layer 2, the light diffusion layer
22 and the sticking preventive layer 13. The light diffusion
sheet 21 is provided in the backlight unit for a liquid crystal
display device in place of the light diffusion sheet 1 shown in
FIG. 1, or the light diffusion sheet 11 shown in FIG. 2. Since
the substrate layer 2 and the sticking preventive layer 13 are
similar to those in the light diffusion sheet 11 shown in FIG.
2, the explanations thereof are omitted through referring to
the identical reference symbol.

[0089] Light Diffusion Layer

[0090] The light diffusion layer 22 includes a light-diffus-
ing agent 23, and a binder 24 covering the light diffusing
agent 23. Due to including the light-diffusing agent 23, the
light diffusion layer 22 enables rays of light to be substan-
tially uniformly diffused which transmit through the light
diffusion layer 22 from the back face to the front face. In
addition, the light-diffusing agent 23 leads to substantially
uniform formation of fine concavity and convexity on the
front face of the light diffusion layer 22. Thus, the light
diffusion sheet 21 can more favorably diffuse the rays of light
owing to a lens-like refracting action of the fine concavity and
convexity formed on the front face thereof. The light diffusion
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layer 22 includes a blue light attenuation component that
attenuates blue light. It is to be noted that the average thick-
ness of the lightdiffusion layer 22 is similar to that of the light
diffusion layer 3 shown in FIG. 1.

[0091] The light-diffusing agent 23 is particles having a
property of diffusing rays of light, and is classified roughly
into an inorganic filler and an organic filler. Specific examples
of the inorganic filler include silica, aluminum hydroxide,
aluminum oxide, zinc oxide, barium sulfide, magnesium sili-
cate, and mixtures thereof. Specific materials for the organic
filler include acrylic resins, acrylonitrile resins, polyurethane,
polyvinyl chloride, polystyrene, polyacrylonitrile, polya-
mide, and the like. Of these, highly transparent acrylic resins
are preferred, and polymethyl methacrylate (PMMA) is par-
ticularly preferred.

[0092] The shape of the light-diffusing agent 23 is not
particularly limited, and may be exemplified by spherical,
cubic, needle-like, rod-like, spindle shape, platy, flaky,
fibrous shapes, and the like. Of these, spherical beads that are
superior in light diffusibility are preferred.

[0093] The mean particle size and the content of the light-
diffusing agent 23 are similar to those of the light-diffusing
agent 4 shown in FIG. 1.

[0094] The binder 24 is prepared by curing (through
crosslinking, etc.) a polymer composition containing a base
polymer. The binder 24 allows the light-diffusing agent 23 to
be arranged and fixed with a substantially uniform density on
the entire surface of the substrate layer 2. Exemplary base
polymers for preparing the binder 24 are similar to those for
the base polymer of the binder 5 shown in FIG. 1.

[0095] The binder 24 includes as the blue light attenuation
component, a yellow fluorescent material that generates yel-
low light through excitation by the blue light, or a light
absorbing agent that absorbs the blue light.

[0096] The yellow fluorescent material generates yellow
light through converting the wavelength of the blue light (380
nm to 500 nm) into a longer wavelength (550 nm to 610 nm).
The binder 24 directly transmits a part of incident light (blue
light as is), and an action of converting the wavelength by the
yellow fluorescent material allows a part of the light to be
converted into yellow light and to be transmitted. Exemplary
yellow fluorescent material included in the binder 24 is simi-
lar to the yellow fluorescent material which may be included
in the light-diffusing agent 4 shown in FIG. 1. The content of
the yellow fluorescent material in the light diffusion layer 22
is similar to the content of the yellow fluorescent material in
the light diffusion layer 3 shown in FIG. 1. In addition, exem-
plary light absorbing agent that absorbs the blue light is
similar to the light absorbing agent which may be included in
the light-diffusing agent 14 shown in FIG. 2. The content of
the light absorbing agent that absorbs the blue light, in the
light diffusion layer 22 is similar to the content, of the light
absorbing agent that absorbs the blue light, in the light diffu-
sion layer 12 shown in FIG. 2.

[0097] In addition, the binder 24 may also include a light
absorbing agent that allows visible light other than the blue
light to be attenuated. The light absorbing agent that allows
visible light other than the blue light to be attenuated which
may be included in the binder 24 is similar to the light,
absorbing agent which may be included in the binder 5 shown
in FIG. 1. The content of the light absorbing agent that allows
visible light other than the blue light to be attenuated in the
light diffusion layer 22 is similar to the content of the light
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absorbing agent that allows visible light other than the blue
light to be attenuated in the light diffusion layer 3 shown in
FIG. 1.

[0098] It is to be noted that the polymer composition for
preparing the binder 24 may further contain, for example, a
fine inorganic filler, a curing agent, a plasticizer, a dispersant,
any of various types of levelling agents, an antistatic agent, an
ultraviolet ray-absorbing agent, an anti-oxidizing agent, a
viscosity modifying agent, a lubricant, a light stabilizing
agent, and the like, ad libitum.

Production Method

[0099] The light diffusion sheet 21 may be produced by
way of similar steps to those in the production method of the
light diffusion sheet 11 shown in FIG. 2.

Advantages

[0100] Since the blue light attenuation component is
included in the binder 24 included in the light diffusion layer
22, the light diffusion sheet 21 enables emission of the blue
light to be substantially uniformly inhibited over the entire
face while substantially uniformly diffusing the rays of light
emitted from the front face side.

Fourth Embodiment

Light Diffusion Sheet

[0101] A light diffusion sheet 31 shown in FIG. 4 includes
a substrate layer 2, a light diffusion layer 32 overlaid on the
front face side of the substrate layer 2, and a sticking preven-
tive layer 33 overlaid on the back face side of the substrate
layer 2. The light diffusion sheet 31 is formed as a three-layer
structure having the substrate layer 2, the light diffusion layer
32 and the sticking preventive layer 33. The light diffusion
sheet 31 is used in a backlight unit for a liquid crystal display
device that allows rays of light radiated from a lamp to be
dispersed and leads the rays to the front face side (see, for
example, FIG. 5). Specifically, the light diffusion sheet 31 is
used in a backlight unit for a liquid crystal display device
including: an optical waveguide plate; a light source that
illuminates the end face of the optical waveguide plate with
rays of light; a light diffusion sheet provided by overlaying on
the front face of the optical waveguide plate; and a prism sheet
provided by overlaying on the front face side of the light
diffusion sheet, as a light diffusion sheet for use at the top,
which is provided on the front face side of the prism sheet.
Since the substrate layer 2 is similar to that in the light diffu-
sion sheet 1 shown in FIG. 1, the explanation thereof is
omitted through referring to the identical reference symbol.

[0102] Light Diffusion layer

[0103] The light diffusion layer 32 includes a light-diffus-
ing agent 23, and a binder 5 covering the light-diffusing agent
23. Due to including the light-diffusing agent 23, the light
diffusion layer 32 enables rays of light to be substantially
uniformly diffused which transmit through the light diffusion
layer 32 from the back face to the front face. In addition, the
light-diffusing agent 23 leads to substantia uniform formation
of fine concavity and convexity on the front face of the light
diffusion layer 32. Thus, the light diffusion sheet 31 can more
favorably diffuse therays of light owing to a lens-like refract-
ing action of the fine concavity and convexity formed on the
front face thereof. It is to be noted that since the light-diffus-
ing agent 23 is similar to that in the light diffusion sheet 21
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shown in FIG. 3, and that the binder 5 is similar to that in the
light diffusion sheet 1 shown in FIG. 1, the explanations
thereof are omitted through referring to the identical refer-
ence symbol. In addition, the average thickness of the light
diffusion layer 32 is similar to that of the light diffusion layer
3 shown in FIG. 1.

[0104] Sticking Preventive Layer

[0105] The sticking preventive layer 33 is provided by dis-
persing beads 15 in a binder 34. In the sticking preventive
layer 33, the beads 15 are scatteringly arranged on the back
face of the substrate layer 2. Due to the beads scatteringly
arranged, the sticking preventive layer 33 has a plurality of
protruding sections formed resulting from the beads 15, and
flat sections where the beads 15 are absent. Since the beads 15
included in the sticking preventive layer 33 are similar to
those in the light diffusion sheet 11 shown in FIG. 2, the
explanation thereof is omitted through referring to the iden-
tical reference symbol. In addition, the average thickness of
the sticking preventive layer 33 (average thickness of the
binder 34 portion in the section where the beads 15 are absent)
is similar to the average thickness of the sticking preventive
layer 13 shown in FIG. 2.

[0106] The binder 34 is prepared by curing (through
crosslinking, etc.) a polymer composition containing a base
polymer similar to that for the binder 5 in the light diffusion
layer 3 shown in FIG. 1. The binder 34 includes as a blue light
absorbing component, a yellow fluorescent material that gen-
erates yellow light through excitation by the blue light, or a
light absorbing agent that absorbs the blue light.

[0107] The yellow fluorescent material generates yellow
light through converting the wavelength of the blue light (30
nm to 500 nm) into a longer wavelength (550 nm to 610 nm).
The binder 34 directly transmits a part of incident light (blue
light as is), and an action of converting the wavelength by the
yellow fluorescent material allows a part of the light to be
converted into yellow light and to be transmitted. Exemplary
yellow fluorescent material included in the binder 34 is simi-
lar to the yellow fluorescent material which may be included
in the light-diffusing agent 4 shown in FIG. 1. The content of
the yellow fluorescent material in the sticking preventive
layer 33 is similar to the content of the yellow fluorescent
material in the light diffusion layer 3 shown in FIG. 1. In
addition, exemplary light absorbing agent that absorbs the
blue light is similar to the light absorbing agent which may be
included in the light-diffusing agent 14 shown in FIG. 2. The
content of the light absorbing agent that absorbs the blue light
in the sticking preventive layer 33 is similar to the content of
the light absorbing agent that absorbs the bluelight in the light
diffusion layer 12 shown in FIG. 2,

Production Method

[0108] The light diffusion sheet 31 may be produced by
way of similar steps to those in the production method of the
light diffusion sheet 11 shown in FIG. 2,

Advantages

[0109] In the light diffusion sheet 31, since the blue light
attenuation component is included in the binder 34 in the
sticking preventive layer 33, the sticking of the light diffusion
sheet 31 with the lens sheet or the like provided on the back
face side can be prevented, and also the blue light attenuation
component is substantially uniformly dispersed along a pla-
nar direction of the sticking preventive layer 33, whereby the
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blue light can be substantially' uniformly reduced over the
entire face. In other words, according to the light diffusion
sheet 31, the sticking preventive layer 33 is formed to have an
average thickness smaller than that of other layer(s) (the
substrate layer 2 or the light diffusion layer 32). Thus, when
ablue light attenuation component is included in the sticking
preventive layer 33 formed to have such a small thickness, the
blue light attenuation component can be readily dispersed
along a planar direction of the sticking preventive layer 33.
Moreover, since the content of the beads 15 in the sticking
preventive layer 33 is comparatively low, blue light included
in the rays of light that enter the back face side of the light
diffusion sheet 31 is likely to be substantially uniformly
reduced over the entire face, by means of the blue light attenu-
ation component included to be dispersed in the binder 34.
Additionally, necessity of separately providing other mem-
ber, layer, etc., for inhibiting the emission of the blue light is
obviated according to the light diffusion sheet 31, thereby
enabling reduction in thickness of the liquid crystal display
device to be facilitated.

[0110] Since the light diffusion sheet 31 is used as a light
diffusion sheet for use at the top, blue light included in the
rays of light, substantially uniformly entered from the back
face side is substantially uniformly reduced over the entire
face, and can be substantially uniformly emitted from the
front face side. In particular, since the blue light attenuation
component is substantially uniformly dispersed along the
planar direction of the sticking preventive layer 33, the light
diffusion sheet 31 enables the blue light included in the rays
of light substantially uniformly entered from the back face
side to be effectively and substantially uniformly reduced
over the entire face, and also enables the rays of light includ-
ing reduced blue light to be substantially uniformly emitted
from the front face side, whereby occurrence of color hetero-
geneity in the face can be effectively inhibited,

Other Embodiment

[0111] Itistobe noted that the light diffusion sheet and the
backlight unit for a liquid crystal display device according to
the embodiments of the present invention can be put into
practice according to any embodiment subjected to a variety
of alterations, improvements and the like, in addition to the
embodiments described above. For example, the substrate
layer may include the blue light attenuation component in the
light diffusion sheet. According to the light diffusion sheet,
even if composed in this manner, rays of light including
reduced blue light can be substantially uniformly diffused in
the light diffusion layer, and emitted from the front face side.
In addition, according to such a configuration, necessity of
separately providing other member, layer, etc., for inhibiting
the emission of the blue light is obviated, thereby enabling
reduction in thickness of the liquid crystal display device to
be facilitated.

[0112] In the light diffusion sheet, it is also preferred that
other layer provided on the front face side of the layer that
includes the blue light attenuvation component includes the
light absorbing agent that allows visible light other than the
blue light to be attenuated. Such a configuration is exempli-
fied by:

[0113] (a) a configuration in which the sticking preventive
layer includes the blue light attenuation component, and the
substrate layer or the light diffusion layer includes the light
absorbing agent that allows visible light other than the blue
light to be attenuated, and
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[0114] (b) a configuration in which the substrate layer
includes the blue light attenuation component, and the light
diffusion layer includes the light absorbing agent that allows
visible light other than the blue light to be attenuated. Fur-
thermore, in a case where such a configuration is adopted, a
yellow fluorescent material is preferably used as the blue light
attenuation component. According to this configuration,
alteration of chromaticity resulting from attenuation of the
blue light is suitably inhibited by the light absorbing agent
that allows visible Light other than the blue light to be attenu-
ated, and a decrease in the luminance can be suppressed. At
the same time, according to such a configuration, an increase
in the number of components can be prevented, thereby
enabling reduction in thickness of the liquid crystal display
device to be facilitated.

[0115] The light diffusion sheet may also include the light
absorbing agent that allows visible light other than the blue
light to be attenuated, in the light-diffusing agent included in
the light diffusion layer.

[0116] The light diffusion sheet has a two-layer structure
having the substrate layer and, the light diffusion layer
according to the first embodiment, whereas the light diffusion
sheet has a three-layer structure having the substrate layer, the
light diffusion layer and the sticking preventive layer accord-
ing to the second embodiment, the third embodiment and the
fourth embodiment. However, the light diffusion sheet may
have other layer between the substrate layer and the light
diffusion layer, or between the substrate layer and the sticking
preventive layer. In addition, the front face or the back face of
each layer in the light diffusion sheet may be subjected to a
corona discharge treatment, an ozone treatment, a low-tem-
perature plasma treatment, a glow discharge treatment, an
oxidization treatment, a primer coating treatment, an under-
coat treatment, an anchor coating treatment and/or the like.
The light diffusion sheet may be composed through a com-
bination, of the configurations according to each embodiment
described above. For example, the light diffusion sheet may
beused as a light diffusion sheet for use at the orevenina case
where the blue light attenuation component is included in the
light diffusion layer or the substrate layer, or may be used as
a light diffusion sheet for use at the bottom even in a case
where the blue light attenuation component is included in the
sticking preventive layer.

INDUSTRIAL APPLICABILITY

[0117] As described in the foregoing, the light diffusion
sheet and the backlight unit for a liquid crystal display device
according to the embodiments of the present invention can
suitably inhibit emission of blue light, and therefore, can be
suitably used in a variety of liquid crystal display devices such
as transmissive liquid crystal display devices.

EXPLANATION OF THE REFERENCE

SYMBOLS
[0118] 1 light diffusion sheet
[0119] 2 substrate layer
[0120] 3 light diffusion layer
[0121] 4 light-diffusing agent
[0122] 5 binder
[0123] 11 light diffusion sheet
[0124] 12 light diffusion layer
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[0125] 13 sticking preventive layer
[0126] 14 light-diffusing agent
[0127] 15 beads

[0128] 16 binder

[0129] 21 light diffusion sheet
[0130] 22 light diffusion layer
[0131] 23 light-diffusing agent
[0132] 24 binder

[0133] 31 light diffusion sheet
[0134] 32 light diffusion layer
[0135] 33 sticking preventive layer
[0136] 34 binder

[0137] 41 backlight unit

[0138] 42 light source

[0139] 43 optical waveguide plate
[0140] 44 optical sheet

[0141] 45 light diffusion sheet
[0142] 46 prism sheet

1. A light diffusion sheet comprising:

a transparent substrate layer; and

a light diffusion layer overlaid on a front face side of the

substrate layer,

the light diffusion layer being a light diffusion sheet for a

backlight unit of a liquid crystal display device compris-
ing a light-diffusing agent and a binder covering the
light-diffusing agent, and

the light diffusion layer comprising a component that

attenuates blue light.

2. The light diffusion sheet according to claim 1, wherein
the component that attenuates blue light is a yellow fluores-
cent material that generates yellow light through excitation by
the blue light, or a light absorbing agent that absorbs the blue
light.

3. The light diffusion sheet according to claim 1, wherein
the light diffusion layer comprises the component that attenu-
ates blue light.

4. The light diffusion sheet according to claim 3, wherein
the light-diffusing agent is resin beads, and the component
that attenuates blue light is included in the resin beads.

5. The light diffusion sheet according to claim 3, wherein
the component that attenuates blue light is included in the
binder.

6. The light diffusion sheet according to claim 1, wherein
the hinder comprises a light absorbing agent that allows vis-
ible light other than the blue light to be attenuated.

7. The light diffusion sheet according to claim 1, wherein
the substrate layer comprises the component that attenuates
blue light.

8. The light diffusion sheet according to claim 1, whereina
sticking preventive layer comprising beads dispersed in a
binder is provided on a back face side of the substrate layer,
and the component that attenuates blue light is included in the
binder of the sticking preventive layer.

9. The light diffusion sheet according to claim 1, which is
a light diffusion sheet for use at the top.

10. A backlight unit for a liquid crystal display device that
allows rays of light radiated from a lamp to be dispersed and
leads the rays to a front face side, the backlight unit for a
liquid crystal display device comprising the light diffusion
sheet according claim 1.
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