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Light diffuser plate with light-collecting layer.

@ There is provided a light diffuser plate with a light-
collecting layer, which is sufficiently prevented
from flawing and which is used to make it possible
to sufficiently ensure a luminance in a forward
direction.

A light diffuser plate 3 with a light-collecting layer,
according to the present invention, comprises a
light-diffusing substrate 31 and a light-collecting
sheet 32, which are disposed to be superposed on
each other, and is wherein the light-diffusing
substrate 31 and the light-collecting sheet 32 are
jointed to each other by joint portions 34 which are
so disposed as to be scattered over whole plane
of the light diffuser plate, and wherein an air layer
33 exists between the light-diffusing substrate 31
and the light-collecting sheet 32, in an area other
than the joint portions 34.
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DESCRIPTION

LIGHT DIFFUSER PLATE WITH LIGHT-COLLECTING LAYER

FIELD OF THE INVENTION

This application was filed claiming Paris Convention
priority of Japanese Patent Application No. 2007-287443,
the entire content of which is herein incorporated by
reference.

The present invention relates to a light diffuser
plate with a light-collecting layer, which can be
sufficiently prevented from flawing and which is used to
make it possible to ensure a sufficient luminance in a
forward direction, a high quality surface light source
showing a sufficient luminance in a forward direction, and

a liquid crystal display.

BACKGROUND OF THE INVENTION

For example, a generally known liquid crystal display
comprises a liquid crystal panel (or an image display
member) including a liquid crystal cell, and a surface
light source disposed as a backlight on the rear side of
the liquid crystal panel. As the surface light source for
a backlight, there is known a surface light source which
comprises a lamp box (or a casing), a plurality of light
sources disposed in the lamp box, a light diffuser plate
disposed on the front side of these light sources, and
lenticular lenses, i.e., a light-collecting sheet, disposed
on the front side of the light diffuser plate. For example,
Patent Document 1 discloses a surface light source having

such a structure.

1036150
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Patent Document 1: Japanese Patent Registration No. 3123006

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

However, the surface light source having the above-
described structure suffers from the following
disadvantage: that is, the light diffuser plate and the
light-collecting sheet rub on each other and thus are
susceptible to flawing, because the light-collecting sheet
is simply superposed on the front side of the light
diffuser plate.

The present invention has been developed in
consideration of the foregoing technical background.
Objects of the present invention are therefore to provide a
light diffuser plate with a light-collecting layer, which
can be sufficiently prevented from flawing and which is
used to make it possible to ensure a sufficient luminance
in a forward direction, and to provide a high quality
surface light source capable of showing a sufficient
luminance in a forward direction, and a liquid crystal

display comprising the same.

MEANS FOR SOLVING THE PROBLEM

The present invention provides the following in order
to achieve the above-described objects.

(1] A light diffuser plate with a light-collecting
layer, comorising a light-diffusing substrate and a l-ght-
collecting sheet, which are disposed to be superposed on
each other, wherein the light-diffusing substrate and the
light-collecting sheet are jointed to each other by joint

pcrtions which are so disposed as to be scattered over a
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whole plane of the light diffuser plate, and wherein an air
layer exists between the light-diffusing substrate and the
light-collecting sheet in an area other thar the joint
portions.

[2] The light diffuser plate with the light-collecting
layer, according to the item 1, wherein the area of the
joint portions in a planar view is from 0.01 to 5% of the
superposed area of the light-diffusing substrate and the
light-collecting sheet.

[3] A surface light source comprising the light
diffuser plate with the light-collecting layer, according
to the item 1 or 2, and a plurality of light sources
disposed on the rear side of the light diffuser plate,
wherein the light-collecting sheet of the light diffuser
blate is placed so as to face the fron: side of the surface
light source.

[4] A liquid crystal display comprising the light
diffuser plate with the light-collecting layer, according
to the item 1 or 2, a plurality of light sources disposed
on the rear side of the light diffuser plate, and a liquid
crystal panel disposed on the front side of the light
diffuser plate, wherein the light-collecting sheet of the
light diffuser plate is placed so as to face the front side

of the liquid crystal display.

EFFECT OF THE INVENTION
According tc the invention of the item (1], the light-
diffusing substrate and the light-collecting sheet are
jointed to each other by the joint portions, and therefore,
the light-diffusing substrate and the light-collecting

sheet do not rub on each other, so that flawing of the
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light diffuser plate can be sufficiently prevented.

Further, the air layer exists between the light-diffusing
substrate and the light-collecting sheet in an area other
than the joint portions, and thus, a uminance in the
forward direction can be sufficiently ensured, Furthermore,
the joint portions are so disposed as to be scattered over
a whole plane of the light diffuser plate, and therefore,
because of the formation of the joint portions, no
influence are given on the optical function of the light
diffuser plate with the light-collecting layer, so that any
influence on the picture quality of a displayed image can
be avoided.

According to the invention of the item [2], the area
of the joint portions in a planar view is set to from 0.0]
to 5% of the superposed area of the light-diffusing
substrate and the light-collecting sheet. Therefore, a
sufficient joint strength can be ensured, and any influence
of the joint portions on a displayed image can be
sufficiently eliminated.

According to the invention of the item (3], the light
diffuser plate with the light-collecting layer suffers from
no flaw. Therefore, high quality light can be obtained,
and a surface light source capable of showing a high
luminance in a forward direction can be provided.

According to the invention of the item [4], the light
diffuser plate with the light-collecting layer suffers from
no flaw, and thus, a high quality image can be obtained,
and a liguid crystal display capable of showing a high

luminance in a forward direction can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS



10

15

20

25

30

The present invention will be fully understood by the
detailed description and the accompanying drawings,
wherein:

Fig. 1 shows a2 schematic diagram 1llustrating a
liquid crystal display according to an embodiment of the
pcresent ilnvention.

Fig. 2 shows a perspective view of a light
diffuser plate with a light-collecting layer, according to
the embodiment of the present invention.

Fig. 3 shows a sectional view of the light
diffuser plate with the light-collecting layer, taken along
line X-X shown in Fig. 2.

Fig. 4 shows a sectional view of a light diffuser
plate with a light-collecting layer, according to another
embodiment of the present invention.

Fig. 5 shows a plurality of plan views of light
diffuser plates with light-collecting layers, according to
other embodiments of the present invention, wherein no
light-collecting sheet is disposed so as to illustrate the

patterns of the disposed joint portions.

DESCRIPTION OF REFERENCE NUMERALS
l = a surface light source
2 = a light source

3 = a light diffuser plate

i

20
30

a liquid crystal panel

a liquid crystal display

31 = a light-diffusing substrate
32 = a light-collecting sheet

33 = an air layer

34 = a joint portion
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Q = a forward direction

(or a normal line direction)

DETAILED DESCRIPTION OF THE INVENTION

A liquid crystal display according to an embodiment of
the present invention is shown in Fig. 1. 1In Fig. 1, a
numeral (30) represents a liquid crystal display; (11), a
liquid crystal cell; (12) and (13), polarizing plates; and
(1}, a surface light source (or a backlight}. The
polarizing plates (12) and (13) are disposed on the upper
and lower sides of the liguid crystal cell (11),
respectively, and these members (11), (12) and (13)
constitute a liquid crystal panel (20) as an image display
member. Preferable as the liguid crystal cell (11) is a
liquid crystal cell capable of displaying a colored image.

The surface light source (1) is disposed on the lower
side (or the rear side) of the lower polarizing plate (13)
of the liquid crystal panel (20). That is, this liquid
crystal display (30) is a direct type liquid crystal
display.

The surface light source (1) comprises a low height
casing-shaped lamp box {5) which is rectangular in its
planar view and which is opened at its upper side (or front
side), a plurality of light sources (2) disposed and spaced
to one another at certain intervals in the lamp box (5),
and a light diffuser plate (3) disposed on the upper side
lor front side) of the plurality of light sources (2). The
lignt diffuser plate (3) is so located as to close the
opened face of the lamp box (5) and is fixed thereto.
Further, a reflecting layer (not shown) is formed on the

inner surfaces of the lamp box (5). While there is no
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limit in selection of the light sources (2), for example,
cold cathode ray tubes, light-emitting diodes (LEDs) or the
like are used.

As shown in Figs. 2 and 3, the light d:ffuser plate
(3) comprises a light-diffusing substrate (31) and a light-
collecting sheet (32), both of which are disposed in
parallel to each other. The light-diffusing substrate (31)
is jointed to the light-collecting sheet (32) by joint
portions (34) which are so disposed as to be scattered over
a whole of the joint surface in a planar view, and an air
layer (33) exists between the light-diffusing substrate
(31) and the light-collecting sheet (32), in an area other
than the joint portions (34). 1In this embodiment, the
light-diffusing substrate (31) and the light-collecting
sheet (32) are jointed to each other by the joint portions
(34) formed of an adhesive resin, which are so disposed as
to be scattered over a whole of the joint surface in a
planar view. Again, in this embodiment, the joint portions
(34) are lots of substantially dot-shaped portions so
disposed as to be scattered over a whole of the joint
surface in a planar view. Again, in this empodiment, the
light-diffusing substrate (31) and the light-collecting
sheet (32) are disposed in a non-contact superposed state.
In other words, they are superposed on each other but do
not contact each other (see Fig. 3).

In the above-described ligquid crystal display (30),
the light diffuser plate (3) is disposed so that the light-
collecting sheet (32) can be located on the front side of
the light diffuser plate (i.e., on the side of the liquid
crystal panel (20)) (see Fig. l). 1In other words, 1in this

liquid crystal display (30), the light diffuser plate (3)
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is disposed so that the light-diffusing substrate (31) can
be located on the rear side of the light diffuser plate
(i.e., on the side of the light sources (2)) (see Fig. 1).

Since the light-diffusing substrate (31) and the
light-collecting sheet (32) are jointed to each other by
the joint portions (34) in the above-described light
diffuser plate (3), the light-diffusing substrate (31) and
the light-collecting sheet (32) never rub on each other, so
that the light diffuser plate (3) can be sufficiently
prevented from flawing. Further, in the light diffuser
plate (3), the air layer (33) exists between the light~-
diffusing substrate (31) and the light-collecting sheet
(32), 1in an area other than the joint portions (34).
Therefore, the surface light source (1) can illuminate with
a high luminance in the forward direction (or the normal
line direction) (Q), and an image can be displayed with a
high luminance on the liquid crystal display (30) in the
forward direction (or the normal line direction) (Q).
Furthermore, since the joint portions (34) are so disposed
as to be scattering over a whole of the joint surface in a
planar view, the presence of the joint portions (34) does
not give an adverse influence on the optical function of
the light diffuser plate (3) with the light-collecting
layer, which makes it possible to display an image with
high picture qguality.

In this embodiment, the light-diffusing substrate (31)
and the light-collecting sheet (32) are jointed to each
other by the joint portions (34) of the adhesive resin, so
disposed as to be scattered over a whole of the joint
surface in a planar view. However, this partial joint is

not limited to such ore Zformed of the adhesive resin. Any



10

15

20

25

30

means may be employed, in so far as the light-diffusing
substrate (31) and the light-collecting sheet (32) can be
partially jointed to each other. 1In concrete, the light-
diffusing substrate (31) and the light-collecting sheet
(32) may be laminated on each other, for example, by laser
welding, heat welding, ultrasonic welding, sewing with a
yarn-like material, or using an adhesive tape, viscous
particles or the like.

In the present invention, iz is essential to form the
air layer (33) between the light-diffusing substrate (31)
and the light-collecting sheet (32), in an area other than
the above-described joint portions (34). The term of "air
layer" is used to also mean that the light-diffusing plate
(31) and the light-collecting sheet (32} are not in
cptically tight contact with each other, although the
diffusing plate (31) and the light-collecting sheet (32)
are in contact with each other. This is described in
detail: for example, as shown in Fig. 4, a light-collecting
sheet (32) whose joint surface to be superposed is formed
uneven 1is superposed on a light-diffusing substrate (31) in
contact therewith, and both of them are jointed at joint
portions (34) by welding, so that an air layer (33) exists
on the joint surface area excluding the joint portions (34)
between the light-diffusing plate (31) and the light-
collecting sheet (32). In the arrangement shown in Fig. 4,
the uneven surface of the light-collecting sheet (32)
partially contacts the light-diffusing substrate (31) on
the joint surface area excluding the joint portions (34).
However, because of the uneven surface of the light-
collecting sheet (32), the light-diffusing substrate (31)
and the light-collecting sheet (32) are not in optically
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tight contact with each other, and thus, the air layer (33)
exlsts between the diffusing plate (31) and the light-
collecting sheet (32).

In this regard, a sufficient luminance can not be
obtained in the forward direction (Q), when the light-
diffusing plate (31) and the light-collecting sheet (32)
are in optically tight contact with each other (in other
words, no air layer exists therebetween).

In the present invention, as the light-diffusing
substrate (31), any one that can diffuse transmitted light
may be used. Above all, a plate comprising a transparent
material and light diffuser particles (i.e., a light
diffuser) dispersed therein is preferably used.

The transparent material for use in the light-
diffusing substrate (31) is not particularly limited: for
example, a transparent resin, an inorganic glass or the
like is used. As the transparent resin, a transparent
thermoplastic resin is preferably used because of its
excellent molding facility. While there is no limit in
selection of this transparent thermoplastic resin, examples
thereof include polycarbonate resins, ABS resins
lacrylonirile-butadiene-styrene copolymer resins),
methacrylic resins, methyl methacrylate-styrene copolymer
resins, polystyrene resins, AS resins (acrylonitrile-
styrene copolymer resins), polyo.efin resins (e.qg.,
polyvethylene resins, polypropylene resins, etc.) and the
like.

There is no limit in selection of the above-~-described
light diffuser particles: that is, there may be used any
particles that are incompatible with the transparent resin

constituting the light-diffusing substrate (31) and that
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have a different refractive index from the transparent
resin. Examples of the light diffuser particles include
inorganic particles such as silica particles, calcium
carbonate particles, barium sulfate particles, titanium
oxide particles, aluminum hydroxide particles, inorganic
glass particles, mica particles, talc particles, white
carbon particles, magnesium oxide particles and zinc oxide
particles; and organic particles such as methacrylic
crosslinked resin particles, methacrylic polymeric resin
particles, styrene-based crosslinked resin parcicles,
styrene-kased polymeric resin particles and siloxane-based
polymer particles. As the light diffuser particles, one
kxind selected from the above-listed particles may be used;
or two or more kinds selected therefrom may be used as a
mixture.

The light diffuser particles to be used are generally
from 0.1 to 50 um in volume-average particle diameter. The
volume-average particle diameter (D) is determined as
fcllows: the particle diameters and volumes of all the
particles are measured; the volumes of the particles are
integrated in order of their particle diameters, starting
from the smallest particle diameter; and a particle found
when such an integrated volume is equal to 50 of the total
volume of all the particles is taken out, and the particle
diameter of this particle is measured as the vclume-average
particle diameter (D ).

The amount of the light diffuser particles to be used
varies depending on an intended degree of diffusion cf
Cransmitted light. Cenerally, 0.0l to 20 parts by mass of
the light diffuser particles are contained in 100 parts by

mass of the transparent resin. Above all, it is preferable
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to contain 0.1 to 10 parts by mass of the light diffuser
particles in 100 parts by mass of the transparent resin.

The thickness of the above-described light-diffusing
substrate (31) is usually from 0.1 to 10 mm.

The above-described light-collecting sheet (32) is not
limited. For example, there may be used a sheet or the
like which has very fine light-collecting lenses such as
very fine prism lenses, very fine convex lenses or
lenticular lenses formed on its one overall surface.
Transmitted light which passes through the light-diffusing
substrate (31) while being diffused is converged by the
licht-collecting sheet (32) in the normal line direction
(Q) of the light diffuser plate (3).

The material for the light-collecting sheet (32) is
not limited. For example, there are given polycarbonate
resins, ABS resins (acrylonitrile-butadiene-styrene
copolymer resins), methacrylic resins, methyl methacrylate-
styrene copolymer resins, polystyrene resins, AS resins
(acrylonitrile-styrene copolymer resins), polyolefin resins
(e.g., polyethylene resins, polypropylene resins, etc.) and
the like. There is no limit in selection of commercially
available product of the light-collecting sheet (32): for
example, there are exemplified "BEF®" from SUMITOMO 3M
LIMITED (which comprises a polyester film with a thickness
of 125 pum and an acrylic resin layer with a thickness of 30
um formed thereon, and which has V-shaped grooves with
depths (H) cf 25 um and bottom open angles of 90° formed at
pitch intervals (P) of 50 um on the surface of the acrylic
resin layer, as shown in Fig. 3), "Estina®" from SEKISUI
CHEMICAL CO., LTD., etc.

The thickness (T) of the light-collecting sheet (32)
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is usually from 0.02 to 5 mm, preferably from 0.02 to 2 mm.

The thickness (E) of the air layer (33) is usually
from 1 to 100 pm, preferably from 5 tc 20 um.

When the above-described joint portions (34) are
formed of an adhesive resin, there is no limit in selection
of this adhesive resin: for example, any of acrylic resins,
urethane-based resins, polyether-based resins, silicone-
based resins, epoxy-based resins and the like may be used.
The use c¢cf a colorless and transparent resin selected from
these resins is preferable, from the viewpoint of formation
of a displayed image with higher quality. 1In this regard,
the refractive index of this adhesive resin is not limited.

From the viewpoints of improving the joint strength,
it 1s advantageous to increase the area of the joint
portion (34) (the area in front view). However, desirably,
the joint portion (34) should have such dimensions (i.e.,
the width, major axis, etc.) that are hard to be visually
observed, from the viewpoint of sufficiently eliminating
the influence of the joint portion (34) on a displayed
image. In synthetic consideration of both the viewpoints,
preferably, the area (in front view) of the joint portion
(34) is set to from 0.01 to 5% of the total superposed area
of the light-diffusing substrate (31) and the light-
collecting sheet (32).

Preferably, the dimensions (W) of the joint porticn
'34) (i.e., the widths of lines, if this portion is formed

in the shape of lines or lattice, or the major axes, etc.,
if it is dot-like formed) are set to from 50 um to 3 mm.
The dimensions of 50 pum or more make it possible to ensure

a sufficient joint strength, and the dimensions of 3 mm or

less make it possible to sufficiently eliminate the
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influence of the joint portion (34) on a displayed image.

Preferably, the interval (L) between each of adjacent
joint portions (34) is set to from 3 to 10 cm. The
interval of 3 cm or more makes it possible to sufficiently
eliminate the influence of the joint portion (34) on a
displayed image. The irterval of 10 cm or less makes it
possible to ensure a sufficient joint strength.

In this embcdiment, the joint porticns (34) are dot-
like formed so that lots of substantially dot-shaped
portions are scattered over a whole of the joint surface
area, when viewed from just above. However, the
arrangement of the joint portions (34) is not limited to
this one, and any arrangement is allowed, in soc far as the
joint portions (34) are disposed to be scattered over a
whole of the joint surface area, when viewed from just
above: for example, as shown in Fig. 5(a) or 5(b), thre
joint portions (34) in the shapes of stripes may be

linearly arranged; or as shown in Fig. 5(c), the joint

portions (34) may be lattice-like arranged in a planar view.

Preferably, any one of the above-described light-
collecting sheet (32) and the above-described light-
diffusing substrate (31) should be formed uneven at its
joint surface, in order to prevent the optically tight
contact between the light-collecting sheet (32) and the
light-diffusing substrate (31), even when both of them
contact to each other, in other words, in order to ensure
the formation of the air layer (33) between the light-
collecting sheet (32) and the light-diffusing substrate
(31), even when both of —hem contact to each other. The
ten-point height of irreqularities Rz cf this uneven

surface (in accordance with the regulation of JIS B0601-
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2001) 1is preferably from 1.0 to 100 um, particularly from

1.0 to 50 pum.

The light diffuser plate (3) of the present invention
may be fabricated by heat press using, for example, the
above-described adhesive resin, or may be fabricated by
thermowelding. However, these methods are illustrative
only, and the light diffuser plate (3) of the present
invention is not limited to ones fabricated by these
methods in any way.

The thickness (S) of the light diffuser plate (3) of
the present invention is generally from 0.1 to 15 mm. The
dimensions (or the area) of the light diffuser plate (3) of
the present invention are nct limited: for example, the
dimensions may be appropriately selected in accordance with
the dimensions of an intended surface light source (1) or
an intended liquid crystal display (30). However, the
dimensions of the light diffuser plate are generally from
20 cm X 30 cm to 150 cm X 200 cm.

The light diffuser plate (3), the surface light source
(1) and the liquid crystal display (30) of the present
invention are not limited to those of the foregoing
embodiments, and may be altered or modified in their
designs, to an extent that such altered or modified ones
are al_owed within the scope of the clalims without

departing from the spirit of the present invention.

EXAMPLES
Next, concrete examples of the present invention will
be described, which, however, should not be construed as
limiting the scope of the present invention in any way.

<Example 1>



10

15

20

30

lo

There was used a light-diffusing substrate (31) with a
thickness of 2.0 mm, which had a total l:ght transmittance
of 70=, measured according to JIS K-7361, and which had an
upper uneven surface (that is, an uneven surface having Rz
of 1.79 pm according to JIS B0601-2001). An acrylic resin
adhesive was dot-like applied to the upper uneven surface
of the light-diffusing substrate (31), so that lots of
substantially dot-shaped portions of the adhesive could be
so formed as to be scattered over a whole of the surface of
the substrate, when viewed from just above (see Fig. 2).
After that, a light-collecting sheet (32) was superposed on
this uneven surface of the light-diffusing substrate (31)
and was pressed thereonto. Thus, there was fabricated a
light diffuser plate (3) as shown in Figs. 2 and 3, which
comprised the light-diffusing substrate (31) and the light-
collecting sheet (32) superposed on and jointed to each
other by the joint portions (34) which were so disposed as
to be scattered over a whole of the joint surface area when
viewed from just above.

In this regard, the major axis (W) of the dot as the
Jolint portion (34) was 2.0 mm, and the interval (L) between
each of adjacent dots was 3.0 cm. Used as the light-
collecting sheet (32) was "BEF®" manufactured by SUMITOMO
3M LIMITED (i.e., a polyester film with a thickness of 125
um having an acrylic resin layer with a thickness of 30 um
formed thereon, the acrylic resin layer having V-shaped
grooves with depths (H) of 25 pum and bottom open angles of
©0°, formed at pitch intervals (P) of 50 um on its surface,
as shown n Fig. 3).

In the light diffuser plate (3) thus obtained, the

thickness (E) of an air layer (33) was 10 um, and the ratio
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of the area of the joint portion (34) to the entire
superposed area of the light-diffusing substrate (31) and
the light-ccllecting sheet (32) was 0.2%.

Next, a surface light source (1) having the above-
described structure shown in Fig. 1 was fabricated, using
the light diffuser plate (3). As light sources (2), cold
cathode ray tubes were used. The luminance of the surface
light source (1) in the forward direction (or the normal
line direction) (Q) was measured, and it was found to be
7,409 cd/m .

<Comparative Example 1>

An acrylic resin adhesive was applied toc the entire
upper surface of the above-described light-diffusing
substrate, and then, the above-described light=-collecting
sheet ("BEF®" manufactured by SUMITOMO 3M LIMITED) was
superposed on and pressed onto this upper surface of the
light-diffusing substrate. Except for this procedure, a
surface light source was fabricated in the same manner as
in Example 1. The luminance of this surface light source
in the forward direction was measured, and it was found to
be 5,263 cd/m .

<Reference Example 1>

The above-described light-collecting sheet ("BEF®"
manufactured by SUMITCMO 3M LIMITED) was simply superposed
on the upper surface of the light-diffusing substrate (i.e.,
an air layer was formed between the light-diffusing
substrate and the light-collecting sheet). Except for this
procedure, a surface light source was fabricated in the
same manner as in Example 1. The luminance of this surface
_ight source in the forward direction was measured, and it

was found to be 7,427 cd/m .
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As described above, the surface light source of
Example 1, fabricated using the light diffuser plate of the
present invention, could obtain a sufficiently high
luminance in the forward direction (or the normal line
direction). That is, this surface light source could
obtain a sufficiently high luminance of the same level as
that of the luminance of the conventional surface light
source of Reference Example 1 in which the light-collecting
sheet was simply superposed on the light-diffusing
substrate. Further, in the light diffuser plate of Example
1, the light-diffusing substrate and the light-collecting
sheet were jointed to each other by the joint portions, and
chus, the light-diffusing substrate and the light-
collecting sheet did not rub on each other, so that the
light diffuser plate suffered from no flaw.

In contrast, the surface light source of Comparative
Example 1 had no air layer between the light-diffusing
substrate and the light-collecting sheet because of the
application of the adhesive to the entire surface of the
light-diffusing substrate. Accordingly, this surface light
source could not obtain a sufficient luminance in the

forward direction (or the normal line direction).

INDUSTRIAL APPLICABILITY
While the light diffuser plate of the present
invention is advantageously used in a surface light source,
the application thereof is not limited to such one. While
the surface light source of the presen:t invention is
advantageously used as a backlight for a liquid crystal

display, the application thereof is not limited to such one.
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CONCLUSTIES

1. Lichtdiffusieplaat met een lichtverzamellaag,
omvattend een lichtdiffusie substraat en een
lichtverzamelfilm, die gesitueerd zijn om op elkaar te
worden gelegd, waarbij het lichtdiZfusie substraat en de
lichtverzamelfilm met elkaar zijn verbonden door
verbindingsdelen die zo gesitueerd zijn dat ze zijn
verspreid over een compleet vlak van de lichtdiffusieplaat,
en waarbij tussen het lichtdiffusie substraat en de
lichtverzamelfilm een luchtlaag aanwezig is in een ander

gebied dan de verbindingsdelen.

2. Lichtdiffusieplaat met de lichtverzamellaag,
volgens conclusie 1, waarbij het gebied van de
verbindingsdelen in een vlak aanzicht 0,01 tot 5% van het
gesuperponeerde gebied van het lichtdiffusie substraat en

de lichtverzamelfilm vormt.

3. Oppervlaklichtbron die de lichtdiffusieplaat met de
lichtverzamellaag bevat, volgens conclusie 1 of 2, en een
aantal lichtbronnen die zijn gesitueerd op de achterzijde
van de lichtdiffusieplaat, waarbij de lichtverzamelfilm van
de lichtdiffusieplaat zo geplaatst is dat hij naar de

voorzijde van de oppervlaklichtbron gekeerd is.

4. Vloeibaar kristal display dat de lichtdiffusieplaat
met de lichtverzamellaag bevat, volgens conclusie 1 of 2,
een aantal lichtbronnen dat is gesitueerd op de achterzijde
van de lichtdiffusieplaat, en een vloeibaar kristal paneel
dat is gesitueerd op de voorzijde van de

lichtdiffusieplaat, waarbij de lichtverzamelfilm van de

1036150
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lichtdiffusieplaat zo geplaatst is dat deze naar de

voorzijde van de vloeibaar kristal display gekeerd is.

1036150



Fig. 1

31—F

1036150

30



2

Fig.




Fig. 3

P>4

,/f\
NN
H |

T "‘\\ 32
E §>2,k\>r/_/\;#———*34
ANND Y )
34 33 /I\Q 34 33 [@ 39

S&@K@W\ N

\ ] T\
33 333433 34 31

Fig. 4




=31

/]
N\

=g

3

(a)

Fig. 5

N

(b)

431

L

A/

(c)

1036150



EOB FORM 02.83 (P04148)

OCTROOICENTRUM NEDERLAND OCTROOIAANVRAAG NR.:
NO 136281
ONDERZOEKSRAPPORT NL 1036150
BETREFFENDE HET RESULTAAT VAN HET ONDERZOEK NAAR DE STAND VAN DE TECHNIEK
RELEVANTE LITERATUUR '
Caiegorie‘ Literatuur met, voor zover nodig, aanduiding van speciaal van belang zjnde Van belang voor| Classificatie
tekstgedeelien of figuren. conclusie(s) nr: | (IPC)
X US 2001/030638 Al (KASHIMA KEIJI [JP]) 1-4 INV.
18 oktober 2001 (2001-10-18) 602B5/02
* alinea [0080]; figuur 9 * 602F1/13357
X US 2003/231483 Al (HIGASHIYAMA HIROSHI 1-4
[JP]) 18 december 2003 (2003-12-18)
* alinea [0043] =
* alineas [0049] - [0051] =
* figuur 2 *
Onderzachte gebieden
van de techniek
G02B
GO2F
Indien gewijzigde conclusies zijn ingediend, heett dit rapport betrekking op de
conclusies ingediend op:
Plaats van onderzoek: Datum waarop het onderzoek werd | Bevoegd ambtenaar:
voltooid:
’s-Gravenhage 16 augustus 2010| Gill, Richard

X: de conclusie wordt als niet nisuw of niel inventief
beschouwd ten opzichte van deze literatuur

Y: de conclusie wordt als niet inventief beschouwd ten
opzichte van de combinatie van deze lileratuur met

stand van de techniek beschrift

O: niet-schriftelijke stand van de techniek

P: tussen de voorrangsdatum en de indieningsdatum
gepubliceerde literatuur

! CATEGORIE VAN DE VERMELDE LITERATUUR

andere geciteerde literatuur van dezelfde categorie, uitvinding
waarbij de combinatie voor de vakman voor de hand
liggend wordt geachi

A: niet tot de calegorie X of Y behorende literatuur die de beschreven

D: in de octrooiaanvrage vermeld

L: om andere redenen vermelde literatuur

&: lid van dezelide octrooifamilie of overeenkomstige
octrooipublicatie

T: na de indieningsdatum of de voorrangsdatum
gepubliceerde Iileratuur die niet bezwarend is voor de
octrooiaanvrage, maar wordt vermeld ter verheldering van
de theorie of het principe dat ten grondslag ligt aan de

E: eerdere octrooi(aanvrage), gepubliceerd op of na de
indieningsdatum, waarin dezelfde uitvinding wordt




EPO FORM P0O466

AANHANGSEL BEHORENDE BlJ HET RAPPORT BETREFFENDE
HET ONDERZOEK NAAR DE STAND VAN DE TECHNIEK,

NO 136281
UITGEVOERD IN DE OCTROOIAANVRAGE NR. NL 1036150

Het aanhangsel bevat een opgave van elders gepubticeerde octrooiaanvragen of octrooien (zogenaamde leden van dezelfde octrooifamilie),
die overeenkomen met octrooischriften genoemd in het rapport.

De opgave is samengesteld aan de hand van gegevens uit het computerbestand van het Europees Octroolbureau per

De juistheid en volledigheid van deze opgave wordt noch door het Europees Octrooibureau, noch door het Bureau voor de Industriéle
eigendom gegarandeerd; de gegevens worden verstrekt voor informatiedoeleinden.

16-08-2010
In het rapport Datum van Overeenkomend(e) Datum van
genoemd octrooigeschrift publicatie geschrift(en) publicatie
US 2001030638 Al 18-10-2001 JP 10246805 A 14-09-1998
US 2003231483 Al 18-12-2003 CN 1469075 A 21-01-2004
HK 1062320 Al ~ 04-08-2006
JP 4048844 B2 20-02-2008
JP 2004022347 A 22-01-2004
KR 20040002545 A 07-01-2004
TW 244566 B 01-12-2005
US 2006077687 Al 13-04-2006
US 2007076430 Al 05-04-2007

Algemene informatie over dit aanhangsel is gepubliceerd in de "Official Journal’ van het Europees Octrooibureau nr 12/82 blz 448 ev



OCTROOICENTRUM NEDERLAND

SCHRIFTELIJKE OPINIE

DOSSIER NUMMER INDIENINGSDATUM VOORRANGSDATUM AANVRAAGNUMMER
NO136281 04.11.2008 16.11.2007 NL1036150
CLASSIFICATIE

INV. G02B5/02 G02F 143357

AANVRAGER
Sumitomo Chemical Company, Limited te Tokyo, Japan

Deze schriftelijke opinie bevat een toelichting op de volgende onderdelen:

I Onderdeel| Basis vande schriftelijke opinie

O Onderdeel Il Voorrang

O Onderdeel Il Vaststelling nieuwheid, inventiviteit en industriéle toepasbaarheid niet mogelijk
0 Onderdeel IV De aanvraag heeft betrekking op meer dan één uitvinding

& OnderdeelV  Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en
industriéle toepasbaarheid

O Onderdee! VI Andere geciteerde documenten
O Onderdeel Vil Overige gebreken
[0 Onderdesl VIIl Overige opmerkingen

DE BEVOEGDE AMBTENAAR
Gilt, Richard

Form NL237A (Dekblad) (July 2008)



Aanvraag nr.:

SCHRIFTELIJKE OPINIE NL1036150

Onderdeel | Basis van de Schriftelijke Opinie

1. Deze schriftelijke opinie is opgesteld op basis van de meest recente conclusies ingediend voor aanvang van het
onderzoek.
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Onderdeel V. Gemotiveerde verklaring ten aanzien van nieuwheid, inventiviteit en industriéle

. Citaties en toelichting:

Zie aparte bladzijde

NL2378 (July 2008)

toepasbaarheid
. Verklaring
Nieuwheid Ja:  Conclusies
-Nee: Conclusies 1-4
Inventiviteit Ja: Conclusies
Nee: Conclusies 1-4
Industriéle toepasbaarheid Ja. Conciusies 1-4
Nee: Conclusies
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Re ltem V

Reasoned statement with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Reference is made to the following documents:

D1 US 2001/030638 A1 (KASHIMA KEIJI [JP]) 18 oktober 2001 (2001-10-18)

D2 US 2003/231483 A1 (HIGASHIYAMA HIROSH! [JP]) 18 december 2003
(2003-12-18)

The present application does not meet the criteria of patentability, because the
subject-matter of claims 1-4 is not new.

Both D1 and D2 disclose [cf. the references cited for D1 and D2 in the Search Repori]

A light diffuser plate with a light-collecting layer and a direct backlight comprising the
light-diffuser plate, comprising a light-diffusing substrate and a light-collecting sheet,
which are disposed to be superposed on each other, wherein the light-diffusing
substrate and the light-collecting sheet are jointed to each other by joint portions
which are so disposed as to be scattered over a whole plane of the light diffuser plate,
and wherein an air layer exists between the light-diffusing substrate and the light-
collecting sheet in an area other than the joint portions.
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