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[DESCRIPTION]

[Invention Title]

MULTI-FUNCTIONAL OPTICAL FILM

[Technical Field]

The present invention relates to a multifunctional

optical film for use in ligquid crystal displays.

[Background Art]

As industrial society has developed towards an
advanced information age, the importance of electronic
displays as a medium for displaying and transferring
various pieces of information is increasing day by day.
Conventionally, a bulky CRT (Cathode Ray Tube) was widely
used therefor, but faces considerable limitations in terms
of the space required to mount it, thus making it difficult
to manufacture CRTs having larger sizes, and accordingly
CRTs are being replaced with various types of flat panel
displays, including liquid crystal displays (LCDs), plasma
display panels (PDPs), field emission displays (FEDs), and
organic electroluminescent displays. Among such flat panel
displays, LCDs in particular, are technologically intensive
products resulting from a combination of liquid crystal-
semiconductor techniques and are advantageous because they

are thin and lightweight and consume little power.
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Therefore, research and development into structures and
manufacturing techniques thereof is continuing. Nowadays,
LCDs, which have already been applied in fields such as
notebook computers, monitors for desktop computers, and
portable personal communication devices (PDAs and mobile
phones), are being manufactured in larger sizes, and thus,
it is possible to apply LCDs to large-sized TVs, such as HD
(High-Definition) TVs. As a result, LCDs are receiving
attention as novel displays able to substitute for CRTs,
which used to be synonymous for displays.

In the I1CDs, because the liquid crystals themselves
cannot emit light, an additional light source is provided
at the back surface thereof so that the intensity of light
passing through the liquid crystals in each pixel 1is
controlled to realize contrast. More specifically, the LCD,
serving as a device for adjusting light transmittance using
the electrical properties of liquid crystal material, emits
light from a light source lamp mounted to the back surface
thereof, and the light thus emitted is passed through
various functional prism films or sheets to thus cause
light to be uniform and directional, after which such
controlled light is also passed through a color filter,
thereby realizing red, green, and blue (R, G, B) colors.
Furthermore, the LCD is of an indirect light emission type,
which realizes an image by controlling the contrast of each

pixel through an electrical method. As such, a 1light-
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emitting device provided with a light source is regarded as
important in determining the quality of the image of the
LCD, including luminance and uniformity.

Such a light-emitting device is mainly exemplified by
a backlight unit. A general backlight unit is illustrated
in FIG. 1. Typically, a backlight unit causes light to be
emitted using a light source 1 such as a cold cathode
fluorescent lamp (CCFL), so that such emitted 1light is
sequentially passed through a light guide plate 3, a
diffusion sheet 4, and a prism sheet 5, thus reaching a
liquid crystal panel 6. The light guide plate 3 functions
to transfer light emitted from the light source 1 in order
to distribute it over the entire front surface of the
liquid crystal panel 6, which is planar, and the diffusion
sheet 4 plays a role in realizing uniform light intensity
over the entire front surface of a screen and
simultaneously performs a hiding function so that a device
such as the 1light source 1 mounted under the diffusion
sheet 4 is not seen from the front surface. The prism sheet
5 functions to control the light path so that light
traveling in various directions through the diffusion sheet
4 is transformed within a range of viewing angle 0 suitable
for enabling the image to be viewed by an observer.
Further, a reflection sheet 2 is provided under the light
guide plate 5 to reflect light, which does not reach the

liquid crystal panel 6 and is outside of the light path, so
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that such light is used again, thereby increasing the
efficient use of the light source.

In order to effectively transfer such emitted light
to the liquid crystal panel as mentioned above, a plurality
of films having various functions is provided. As a result
of the use of the plurality of films, however, light
interference, including a Newton’s Ring phenomenon, occurs,
and further, light is scattered or absorbed while passing
through the plurality of films, and thus a considerable
amount thereof 1is lost. Furthermore, the films may be
damaged owing to physical contact therebetween, undesirably
causing problems such as low productivity and high cost.
Also, in the conventional prism film, in addition to a
substrate layer and a prism layer constituting the prism
film, there has been illustrated the case in which the
other surface of the substrate layer is provided with
light-diffusing particles. However, this case 1is
disadvantageous because limitations -are imposed on the
effective diffusion of 1light, and light through the
interfaces of the light-diffusing particles must pass
through the substrate layer before reaching the prism
layer, and thus, the loss of light still occurs.

Also in this case, as a result of excessively placing
emphasis on improving transparency to reduce the loss of
light, it seems that not enough interest has been paid to

the hiding function of the diffusion sheet, resulting in



WO 2009/031806 PCT/KR2008/005174

10

15

20

25

reduction of the hiding function. Consequently, it still
requires the diffusion sheet which 1is essentially used to

obtain hiding performance.

[Disclosurel

[Technical Problem]

Accordingly, the present inventors have devised a
multifunctional optical film which is composed of a reduced
number of sheets attached to each other but is able to
exhibit the same functions as those of the conventional
optical film composed of three films including a light
diffusion film, a prism film, and a protective film,
thereby solving the problems due to the use of the
plurality of films and remarkably reducing the
manufacturing process and costs thereof.

Therefore, the present invention provides a
multifunctional optical film, in which a prism layer can be
easily formed on a light diffusion layer and which exhibits
superior hiding performance through the control of the
difference in refractive index between a binder resin of
the 1light diffusion layer and light-diffusing particles
thereof.

In addition, the present invention provides a
multifunctional optical film, which has appropriate
luminance and good viewing angle.

In addition, the present invention provides a
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backlight unit assembly, which can prevent the generation
of problems due to the use of a plurality of films while
exhibiting superior hiding performance and appropriate

luminance and viewing angle.

[Technical Solution]

According to a preferred embodiment of the present
invention, a multifunctional optical film may comprise a
transparent substrate layer; a light diffusion layer formed
on one surface of the transparent substrate layer and
including a binder resin and light-diffusing particles, in
which the difference in refractive index between the light-
diffusing particles and the binder resin 1is greater than
0.05; and a prism layer formed on the 1light diffusion
layer.

In the multifunctional optical film according to the
embodiment of the present invention, the 1light diffusion
layer may comprise 100 parts by weight of the binder resin
and 10~500 parts by weight of light-diffusing particles
having a particle size of 1~50 um.

The multifunctional optical film according to the
embodiment of the present invention may further comprise a
bottom layer formed on the other surface of the transparent
substrate layer and including a binder resin and particles.

In the multifunctional optical film according to the

embodiment of the present invention, the particles of the
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bottom layer may be the same as or different from the
light-diffusing particles of the light diffusion layer.

In the multifunctional optical film according to the
embodiment of the present invention, the prism layer may
have a refractive index 0.01~0.2 higher than that of the
binder resin of the light diffusion layer.

In the multifunctional optical film according to the
embodiment of the present invention, the prism layer may be
imparted with a linear or non-linear array pattern of any
structure selected from among a polypyramidal structure, a
conical structure, a hemispherical structure, and a non-
spherical structure.

According to another preferred embodiment of the
present invention, a backlight unit assembly may comprise
said multifunctional optical film; and a 1light diffusion
film disposed on any one surface of the multifunctional
optical film.

According to a further preferred embodiment of the
present invention, a backlight unit assembly may comprise
said multifunctional optical film; and a prism film
disposed on any one surface of the multifunctional optical
film.

According to still a further preferred embodiment of
the present invention, a backlight unit assembly may
comprise said multifunctional optical film; and a

protective film disposed on any one surface of the
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[Advantageous Effects]

According to the present invention, a multifunctional
optical film can exhibit superior hiding performance while
simultaneously uniformly diffusing light emitted from a
light guide plate or a diffusion sheet and improving
luminance.

Further, according to the present invention, a
multifunctional optical film can exhibit appropriate
luminance and viewing angle, thus remarkably reducing the
manufacturing process and costs thereof and also realizing
a thinner ILCD compared to a conventional construction
composed of separate films, i.e., a light diffusion film, a
prism film, and a protective film.

Furthermore, according to the present invention, a
multifunctional optical film can prevent the loss of light
due to light interference, scattering or absorption caused
by mounting a plurality of films and can also prevent
damage to the films.

In addition, according to the present invention, a
backlight unit assembly can prevent the generation of
problems due to the use of a plurality of films, thanks to
superior hiding performance and appropriate luminance and

viewing angle.
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[Description of Drawings]

FIG. 1 is a schematic view 1llustrating a

conventional backlight unit.

[Best Model

Hereinafter, a detailed description will be given of
the present invention.

According to the present invention, a multifunctional
optical film has a structure composed of a transparent
substrate layer, a light diffusion layer formed on one
surface of the transparent substrate layer, and a prism
layer formed on the light diffusion layer.

Examples of the transparent substrate layer include a
polyethyleneterephthalate film, a polycarbonate film, a
polypropylene film, a polyethylene film, a polystyrene
film, and a polyepoxy film. Particularly useful 1is a
polyethyleneterephthalate film or a polycarbonate film. The
thickness of the transparent substrate layer may be set in
the range of 10~1000 /m, and preferably 15~400 /m, in order
to realize superior mechanical strength, thermal stability,
and flexibility and prevent the loss of transmitted light.

The light diffusion layer, which 1is formed on one
surface of the transparent substrate layer, is formed Dby
dispersing light-diffusing particles in a binder resin. In
the present invention, the difference in refractive index

petween the binder resin and the light-diffusing particles
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is controlled to exceed 0.05, thus ensuring hiding
performance due to the difference in refractive index
between the two materials.

The binder resin of the light diffusion layer
includes a resin that adheres well to the transparent
substrate layer and has good compatibility with light-
diffusing particles dispersed therein, for example, a resin
in which light-diffusing particles are uniformly dispersed
so that they are not separated or precipitated. Specific
examples of such a resin include acrylic resin, including
homopolymers, copolymers, or terpolymers of unsaturated
polyester, methyl methacrylate, ethyl methacrylate,
isobutyl methacrylate, n-butyl methacrylate, n-butylmethyl
methacrylate, acrylic acid, methacrylic acid, hydroxyethyl
methacrylate, hydroxypropyl methacrylate, hydroxyethyl
acrylate, acrylamide, methylolacrylamide, glycidyl
methacrylate, ethyl acrylate, isobutyl acrylate, n-butyl
acrylate, and 2-ethylhexyl acrylate, urethane resin, epoxy
resin, and melamine resin.

The light-diffusing particles contained in the light
diffusion layer may be dispersed in the form of single or
multiple layers, and preferably have a particle size of
1~50 (m. The light-diffusing particles are used in an
amount of 10~500 parts by weight, based on 100 parts by
weight of the binder resin. In the case where the light-

diffusing particles having the aforementioned particle size

10
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are used in the aforementioned amount, white turbidity and
separation of the particles can be prevented and
appropriate light diffusion effects can be realized.

The light-diffusing particles include various organic
or inorganic particles. Examples of the organic particles
include acrylic particles, including homeopolymers or
copolymers of methyl methacrylate, acrylic acid,
methacrylic acid, hydroxyethyl methacrylate, hydroxypropyl
methacrylate, acrylamide, methylolacrylamide, glycidyl
methacrylate, ethyl acrylate, isobutyl acrylate, n-butyl
acrylate, and 2-ethylhexyl acrylate, olefin particles,
including polyethylene, polystyrene, and polypropylene,
acryl-olefin copolymer particles, and multilayer
multicomponent particles prepared by forming a layer of
homopolymer particles and then forming a layer of another
type of monomer thereon, and examples of the inorganic
particles include silicon oxide, aluminum oxide, titanium
oxide, =zirconium oxide, and magnesium fluoride. Such
organic and inorganic particles are merely illustrative,
are not limited to the examples listed above, and may be
replaced with other known materials as long as the main
purpose of the present invention is achieved, as will be
apparent to those skilled in that art. The case in which
the type of material is changed also falls within the
technical scope of the present invention.

Also, the prism layer is formed on one surface of the

11
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light diffusion layer.

Examples of the material for the prism layer include
polymer resin, including UV curable resin or heat curable
resin. Particularly useful is a resin composition that is
very transparent and is capable of forming a crosslink bond
adequate for maintaining the shape of an optical structure.
Examples thereof include epoxy resin-Lewis acid or
polyethylol, unsaturated polyester=-styrene, and acrylic or
methacrylic acid ester. Particularly useful as a very
transparent resin 1is acrylic or methacrylic acid ester
resin, examples of which include oligomers, including
polyurethane acrylate or methacrylate, epoxy acrylate or
methacrylate, and polyester acrylate or methacrylate, which
may be used alone or diluted with an acrylate or
methacrylate monomer having a polyfunctional or
monofunctional group.

In the present invention, the prism layer may have a
linear or non-linear array pattern of any structure
selected from among a polypyramidal structure, a conical
structure, a hemispherical structure, and a non-spherical
structure.

According to an embodiment of the present invention,
the prism layer has a refractive index 0.01~0.2 higher than
that of the binder resin of the light diffusion layer so
that total reflection of light is reduced, thus decreasing

light loss.

12
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Typically, as the refractive index of the prism layer
is made higher, the angle at which light is emitted is
narrowed in the forward direction, thus increasing front-
surface luminance, but total reflection of light is further
increased, undesirably increasing the light loss.

Meanwhile, on the other surface of the transparent
substrate layer, namely, on the surface of the transparent
substrate layer opposite the surface having the light
diffusion layer, a bottom layer may be further formed by
dispersing particles in a binder resin. The binder resin of
the bottom layer includes a resin that adheres well to the
transparent substrate layer and has good compatibility with
particles dispersed therein, namely, a resin in which
particles are uniformly dispersed so that they are not
separated or precipitated, and specific examples thereof
may be the same as the binder resin of the light diffusion
layer. The particles contained in the bottom layer include
organic particles or inorganic particles, and examples
thereof may be the same as or different from the light-
diffusing particles contained in the light diffusion layer.

In the bottom layer, when the particles are used in
an amount of 0.01~30 parts by weight based on 100 parts by
weight of the binder resin, damage prevention effects are
exhibited as desired. In the case of organic particles,
front-surface luminance may be reduced due to light

diffusion, and also, in the case of inorganic particles,

13
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light may be reflected from the surface of the particles or
absorbed thereon to thus reduce front-surface luminance,
undesirably lowering the efficiency of light. Accordingly,
excessive use of the particles is undesirable.

Further, the bottom layer includes surface
protrusions formed by the particles dispersed in the binder
resin and functioning to reduce the contact area with the
facing surface in the process device, or with another
optical film, which is disposed thereon, during the loading
or storage of optical films or the assembly of the optical
films with other parts, thereby preventing surface damage
which may be caused by separation into respective films,
their transport or assembly.

According to the present invention, in the case where
two optical films are used in a layered form in a backlight
unit, surface damage prevention effects are achieved by a
structure in which the contact area between the optical
films 1is reduced and the particles perform a cushioning
action to thus prevent damage to apexes of the prisms of
the surface having prisms or damage to the surface opposite
the surface having prisms.

Hence, the multifunctional optical film according to
the present invention is advantageous because light passes
through the transparent substrate layer, is uniformly
diffused by the light-diffusing particles of the light

diffusion layer, and then directly passes through the prism

14
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layer, thus considerably increasing the efficiency of
light. Accordingly, the loss of light is remarkably reduced
compared to conventional cases. Also, the difference in
refractive index between the light-diffusing particles and
the binder resin in the light diffusion layer is increased,
thereby ensuring hiding performance. Ultimately, films
which have been conventionally separately manufactured to
impart light diffusion, hiding performance and a function
of increasing luminance can be integrally manufactured at
once in the present invention, thereby attaining luminance
approximately equal to when a light diffusion film, a prism
film and a protective film are separately used and thereby
reducing the manufacturing process and costs thereof.
Moreover, because the number of sheets to be provided in an
optical sheet assembly for a backlight wunit can be
decreased, it is possible to prevent the generation of
problems stemming from the use of a plurality of sheets.

In addition, according to an exemplary embodiment of
the present invention, a backlight unit assembly includes
said multifunctional optical film and a 1light diffusion
film or a prism film formed on any one surface thereof,
thereby increasing luminance more than when only the
multifunctional optical film is used.

According to another exemplary embodiment of the
present invention, a backlight unit assembly includes said

multifunctional optical film and a protective film formed

15
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on any one surface thereof, thereby realizing hiding
performance and appropriate luminance to the extent of
substituting for the separate use of a light diffusion
film, a prism film and a protective film, and also reducing
the number of sheets necessary therefor.

Therefore, the case where the multifunctional optical
film according to the present invention 1is applied to a
backlight unit can realize a backlight unit assembly having
appropriate luminance and viewing angle for the number of
sheets used.

A better understanding of the present invention may
be obtained through the following examples, which are set
forth to illustrate but not to be construed to limit the

present invention.

<Example 1>

A binder mixture comprising 60 parts by weight of
acrylic resin 52-666 (available from Aekyung Chemical) and
40 parts by weight of high-refractive resin was diluted
with 100 parts by weight of methylethylketone and 50 parts
by weight of toluene for adjustment of the ratio of
solvents in the total composition, thus preparing a binder
resin having a refractive index of 1.55. Next, spherical
polymethylmethacrylate particles MH20F (available from

Kolon) having an average particle size of 20 um and a

refractive index of 1.49 were mixed in an amount of 130

16
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parts by weight based on the amount of the binder resin and
then dispersed using a milling machine.

This dispersion was applied on one surface of a
transparent substrate layer, specifically, a super-
transparent polyethyleneterephthalate (PET) film  FHSS
(available from Kolon) 188 mm thick using a gravure coater,
and then cured at 120C for 60 sec, thus forming a light
diffusion layer (refractive index: 1.55) having a dry
thickness of 20~25 um.

Further, on one surface of the cured light diffusion
layer, a photosensitive composition, comprising 80 parts by
weight of high-refractive acrylate, 15 parts by weight of
2-phenylethyl methacrylate, 3 parts by weight of 1,6-
hexanediol acrylate and 2 parts by weight of a BAPO-based
photoinitiator, was applied, and the upper surface of the
frame of a prism-shaped roller was coated with the
photosensitive composition applied on the light diffusion
layer, after which UV light (300 watts/inchz, available from
Fusion) was radiated onto the outer surface of the
transparent substrate layer, thus forming a prism layer
having a linear array of triangular prisms and a refractive

index of 1.60.
<Example 2>

A multifunctional optical film was manufactured in

the same manner as in Example 1, with the exception that a

17



WO 2009/031806 PCT/KR2008/005174

10

15

20

25

prism layer having a non-linear array of triangular prisms
in a wave pattern and a refractive index of 1.60 was formed

on one surface of the light diffusion layer.

<Example 3>

A multifunctional optical film was manufactured in
the same manner as in Example 1, with the exception that,
on the surface of the super-transparent PET film opposite
the surface having the prism layer, a bottom layer having a
dry thickness of 1~3 um was formed by diluting 100 parts by
weight of an acrylic resin with 200 parts by weight of
methylethylketone and 150 parts by weight of toluene,
adding 20 parts by weight of spherical
polymethylmethacrylate particles MHIOF (available from
Kolon) having an average particle size of 11.5 /m based on
the amount of the binder resin, dispersing the particles
using a milling machine, and then performing curing at 120TC

for 60 sec.

<Example 4>

A nmultifunctional optical film was manufactured in
the same manner as in Example 2, with the exception that,
on the surface of the super-transparent PET film opposite
the surface having the prism layer, a bottom layer having a
dry thickness of 1~3 m was formed by diluting 100 parts by

weight of acrylic resin with 200 parts by weight of

18
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methylethylketone and 150 parts by weight of toluene,
adding 20 parts by weight of spherical
polymethylmethacrylate particles MHI0F (available from
Kolon) having an average particle size of 11.5 /m based on
the amount of the binder resin, dispersing the particles
using a milling machine, and then performing curing at 120TC

for 60 sec.

<Example 5>

A multifunctional optical film was manufactured in
the same manner as in Example 1, with the exception that,
in the course of formation of the light diffusion layer,
the light-diffusing particles were dispersed in a layered

form.

<Example 6>

A multifunctional optical film was manufactured in
the same manner as 1in Example 2, with the exception that,
in the course of formation of the light diffusion layer,
the light-diffusing particles were dispersed in a layered

form.

<Example 7>
A multifunctional optical film was manufactured in
the same manner as in Example 5, with the exception that,

on the surface of the super-transparent PET film opposite

19
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the surface having the prism layer, a bottom layer having a
dry thickness of 1~3 m was formed by diluting 100 parts by
weight of acrylic resin with 200 parts by weight of
methylethylketone and 150 parts by weight of toluene,
adding 20 parts by welght of spherical
polymethylmethacrylate particles MHIOF (available from
Kolon) having an average particle size of 11.5 (m based on
the amount of the binder resin, dispersing the particles
using a milling machine, and then performing curing at 120TC

for 60 sec.

<Example 8>

A multifunctional optical film was manufactured in
the same manner as in Example 6, with the exception that,
on the surface of the super-transparent PET film opposite
the surface having the prism layer, a bottom layer having a
dry thickness of 1~3 m was formed by diluting 100 parts by
weight of acrylic resin with 200 parts by weight of
methylethylketone and 150 parts by weight of toluene,
adding 20 parts by weight of spherical
polymethylmethacrylate particles MHIOF (available from
Kolon) having an average particle size of 11.5 /m based on
the amount of the binder resin, dispersing the particles
using a milling machine, and then performing curing at 120C

for 60 sec.

20
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<Example 9>

A multifunctional optical film was manufactured in
the same manner as in Example 2, with the exception that,
in the course of formation of the light diffusion layer,

light-diffusing particles having an average particle size

of 5 um were used.

<Example 10>

A light diffusion film (LD602, available from Kolon)
was disposed on the outer surface of the transparent
substrate layer of the multifunctional optical film of

Example 4.

<Example 11>
A protective film (LD143, available from Kolon) was
disposed on the outer surface of the prism layer of the

multifunctional optical film of Example 4.

<Comparative Example 1>

A light diffusion film (LD602, available from Kolon)

was prepared.
<Comparative Example 2>

A prism film (LC213, available from Kolon) was

prepared.

21
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<Comparative Example 3>
The prism film of Comparative Example 2 was disposed

on the light diffusion film of Comparative Example 1.

<Comparative Example 4>
A protective film (LD143, available from Kolon) was

disposed on the prism film of Comparative Example 2.

<Comparative Example 5>

On a protective film (LD143, available from Kolon),
the light diffusion film of Comparative Example 1 and the
prism film of Comparative Example 2 were sequentially

disposed.

<Comparative Example 6>

A multifunctional optical film was manufactured in
the same manner as in Example 2, with the exception that,
in the course of formation of the light diffusion layer, a
binder resin having a refractive index of 1.50 was used.

The properties of the multifunctional optical films
of the above examples and comparative examples were
evaluated as follows. The evaluation results are shown in
Table 1 below.

<Hiding Performance>

The optical film of each of the examples and

comparative examples was mounted to a backlight unit for a
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17” LCD panel, after which whether the pattern of the light

guide plate was visible when observed with the naked eye

was evaluated according to the following:

Visibility: Weak <« © - O - A - X — Strong

<Optical Interference>

Two optical films of each of the examples and
comparative examples were disposed between glass plates,
after which pressure was applied to the glass plates and
thus 1light interference (Newton’s Ring phenomenon) caused
by excessive contact of the films was observed and then
evaluated according to the following:

Newton’s Ring: No Generation < © -0 -4a- X —

Generation

<Luminance (cd/m’)>

The optical films of the examples and comparative
examples were used alone or in a layered form and mounted
to a backlight unit for a 17” LCD panel, and the luminance
values of 13 random points were measured using a luminance
meter (model number: BM-7, available from Topcon, Japan),
averaged, and then evaluated according to the following:

©: luminance of 4500 cd/m’ or more

(O: luminance between 3500 cd/ m? and less than 4500
cd/m?

A+ luminance between 3000 cd/m2 and less than 3500
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> : luminance less than 3000 cd/m?

<Viewing Angle>

The optical film of each of the examples and
comparative examples was mounted to a backlight unit for a
17” 1CD panel, and luminance was measured at intervals of
10° in the range of 80° toward each of both sides from the
center line perpendicular to the unit, using a luminance
meter (model number: BM-7, available from Topcon, Japan),
and the angle at which luminance was half the maximum

luminance was determined.

TABLE 1
Hiding Performance Newton’s Ring Luminance | Viewing (°)
Ex. 1 O O O + 53
Ex. 2 O © O + 53
Ex. 3 O O O + 53
Ex. 4 O [® O + 53
Ex. 5 O O @) + 53
Ex. 6 O © O + 53
Ex. 7 O O O + 53
Ex. 8 O @) O + 53
Ex. 9 O O O + 53
Ex. 10 © @) © + 47
Ex. 11 O (@) O + 51
C.Ex. 1 O ®) A + 65
C.Ex. 2 X A O + 55
C.Ex. 3 O A © + 47
C.Ex. 4 O © A + 53
C.Ex. 5 @) © @) + 44
C.Ex. 6 AN © O + 55

As is apparent from the results of evaluation of the
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above properties, in the examples in which the difference
in refractive index between the binder resin of the light
diffusion layer and the particles of the light diffusion
layer was grater than 0.05, hiding performance was superior
and luminance and viewing angle were appraised to be at an
appropriate level. In the case of the multifunctional
optical film of Comparative Index 6 in which the difference
in refractive index between the binder resin and the light-
diffusing particles was not greater than 0.05, hiding
performance was inferior to that of the examples.

Further, luminance, hiding performance and light
interference of the examples according to the present
invention were superior to the extent of Comparative
Example 5 in which the light diffusion film, the prism
film, and the protective film were layered, and the viewing
angle was much wider than the case in which the light
diffusion film, the prism film, and the protective film
were layered.

Therefore, the multifunctional optical film according
to the present invention and the backlight unit assembly
comprisiﬁg the same were confirmed to exhibit superior
hiding performance, prevent light  interference, and
increase the efficient use of a light source while
minimizing the 1loss of 1light, thus realizing luminance
approximately equal to that of a conventional case where

the light diffusion film and the prism film were separately
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used. Also, the viewing angle was widened, thereby solving
the problems due to the use of a plurality of films and
remarkably reducing the manufacturing process and costs

thereof.
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[cLaTMs]
[claim 1]

A multifunctional optical film, comprising:

a transparent substrate layer;

a light diffusion layer formed on one surface of the
transparent substrate layer and including a binder resin
and light-diffusing particles, in which a difference in
refractive index between the light-diffusing particles and
the binder resin is greater than 0.05; and

a prism layer formed on the light diffusion layer.

[claim 2]
The multifunctional optical film according to claim
1, wherein the light diffusion layer comprises 100 parts by
weight of the binder resin and 10~500 parts Dby weight of

light-diffusing particles having a particle size of 1~50 m.

[Claim 3]

The multifunctional optical film according to claim
1, further comprising a bottom layer formed on the other
surface of the transparent substrate layer and including a

binder resin and particles.

[claim 4]

The multifunctional optical film according to claim

3, wherein the particles of the bottom layer are identical
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to or different from the light-diffusing particles of the

light diffusion layer.

[claim 5]

The multifunctional optical film according to claim
1, wherein the prism layer has a refractive index 0.01~0.2
higher than that of the binder resin of the light diffusion

layer.

[claim 6]
The multifunctional optical film according to claim
1, wherein the prism layer is imparted with a linear or
non-linear array pattern of any structure selected from
among a polypyramidal structure, a conical structure, a

hemispherical structure, and a non-spherical structure.

[claim 7]

A backlight unit assembly, comprising:

the multifunctional optical film of any one of claims
1 to 6; and

a light diffusion film disposed on any one surface of

the multifunctional optical film.

[claim 8]
A backlight unit assembly, comprising:

the multifunctional optical film of any one of claims
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1 to 6; and

a prism film disposed on any one surface of the

multifunctional optical film.

5 [claim 9]
A backlight unit assembly, comprising:
the multifunctional optical film of any one of claims
1 to 6; and

a protective film disposed on any one surface of the

10 multifunctional optical film.
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