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OPTICAL ELEMENT PACKAGE,
BACKLIGHT, AND LIQUID CRYSTAL
DISPLAY

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claim priority to Japanese
Patent Application JP 2007-246294 filed in the Japanese
Patent Office on Sep. 21, 2007, the entire contents of which
are incorporated herein by reference.

BACKGROUND

[0002] The present application relates to an optical element
package, a backlight incorporating the optical element pack-
age, and a liquid crystal display incorporating the optical
element package. In particular, it relates to an optical element
package that improves display characteristics ofa liquid crys-
tal display.

[0003] Intherelated art, many optical elements are used for
the purpose of improving viewing angle, luminance, etc.
These optical elements are used in forms of films and sheets,
such as diffuser films and prism sheets.

[0004] FIG. 13 shows a structure of a liquid crystal display
of a related art. As shown in FIG. 13, the liquid crystal dis-
plays includes a lighting device 101 that emits light, a diffuser
plate 102 that diffuses the light emitted from the lighting
device 101, a plurality of optical elements 103 that, for
example, condense or diffuse the light diffused by the diffuser
plate 102, and a liquid crystal panel 104.

[0005] Under the recent trends of increasing image display
size, the size and weight of optical elements are also showing
a tendency to increase. As the size and weight of optical
elements increase, the stiffness of optical elements becomes
deficient and deformation of optical elements occurs. Such
deformation of optical elements affects the optical directivity
toward the display surface, resulting in a serious problem of
luminance nonuniformity.

[0006] In this respect, increasing the thickness of optical
elements has been suggested to overcome the stiffness defi-
ciency of optical elements. However, this proposal increases
the thickness of liquid crystal displays and spoils the advan-
tage of the liquid crystal display, which is it is thin and
light-weight. To overcome this drawback, bonding of optical
elements to each other with a transparent adhesive has been
suggested so that the stiffness deficiency of sheet- or film-
shaped optical elements (for example refer to Japanese Unex-
amined Patent Application Publication No. 2005-301147)
can be resolved.

SUMMARY

[0007] However, according to the aforementioned proposal
of bonding the optical elements to each other, the thickness of
the liquid crystal still increases because a transparent adhe-
sive is used for bonding, although the increase in thickness is
not as large as in the proposal of increasing the thickness of
the optical elements themselves. Furthermore, the transparent
adhesive may degrade the display characteristics of the liquid
crystal display.

[0008] Accordingly, it is desirable to provide an optical
element package that suppresses an increase in thickness of
the liquid crystal display, overcomes stiffness deficiency of
optical elements, and suppresses degradation of display char-
acteristics of the liquid crystal display; a backlight incorpo-
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rating such an optical element package; and a liquid crystal
display incorporating such an optical element package.
[0009] The inventors of the present application have con-
ducted extensive studies to suppress an increase in thickness
ofthe liquid crystal display and overcome stiffness deficiency
of optical elements while suppressing degradation of display
characteristics of a liquid crystal display. As a result the
inventors have discovered an optical element package includ-
ing an optical element, a supporting member, and a packaging
component that packages the optical element and the support-
ing member.

[0010] However, the findings of the inventors have also
shown that when a shrinkable packaging component is used
in the optical element package described above, the packag-
ing component may sag or wrinkle due to insufficient shrink-
ing caused by nonuniform shrinkability of the packaging
component. As a result, luminance nonuniformity occurs in a
surface light source, and the image quality of the liquid crys-
tal display is degraded thereby.

[0011] The inventors then conducted investigations to sup-
press degradation of image quality caused by luminance non-
uniformity in the optical element package.

[0012] Based on the studies, the inventors have discovered
that there is a limit to the orientation axis of the shrinkable
packaging component with respect to the optical element and
supporting member to be contained in the packaging compo-
nent.

[0013] An embodiment of the present application provides
an optical element package including at least one optical
element: a supporting member that supports the at least one
optical element; and a packaging component having shrink-
ability that packages the at least one optical element and the
supporting member. The supporting member has two main
surfaces having a rectangular shape, and an angle formed
between an orientation axis of a main surface portion of the
packaging component and a side surface of the supporting
member is 80 or less.

[0014] According to an embodiment, since the at least one
optical element and the supporting member are packaged in
the packaging component, the at least one optical element and
the supporting, member can be integrated. Thus, the presence
of the supporting member compensates for the insufficient
strength of the optical element. Moreover, in this embodi-
ment, the orientation axis of the shrinkable packaging com-
ponent is controlled with respect to the optical elements and
the supporting member to be packaged. Thus, luminance
nonuniformity cased by sagging) non uniformity and wrin-
Kkling of the packaging component can be suppressed and the
degradation of image quality can be suppressed.

[0015] Another embodiment provides an optical element
package including at least one optical element; a supporting
member that supports the at least one optical elements; and a
packaging member having shrinkability that packages the at
least one optical element and the supporting member. In this
embodiment, tan 0=An/L satisfies the relationship:

-0.005=tan 0=Am/L=0.005

where L is a length of one side of the packaging component
and Am is a residual shrinkage deviation of a side intersecting
the side having the length L.

[0016] According to this embodiment, since the at least one
optical element and the supporting member are packaged in
the packaging component, the at least one optical element and
the supporting member can be integrated. Thus, the presence
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of the supporting member compensates for the insufficient
strength of the optical element. Moreover, in this embodi-
ment, the residual shrinkage deviation of the shrinkable pack-
aging component is controlled with respect to the optical
elements and the supporting member to be packaged. Thus,
luminance nonuniformity cased by sagging, nonuniformity
and wrinkling of the packaging component can be suppressed
and the degradation of image quality can be suppressed.

[0017] Accordingly, an increase in thickness of the liquid
crystal display can be suppressed and degradation of display
characteristics of the liquid crystal display can be suppressed
while overcoming, stiffness deficiency of optical elements.

[0018] Moreover, luminance nonuniformity cased by: sag-
ging, nonuniformity and wrinkling of the packaging compo-
nent can be suppressed and the degradation of image quality
can be suppressed.

[0019] Additional features and advantages are described
herein, and will be apparent from the following Detailed
Description and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0020] FIG.1isa schematic diagram showing one example
of a structure of a liquid crystal display according to a First
embodiment.

[0021] FIG.2A is a schematic plan view showing the direc-
tion of an orientation axis of a packaging member in a first
region and FIG. 2B is a schematic plan view showing the
direction of an orientation axis of a packaging member in a
second region;

[0022] FIG. 3 is a schematic cross-sectional view showing
one example of a structure of an optical element package
according to a first embodiment;

[0023] FIG. 4 is a schematic cross-sectional view of a first
example of a joint of a packaging component;

[0024] FIG. §is a schematic cross-sectional view of a sec-
ond example of a joint of a packaging component;

[0025] FIG. 6A is a plan view showing an example of a
structure of an optical element package according to a second
embodiment and FIG. 6B is a perspective view, showing the
example of the structure of the optical element package
according to the second embodiment;

[0026] FIG. 7is a schematic cross-sectional view showing
one example of a structure of a backlight according to a third
embodiment.

[0027] FIG. 81s a schematic cross-sectional view showing
another example of a structure of a backlight according to a
fourth embodiment;

[0028] FIG.9is aperspective view showing a first example
of a structure of an optical element package according to a
fifth embodiment;

[0029] FIG. 10 is a perspective view showing a second
example of a structure of an optical element package accord-
ing to the fifth embodiment;

[0030] FIG. 11 is a perspective view showing a third
example of a structure of an optical element package accord-
ing to the fifth embodiment;

[0031] FIGS. 12A and 12B are step diagrams illustrating a
method for making the optical element package according to
the fifth embodiment and
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[0032] FIG. 13 is a schematic diagram showing a structure
of a liquid crystal display of a related art.

DETAILED DESCRIPTION

[0033] Embodiments of the present application will now be
described with reference to the drawings. In all drawings of
the embodiments described below, the same or corresponding
components are represented by the same reference symbols.

1. First Embodiment
1.1 Structure of Liquid Crystal Display

[0034] FIG. 1 shows one example of a structure of a liquid
crystal displays according to a first embodiment. As shown in
FIG. 1, this liquid crystal display includes a backlight 3 that
emits light and a liquid crystal panel 4 that displays an image
on the basis of light emitted from the backlight 3. The back-
light 3 includes a lighting device 1 that emits light and an
optical element package 2 that improves the characteristics of
light emitted from the lighting device 1 and emits light toward
the liquid crystal panel 4. In the description below, in all
optical components such as the optical element package 2, a
surface which light from the lighting device 1 enters is
referred to as “incoming surface”, a surface from which light
that has entered the incoming surface is emitted is referred to
as “outgoing surface”, and a surface positioned between the
incoming surface and the outgoing surface is referred to as
“end surface”. The incoming surface and the outgoing surface
are sometimes collectively referred to as “main surfaces”.
[0035] Thelighting device 11is, for example, a direct-under-
type lighting device and includes at least one light source 11
that emits light and a reflector plate 12 that reflects light
emitted from the light source 11 and directs the light toward
the liquid crystal panel 4. Examples of the light source 11
include cold cathode fluorescent lamps (CCFLs), hot cathode
fluorescent lamps (HCFLs), organic electro luminescence
(OEL), inorganic electro luminescence (IEL), and light-emit-
ting diodes (LEDs). The reflector plate 12 is provided to cover
the under side and lateral sides of at least one light source 11
so that the light emitted from the at least one light source 11
toward the under side and lateral sides of the light source 11
is reflected by the reflector plate 12 and directed toward the
liquid crystal panel 4.

[0036] The optical element package 2, for example,
includes at least one optical element 24 that conducts pro-
cessing, such as condensing and diffusing, of light emitted
from the lighting device 1 so as to change the characteristics
of the light; a supporting member 23 that supports the at least
one optical element 24; and a packaging component 22 that
packages and integrates the at least one optical element 24
and the supporting member 23. At least one of the incoming
surface and the outgoing surface side of the supporting mem-
ber 23 is provided with the optical element 24. In the descrip-
tion below, a stack of the supporting member 23 and the at
least one optical element 24 is referred to as an “optical
element composite 21”.

[0037] The number and type or the optical element 24 are
not particularly limited and may be adequately selected
according to the characteristics of the liquid crystal displays
desired. For example, at least one functional layer may be
provided as the at least one optical element 24. Alternatively,
the optical element composite 21 ma) be without the support-
ing member 23 and thus mats be constituted by the optical
elements 24 and the packaging component 22 only. Examples
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of the optical element 24 include a light-diffusing element a
light-condensing, element a reflective polarizer, a polarizer,
and a light-splitting element. The optical element 24 may be
film-, sheet-, or plate-shaped. The thickness of the optical
element 24 is preferably 5 to 3000 pm and more preferably 25
to 1000 um. Compared to the cases where only the optical
elements 24 are stacked, the thickness of the optical element
24 can be reduced by about 20 to 50 percent by packaging
together with the supporting member 23.

[0038] The supporting member 23 is, for example, a trans-
parent plate that transmits light emitted from the lighting
device 1 or an optical plate that conducts processing, such as
condensing or diffusing, of light emitted from the lighting
device 1 so as to change the characteristics of the light.
Examples of the optical plate include a diffuser plate, a phase
plate, and a prism plate. The thickness of the supporting
member 23 is, for example, 1000 to 50000 um. The support-
ing member 23 is, for example, composed of a polymer mate-
rial and preferably has a transmittance of 30% or more. The
order of stacking the optical elements 24 and the supporting
member 23 are selected according to the functions of the
optical elements 24 and the supporting member 23, for
example. In the case where the supporting member 23 is a
diffuser plate, the supporting, member 23 is provided at the
side which light from the lighting device 1 enters. In the case
where the supporting member 23 is a reflective polarizer
plate, the supporting member 23 is provided at the side from
which light is emitted toward the liquid crystal panel 4. The
shapes or the incoming surfaces and the outgoing surfaces of
the optical element 24 and the supporting member 23 are
selected according to the shape of the liquid crystal panel 4.
For example, the surfaces may be rectangular with vertical
sides having a different length from horizontal sides (aspect
ratio is not equal to 1). The supporting member 23 preferably
has adequate stiffness. A material having a modulus of elas-
ticity of about 1.5 GPa or higher at room temperature is
suitable as the material for the supporting member 23.
Examples of such a material include polycarbonates, polym-
ethyl methacrylates, polystyrenes cycloolefin resins (e.g.
Zeonor (trade name)), and glass.

[0039] The main surfaces of the optical element 24 and the
supporting member 23 are preferably processed to impart
features or preferably contain fine particles to reduce scratch-
ing and friction. If necessary one or more additives such as a
photostabilizer, a UV absorber, an anti-static agent, a flame
retarder, an antioxidant, or the like mats be added to the
optical element 24 and the supporting member 23 so that the
optical element 24 and the supporting member 23 have UV-
absorbing functions infrared-absorbing function, and/or anti-
static function. The optical element 24 and the supporting
member 23 may be subjected to a surface treatment such as an
anti-reflection treatment (AR treatment) or an anti-glare treat-
ment (AG treatment) so as to reduce the diffusion of the
reflected light or reduce the reflected light itself. The surfaces
of the optical element 24 and the supporting member 23 may
be imparted with UV- or infrared-reflecting function.

[0040] The packaging component 22 is, for example, a
single layer film or sheet or a multilayer film or sheet having
transparency. The packaging component 22 has, for example,
a shape of a bag and all surfaces of the optical element
composite 21 are covered with the packaging component 22.
Alternatively, the packaging component 22 may be consti-
tuted by films laminated with the optical element composite
21 therebetween and bonded with each other at edges so that
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two, three, or four sides of the packaging, component 22 are
closed. Specific examples of the packaging component 22
with two sides closed include a packaging component con-
stituted by a strip-shaped film or sheet with ends in the lon-
gitudinal direction joined to each other and a packaging com-
ponent constituted by two superimposed rectangular films or
sheets joined at opposing two sides. Specific examples of the
packaging component 22 with three sides closed include a
packaging component constituted by a strip-shaped film or
sheet folded such that two end portions in the longitudinal
direction meet each other and then closed at two sides, and a
packaging component constituted by two superimposed rect-
angular films or sheets with three sides joined. Specific
examples of the packaging component 22 with four sides
closed include a packaging component constituted by a strip-
shaped film or sheet folded such that two end portions in the
longitudinal direction meet each other and then closed at
three sides, and a packaging member constituted by two
superimposed rectangular films or sheets with four sides
joined. In the description below, of the surfaces of the pack-
aging component 22, a surface at the optical element com-
posite 21 side is referred to as an “inner surface” and a surface
opposite to the inner surface is referred to as an “outer sur-
face”. In the packaging component 22, a region at the incom-
ing surface side at which light from the lighting device 1
enters is referred to as a “first region R1”, and a region at the
outgoing surface side at which light emitted from the lighting
device 1 is emitted toward the liquid crystal panel 4 is referred
to as a “second region R2”.

[0041] The thickness of the packaging component 22 is, for
example, 5 to 5000 pm. The thickness is preferably 10 to 500
um and more preferably 15 to 300 pum. If the packaging
component 22 is thick, then a decrease in luminance and
nonuniform shrinkage of the heat sealing portion (sealing
portion) of the packaging component 22 occur, for example.
Moreover, adhesion of the packaging component 22 to the
optical element composite 21 may become insufficient, and
wrinkling may occur. Thus, when the packaging component
22 is mounted on an actual display, distortion may occur and
image quality may be degraded. The thickness of the pack-
aging component 22 may be different between the incoming
surface side and the outgoing surface side. The packaging
component 22 may incorporate aggregates to improve the
stiffness.

[0042] In the case whete the packaging component 22 has
optical anisotropy, the optical anisotropy is preferably small.
In particular, the retardation is preferably 50 nm or less and
more preferably 20 nm or less. A uniaxially or biaxially
stretched sheet or film is preferably used as the packaging
component 22. In the case Nowhere such a sheet or film is
used, the packaging component 22 can be shrunk in the
stretching direction by applying heat, thus, the adhesion
between the packaging component 22 and the optical element
composite 21 can be increased.

[0043] Thepackaging component 22 preferably has shrink-
ability. This is because thermal shrinkability can be exhibited
by re-applying heat to the thermally stretched packaging
component 22. It is also possible to stretch end surfaces of the
packaging component 22, inserting the supporting member
23 and the optical element 24 into the packaging component
22; and heat-sealing the end portions so that the packaging
and shrinkage can be achieved by elasticity.

[0044] FIG. 2A shows the direction of an orientation axis of
the packaging component 22 in the first region R1. FIG. 2B
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shows the direction of an orientation axis of the packaging
component 22 in the second region R2. In the packaging
component 22, the first region R1 and the second region R2
respectively have orientation axes 11 and 12. The orientation
axis 11 of the first region R1 and a side surface a of the
supporting member 23 define an angle 61. The orientation
axis 12 of the second region R2 and the side surface a of the
supporting member 23 define an angle 62. The angles 61 and
02 are each preferably 8° or less and more preferably 3.5° or
less. In the case where the angles are over this numerical
range, since the shrinkability of the packaging component 22
is not uniform, the packaging component 22 does not shrink
sufficiently, causing sagging and wrinkling. As a result, lumi-
nance nonuniformity occurs in a surface light source, and the
image quality of the liquid crystal display is degraded
thereby.

[0045] The orientation axis 11 of the first region R1 of the
packaging component 22 and the orientation axis 12 of the
second region R2 of the packaging component 22 define an
angle 03. The angle 83 is preferably 16° or less and more
preferably 7° or less. In the case where the angle is over this
numerical range, since the shrinkability of the packaging
component 22 is not uniform, the packaging component 22
does not shrink sufficiently, causing sagging and wrinkling.
As aresult, luminance nonuniformity occurs in a surface light
source, and the image quality of the liquid crystal display is
degraded thereby.

[0046] In the case where the packaging component 22 is
composed of a transparent resin material, the orientation axes
can be measured by a retardation method of measuring the
slope observed when polarized waves are applied to a speci-
men cut out from the packaging component 22, or with a
transmission microwave molecular orientation analyzer or
the like, for example.

[0047] Theangledefined by the long side of the film and the
orientation axis may be changed by cutting out a film while
rotating the long side direction of the original film by a
desired angle, wrapping the supporting member and optical
element with the cut-out film, and heat-sealing and heat-
shrinking the end portions of the film. Alternatively, since the
orientation axis direction of a central portion of an original
film of the shrinkable film is different from that or an end
portion, the angle can be changed by changing the position at
which the shrinkable film is taken. For example, in a shrink-
able film taken from the center portion deviation can be
reduced by arranging the orientation axis to be parallel to the
axis of the shrinkable film, and thus the orientation axis and
the axis of the shrinkable film are easily aligned. In contrast,
in a shrinkable film taken from an end portion of the original
film of the shrinkable film, the deviation between the film
longitudinal direction and the orientation axis is large. Thus,
if the components to be packaged by the film are arranged to
be parallel to the longitudinal direction of the film, the devia-
tion between the orientation axis and the components
becomes large. This can be overcome by aligning the direc-
tion of the components to be packaged with the direction of
the orientation axis and heat-sealing and heat-shrinking end
portions.

[0048] Provided that the length of one side of the packaging
component 22 is represented by L and the residual shrinkage
deviation of the side intersecting the side having the length L
is represented by Am, tan 6=Am/L. satisfies the following
relationship:

-0.005=tan 0=Am/L=0.003
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[0049] When this numerical range is satisfied, sagging and
wrinkling of the packaging component 22 can be suppressed.

[0050] Thematerial ofthe packaging component 22 is pref-
erably a heat shrinkable poly mer material and more prefer-
ably a polymer material that shrinks by heating) at normal
temperature up to 85° C. since the temperature inside the
liquid crystal display reaches about 70° C. at maximum. The
material is not particularly limited as long as the relationship
described above is satisfied. Examples of such a material
include one or a mixture of polystyrene (PS) a copolymer of
polystyrene and butadiene, polypropylene (PP), polyethylene
(PE), unoriented polyethylene terephthalate (PET), polycar-
bonate (PC), a polyester resin such as polyethylene naphtha-
late (PEN), a vinyl-bonding compound such as polyvinyl
alcohol (PVA), a cycloolefin resin, a urethane resin, a vinyl
chloride resin, a natural rubber resin, and a synthetic rubber
resin.

[0051] The thermal shrinkage ratio of the packaging com-
ponent 22 is preferably selected by taking into account the
size of the supporting member 23 and the optical element 24
to be packaged, the material, and the operation environment
of the optical element composite 21. In particular, the shrink-
age ratio at 85° C. is preferably within the range of 0.2% to
100%, more preferably within the range of 0.5% to 20% and
yet more preferably within the range of 0.5% to 10%. At a
shrinkage ratio less than 0.2%, the adhesion between the
packaging component 22 and the optical element 24 may be
degraded. At a shrinkage ratio exceeding 100%, the heat
shrinkability may become nonuniform in-plane, and the opti-
cal element may shrunk. The deflection temperature under
load of the packaging component 22 is preferably 85° C. or
more. This is because degradation of the optical characteris-
tics of the optical element package 2 caused by, heat gener-
ated from the light sources 11 can be suppressed. The drying
loss of the material of the packaging component 22 is prefer-
ably 2% or less. The refractive index of the material of the
packaging component 22 (refractive index of the packaging
component 22) is preferably 1.6 or less and more preferably
1.55 or less. However in the case where an optical functional
layer is formed on the packaging component 22 by feature
impartation or feature transfer impartation, the refractive
index is preferably higher to enhance the effect of the optical
functional layer. For example, the refractive index is prefer-
ably 1.5 or more, more preferably 1.57 or more, and most
preferably 1.6 or more, and is preferably adjusted to a desir-
able refractive index range by, the functional layer. This is
because a higher refractive index enhances optical effects,
such as a condensing effect, a diffusing effect, or the like.

[0052] The packaging component 22 preferably contains at
least one type of filler. This is because incorporation of a filler
prevents optical element packages from adhering to each
other when the optical element packages are superimposed.
Moreover, incorporation of the filler also prevents the pack-
aging component 22 and the components inside the packag-
ing component 22 from adhering to one another due to exces-
sively close contact. The filler may be at least one filler
selected from organic fillers and inorganic fillers. For
example, the material of the organic filler may be at least one
selected from the group consisting of acrylic resins, styrene
resins, fluorine, and voids. For example, the material of the
inorganic filler may be at least one selected from the group
consisting of silica, alumina, talc, titanium oxide, and barium
sulfate. The filler may be needle-like, spherical, ellipsoidal,
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plate-like, or scale-like in shape, for example. At least one
type of diameter is selected as the diameter of the filler.
[0053] Instead of'using a filler, features ma be formed in the
surface of the packaging component 22. Examples of meth-
ods for forming features in the surface include a method of
transferring desired diffusing features onto a surface of a
shrinkable film or sheet for forming the packaging compo-
nent 22 during preparation of the film or sheet, and a method
of transferring desired diffusing features under heat and/or
pressure onto a surface of a shrinkable film or sheet already
prepared.

[0054] Ifnecessary, one or more additives such as a photo-
stabilizer, a UV absorber, an anti-static agent, a flame
retarder, and/or an antioxidant may be added to the packaging
component 22 so that the packaging) component 22 has a
UV-absorbing function, an infrared-absorbing function, and/
or an anti-static function. The packaging component 22 may
be subjected to a surface treatment such as an anti-reflection
treatment (AR treatment) or an anti-glare treatment (AG
treatment) so as to reduce the diffusion of the reflected light or
reduce the reflected light itself, for example. Furthermore, a
function of transmitting light in a specific wavelength region,
such as UV-A light (about 315 to 400 nm), may be imparted.
[0055] The liquid crystal panel 4 displays information by
space-time modulation of light supplied from the light
sources 11. Examples of the liquid crystal panel 4 include
panels of various display modes such as twisted nematic (TN)
mode, super twisted nematic (STN) mode, vertically aligned
(VA) mode, in-plane switching (IPS) mode, optically com-
pensated birefringence (OCB) mode, ferroelectric liquid
crystal (FLC) mode, polymer dispersed liquid crystal
(PDLC) mode, and phase change guest host (PCGH) mode.
[0056] An example of the structure of the optical element
package 2 will now be described in detail with reference to
FIGS. 3 t0 5.

[0057] FIG. 3 shows one example of a structure of an opti-
cal element package according to the first embodiment. As
shown in FIG. 3, the optical element package 2 includes, for
example, a diffuser plate 234, which is a supporting member;
a diffuser film 244, a lens film 245, a reflective polarizer 24c¢,
and a light control film 244 which are optical elements; and
the packaging component 22 that packages and integrates
these components. In this example, the diffuser plate 23a, the
diffuser film 24a, the lens film 245, the reflective polarizer
24c¢, and the light control film 24d constitute the optical
element composite 21. The main surfaces of the optical ele-
ment composite 21 have, for example, rectangular shapes
with an aspect ratio not equal to 1. The packaging component
22 has a shape of abag, and all surfaces of the optical element
composite 21 are covered with the packaging component 22.
The packaging, component 22 is joined at an end surface of
the optical element composite 21, for example.

[0058] The diffuser plate 234 is provided above the at least
one light source 11 and diffuses light emitted from the light
source 11 and light reflected by the reflector plate 12 to render
the luminance uniform. The diffuser plate 23a may be a plate
having asperities for diffusing light, a plate containing fine
particles having a refractive index different from that of the
main constituent material of the diffuser plate 234, or a plate
containing hollow fine particles, or may be a plate having or
containing at least two selected from the asperities, the fine
particles, and the hollow fine particles. The fine particles may
be at least one filler selected from organic fillers and inorganic
fillers. The asperities, fine particles, and hollow fine particles
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described above are provided in the outgoing surface of the
diffuser film 24a, for example. The light transmittance of the
diffuser plate 23a is, for example, 30% or more.

[0059] The diffuser film 24a is disposed on the diffuser
plate 23a to further diffuse the light diffused by the diffuser
plate 234. The diffuser film 24a may be a film having surface
asperities for diffusing light a film containing fine particles
having a refractive index different from that of the main
constituent material of the diffuser film 24a, or a film con-
taining hollow fine particles, or may be a film having or
containing at least two selected from the surface asperities,
the fine particles, and the hollow fine particles. The fine par-
ticles may be at least one filler selected from organic fillers
and inorganic fillers. The asperities, fine particles, and hollow
fine particles described above are provided in the outgoing
surface of the diffuser film 24a, for example.

[0060] The lens film 245 is provided on the diffuser film
24a to improve the directivity of the light or the like. Fine
prism lens columns, for example, are provided on the outgo-
ing surface of the lens Film 24b. The cross-sectional shape of
each prism lens in the column direction is preferably substan-
tially triangular with rounded apexes, for example. In this
manner, the cutoff can be improved and wider viewing angle
can be achieved.

[0061] The diffuser film 244 and the lens film 245 are each
composed of a polymer material, for example, and has a
refractive index of 1.5 to 1.6, for example. The material of the
optical element 24 or the optical functional layer provided to
the optical element 24 is preferably a thermoplastic resin, an
ionizing radiation curable resin that cures by irradiation of
light or an electron beam, a thermosetting resin that cures by
heat or a UV-curable resin that cures by ultraviolet, for
example.

[0062] The reflective polarizer 24c¢ is provided on the lens
film 244 so that, of two polarized components of light having
directivity increased by the lens film 245, the polarized com-
ponents being orthogonal to each other, only one component
is allowed to pass while the other is reflected. The reflective
polarizer 24c 1s, for example, a composite such as an organic
multilayer film, an inorganic multilayer film, or a liquid crys-
tal multilayer film. Alternatively, the reflective polarizer 24¢
may include a component having a different refractive index.
Alternatively, the reflective polarizer 24¢ may be provided
with a diffusing layer and/or lens.

[0063] The light control film 24d has an incoming surface
and in outgoing surface, at least one of which is provided with
an optical functional later having asperities. The light control
film 244 is provided to control the light source uniformity of
the CCFL or LED. For example, the pattern of the asperities
may be constituted by a series of single shapes, such as
prismatic arc-like, hyperbolic, parabolic, or triangular shapes
or a series of a combination of these shapes. If necessary, the
light control film 244 may have a flat surface or may be a film
similar to the diffuser film 24a.

[0064] Referring now to FIGS. 4 and 5, an example of a
joint of the packaging component 22 is described.

[0065] FIG. 4 shows a first example of a joint of a packag-
ing component. In this first example, as shown in FIG. 42 the
joint is positioned at a side surface of the optical element
composite 21. At this joint, end portions of the packaging
component 22 are joined with each other by, bringing the
inner surface side to contact the outer surface side. In other
words, the end portions of the packaging component 22 lie
along the side surface of the optical element composite 21.
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[0066] FIG. 5 shows a second example of a joint of a pack-
aging component. In this second example, as shownin FIG. 5,
the joint is also positioned at a side surface of the optical
element composite 21. At this joint, end portions of the pack-
aging component 22 are joined with each other by bringing
the inner surface sides to contact with each other. In other
words, the end portions of the packaging component 22
extend vertically with respect to the side surface of the optical
element composite 21.

1-2. Method for Making Optical Element Package

[0067] An example of a method for making the optical
element package 2 having the above-described structure will
now be described. First, the diffuser plate 23a, the diffuser
film 24aq, the lens film 245, and the reflective polarizer 24¢ are
sequentially stacked on the light control film 244 in that order
to prepare the optical element composite 21. Next, an original
film of a heat shrinkable film is prepared and two rectangular
films are cut out from this original film. At this stage, it is
preferable to arrange the long side of each rectangular film
and the orientation axis so that the form an angle of 8° or less.
[0068] Next, the two films are superimposed, and two or
three sides thereof are, for example, heat-sealed to obtain a
bag-shaped packaging component 22. Alternatively, the opti-
cal element composite 21 may be interposed between the two
films and then at least two sides of end portions of the two
films may be, for example, heat-sealed to obtain a bag-shaped
packaging component 22. At this stage, it is preferable to
control the angle defined by the orientation axes of the two
films to be 16° or less. Next, the optical element composite 21
is inserted through an open end, and the open end is heat-
sealed to seal the packaging component 22 to obtain the
optical element package 2. Alternatively, the optical element
composite 21 may be placed between two films or between
two surfaces of a folded film, and then two, three, or four sides
of the films or film may be heat-sealed to seal the packaging
component 22 and to thereby prepare the optical element
package 2. The optical element package 2 is then transferred
into an oven or the like to shrink the packaging component 22
in a high temperature atmosphere.

[0069] As a result, a target optical element package is
obtained.
[0070] According to the first embodiment; the optical ele-

ments 24 and the supporting, member 23 are packaged with
the packaging component 22. Thus, the stiffness deficiency of
the optical element can be overcome while suppressing an
increase in thickness of the optical element.

2. Second Embodiment

[0071] FIG. 6 shows one example of a structure of an opti-
cal element package according to the second embodiment. In
the second embodiment, the packaging component 22 of the
first embodiment is provided with one or more openings 22¢.
One or more openings 22¢ are respectively provided at one or
more positions corresponding to corners 21a of the optical
element composite 21, for example.

[0072] According to the second embodiment, since one or
more openings 22¢ are provided in the packaging, component
22, air inside the packaging component 22 can be evacuated
through the openings 22¢ during shrinking operation of the
packaging component 22 in making the optical element pack-
age 2. Accordingly, the packaging component 22 can be pre-
vented from swelling or the like. If the packaging component
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22 is mounted in an actual display and swelling occurs, dis-
tortion may occur and image quality may be degraded. The
openings 22¢ can also suppress breaking of the packaging
component 22. The openings 22¢ serve not only as outlets for
air during heat shrinking but also as outlets for air at the time
of swelling caused by heat and air generated from the optical
element composite 21 when mounted in an actual liquid crys-
tal display.

3. Third Embodiment

[0073] FIG. 7 shows one example of a structure of a back-
light according to a third embodiment. In the third embodi-
ment, the reflective polarizer 24¢ disposed directly, below the
second region R2 of the packaging component 22 in the first
embodiment is replaced with a lens film 245 such as a prism
sheet.

[0074] The lens film 245 is a type of an optical element
including a transparent substrate having a patterned surface.
The pattern to be formed in the surface is preferably a trian-
gular pattern. The prism pattern formed on the film reflects
and deflects the light emitted from the light sources 11 and
thereby condenses the light. The lens film 245 used in the
third embodiment is not particularly limited. For example, a
BEF-series film produced by Sumitomo 3M can be used.
[0075] Inorderto suppress glaring of the lens film 2464, it is
preferable to impart some degree of diffusibility to the second
region R2 of the packaging component 22.

[0076] As shown in FIG. 7, the optical element package 2
and the reflective polarizer 24c, i.e., an optical element, are
disposed in that order in the direction from the lighting device
1 to the liquid crystal panel 4. In the optical element package
2, the diffuser plate 23a, the diffuser film 24a, and the lens
film 245 are packaged in the packaging component 22 and
integrated.

4. Fourth Embodiment

[0077] According to a fourth embodiment, the packaging
component 22 in the first embodiment is rendered a function
of an optical element. In the packaging component 22, an
optical functional layer is provided to at least one of the first
region R1 and the second region R2. For example, the optical
functional layeris provided on at least one of the inner surface
and the outer surface of the packaging component 22. The
optical functional layer conducts a desired processing on light
coming in from the lighting device 1 so as to modify light to
have desired characteristics. Examples of the optical func-
tional layer include a diffusion functional layer having a
function of diffusing the incoming light, a condensing func-
tional layer having a function of condensing light, and a light
source splitting functional layer having a function of the light
control film 24d described above. In particular, the optical
functional layer is provided with a structure such as a cylin-
drical lens, a prism lens, or a fry eye lens, for example. The
structure such as a cylindrical lens or prism lens may be
wobbled. A ultraviolet (UV)-cut functional layer that cuts
ultraviolet, an infrared (IR)-cut functional layer that cuts
infrared, or the like may be provided as the optical functional
layer, for example.

[0078] Examples of the methods for making the optical
functional layer of the packaging component 22 include a
method of forming a diffusive functional layer by applying a
resin material on the packaging component 22 and during the
applied resin material; a method of making a single-layer or
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multilayer film or sheet. Which forms the packaging compo-
nent 22, by extrusion molding or coextrusion molding of a
resin material while adding diffusive particles to or forming
avoids in the resin material; a method for forming a diffusive
functional layer, a condensing function layer such as a lens, or
a light source-splitting function layer having a particular
shape by transfer-forming a particular pattern in a resin mate-
rial such as a UV-curable resin; a method in which a particular
pattern is transferred onto a shrinkable film in the course of
formation of the shrinkable film by taking into account the
shrinkage ratio in advance and shrinkability is imparted by
stretching; a method of forming a functional layer wider heat
and/or pressure after formation of a shrinkable film; and a
method of forming small holes in a film either mechanically
or by annealing such as by using a laser.

[0079] FIG. 8 shows one example of a structure of a back-
light according to a fourth embodiment. As shown in FIG. 8,
the diffuser plate 23a, the diffuser film 24a, the lens film 245,
and the reflective polarizer 24¢ are disposed in that order in
the direction from the lighting device 1 to the liquid crystal
panel 4. The diffuser plate 23« is packaged in the packaging
component 22, and the incoming side inner surface of the
packaging component 22 is provided with a structure 26 that
has a nonuniformity eliminating function.

[0080] According to the fourth embodiment, at least one of
the inner surface and the outer surface of the packaging com-
ponent 22 is provided with the structure and the optical func-
tional layer. Thus, the number of optical elements to be pack-
aged by the packaging component 22 can be reduced. As a
result, the optical element package 2 and the liquid crystal
display can achieve further thickness reduction.

5. Fifth Embodiment

[0081] The packaging component 22 is strip-shaped, for
example, and the end portions in the longitudinal direction are
joined with each other preferably at a side surface of the
optical element composite 21. Alternatively, the packaging
component 22 may be cylindrical in shape and thus joint-free.
A structure of the optical element package 2 in which the
main surfaces of the optical element composite 21 are have a
rectangle shape with an asperity not equal to 1 will now be
described.

[0082] FIG. 9 shows a first example of a structure of an
optical element package according to a fifth embodiment. As
shown in FIG. 9, the incoming surface, the outgoing surface,
and the two side surfaces at the long sides of the optical
element composite 21 are wrapped with a strip-shaped pack-
aging component 22, and the two side surfaces of the optical
element composite 21 at the short sides are exposed. The end
portions of the strip-shaped packaging component 22 in the
longitudinal direction are joined with each other at a side
surface of the optical element composite 21 at the long side,
for example.

[0083] FIG. 10 shows a second example of a structure of an
optical element package according to the fifth embodiment.
As shown in FIG. 10, the incoming surface, the outgoing
surface, and the two side surfaces at the short sides of the
optical element composite 21 are wrapped with the strip-
shaped packaging component 22, and the two side surfaces of
the optical element composite 21 at the long sides are
exposed. The end portions of the strip-shaped packaging
component 22 in the longitudinal direction are joined with
each other at a side surface of the optical element composite
21 at the short side.
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[0084] FIG. 11 shows a third example of a structure of an
optical element package according to the fifth embodiment.
As shown in FIG. 11, the central portion and its nearby
portions of the optical element composite 21 are covered with
the strip-shaped packaging, component 22 and the two end
portions of the optical element composite 21 at the short sides
are exposed. The end portions of the strip-shaped packaging
component 22 in the longitudinal direction are joined with
each other at a side surface of the optical element composite
21 at the long side, for example.

[0085] An example of a method for making the optical
element package 2 having the above-described structure will
now be described. First, as shown in FIG. 12A, a stack includ-
ing one or more optical elements 24 and the supporting mem-
ber 23 are placed on a strip-shaped packaging component 22,
for example. Next, as shown by arrows a in FIG. 12A, two end
portions of the strip-shaped packaging component 22 in the
longitudinal direction are uplifted to wrap the stack of the one
or more optical elements 24 and the supporting member 23
with the packaging) component 22. Next, as shown in FIG.
12B, end portions of the packaging component 22 in the
longitudinal direction are joined with each other at a joint 22a
at a side surface of the stack, for example. Examples of the
method for joining include bonding with an adhesive or by
welding. Examples of the method for bonding with an adhe-
sive include a method that uses a hot-melt adhesive, a thet-
mosetting adhesive, a pressure-sensitive adhesive, an energy
radiation-curable adhesive, a hydration-type adhesive, or a
hygroscopic/rewettable adhesive. Examples of the bonding
methods by welding include heat sealing, ultrasonic welding,
and laser welding. Subsequently if necessary, the packaging
component 22 may be heated so that the packaging compo-
nent 22 is heat-shrunk.

[0086] Alternatively, for example, the optical element
package 2 may be made by inserting the stack of the one or
more optical elements 24 and the supporting member 23 into
a cylindrical packaging component 22 and heat-shrinking the
packaging component 22 by applying heat as necessary. As a
result, the target optical element package 2 is obtained.

EXAMPLES

[0087] The embodiments will now be specifically
described by way of non-limiting examples below.

[0088] Samples 1 to 8

[0089] First, following optical elements and a supporting
member were prepared. The optical elements and the support-
ing members were designed for a 32-inch television set and
were each 410 mmx710 mm in size.

[0090] Reflector polarizer (DBEFD, produced by 3M
(thickness: 400 pm))

[0091] Lens sheet (Lens, polycarbonate melt-extruded
product having a hyperboloidal surface, pitch: 200 pum, pro-
duced by Sony Corporation (thickness: 500 pm))

[0092] Diffuser sheet (BS-912 produced by Keiwa Inc.
(thickness: 205 pm))

[0093] Diffuser plate (polycarbonate produced b: Teijin
Chemicals Ltd. (thickness: 1500 pum)

[0094] Light control film (nonuniformity eliminating film
(LCF), poly carbonate melt-extruded product having a hyper-
boloidal surface, pitch: 200 um, thickness 200 jum)

[0095] Next, the diffuser plate, the diffuser sheet, the lens
sheet, and the reflector polarizer were sequentially stacked in
that order on the light control film to prepare an optical
element composite. Next, an original film of a multilayer film
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including a polypropylene film and a polyethylene film was
prepared and two rectangular films were cut out from this
original film. During this process, the long side and the ori-
entation axis of each rectangular film were arranged to form
an angle of 1° to 10° as shown in Table 1 below. The angle
between the long side and the orientation axis of the film was
changed from one sample to another b cutting Out film
samples while rotating the film so that the long side direction
was rotated by a desired angle.

[0096] Next, as shown in Table 1, the two films were super-
imposed, and three sides were heat-sealed while leaving one
long side open. As a result, a bag-shaped packaging compo-
nent was obtained. Next the optical element composite was
inserted into the packaging component from the open long
side. The open long side vas then heal-sealed to seal the
packaging component. As a result, an optical element pack-
age was obtained. It should be noted that a shrinkage allow-
ance of 40 mm was saved at the long sides and a shrinkage
allowance of 23 mm was saved at the short sides of the
packaging component. Here, “shrinkage allowance” refers to
the difference in size between the supporting member and the
packaging component and is a figure that does not include
welding portions. Next, openings were formed at positions
corresponding to the corners of the packaging component.
The optical element package as transferred into an oven to
shrink the packaging component at a temperature of 105° C.
As a result the optical element composite and the packaging
component were closely adhered to each other, and the cor-
ners of the optical element composite were exposed in the
openings formed in the corner portions of the packaging
component.

[0097] As a result, a target optical element package as
obtained.

[0098] Measurement of Orientation Axis

[0099] The orientation axes of the packaging components
of Samples 1 to 8 obtained as above were measured as fol-
lows. First, a 100 mmx100 mm square specimen was cut out
from the packaging component in parallel to the supporting
member of the optical element package. The specimen was
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Electronics Co. Ltd., to measure the angle between the ori-
entation axis and an edge of the specimen. The results are
shown in Table 2.

[0100] Evaluation of Warpage

[0101] The optical element package vas placed on a platen,
and the warpage vas measured with a metal ruler. The results
are shown in Table 1.

[0102] Evaluation of Appearance

[0103] The appearance of the optical element package vas
visually observed and evaluated according to a three-rank
standard below. The results are shown in Table 2.

[0104] 1: Deflection and wrinkling were observed.

[0105] 2: Slight deflection and wrinkling were observed.
[0106] 3: No deflection or wrinkling was observed.

[0107] Mounting Test Evaluation

[0108] A 32-inch liquid crystal television (LCDTV-J3000

produced by Son) Corporation) was prepared as a mount
testing machine. The optical elements in the backlight unit of
this liquid crystal television, namely, a diffuser plate, a dif-
fuser sheeta prism sheet, and areflective polarizer sheet, were
removed, and the optical element packages of Examples 1 to
6 and Comparative Examples 1 and 2 ere mounted. The
appearance of the panel displays vas evaluated by the follow-
ing standard. The results are shown in Table 1.

[0109] 5:No luminance nonuniformity was observed from
directly front or at an angle of 60°.

[0110] 4:No luminance nonuniformity, was observed from
directly front but slight nonuniformity was observed at an
angle of 60°.

[0111] 3: Very slight luminance nonuniformity was
observed from directly front and moderate nonuniformity
was observed at an angle of 60°.

[0112] 2: Moderate nonuniformity was observed from
directly front and nonuniformity was clearly observed at an
angle of 60°.

[0113] 1: Luminance nonuniformity was observed from
directly front and at an angle of 60°.

analyzed with a retardation analyzer produced by Otsuka [0114] Note that level 3 or above is a practical level.
TABLE 1
Deviation
between
packaging Deviation
component between
Packaging  crystal axis crystal
component and the axes of Warpage Appearance
shrinkage content of opposing of as mounted
ratio the regions of optical Optical in actual
105°C. packaging  packaging  element element liquid
MD TD  component component package package crystal
Material %) (%) (deg) (deg) (mm) appearance display
Sample 1  Polyolefin 11 13 1 2 0.5 3 5
(PP/PE)
Sample 2 Polyolefin 8 12 35 7 1 3 5
(PP/PE)
Sample 3 Polyolefin 9 10 8 16 2 2 4
(PP/PE)
Sample 4  Polyolefin 12 14 10 20 4 1 2
(PP/PE)
Sample 5 Polyolefin 11 13 1 0 0.5 3 5
(PP/PE)
Sample 6  Polyolefin 8 12 3.5 0 1 3 5

(PP/PE)
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TABLE 1-continued
Deviation
between
packaging Deviation
component between
Packaging  crystal axis crystal
component and the axes of Warpage Appearance
shrinkage content of opposing of as mounted
ratio the regions of optical Optical in actual
105° C. packaging  packaging  element element liquid
MD TD component component — package package crystal
Material (%) (%) (deg) (deg) (mm) appearance display
Sample 7 Polyolefin 9 10 8 0 1 2 4
(PP/PE)
Sample 8 Polyolefin 12 14 10 0 2 1 2
(PP/PE)
[0115] Table 1 shows the following. [0125] Light control film (nonuniformity eliminating film

[0116] The warpage of the optical element package can be
adjusted to 1 mm or less, the appearance of the optical ele-
ment package can be rated “3”, and the appearance of a liquid
crystal display onto which the optical element package is
mounted can be rated “5” by adjusting the angle between the
orientation axis of the main surface of the packaging compo-
nent and the side surface of the optical element composite to
3.5° orless and by adjusting the angle between the orientation
axes of the two main surfaces of the packaging component to
7° or less.

[0117] The warpage of the optical element package can be
adjusted to 2 mm or less, the appearance of the optical ele-
ment package can be rated “2” or higher, and the appearance
of a liquid crystal display onto which the optical element
package is mounted can be rated “4” or higher by adjusting
the angle between the orientation axis of the main surface of
the packaging component and the side surface of the optical
element composite to 8° or less and by adjusting the angle
between the orientation axes of the two main surfaces of the
packaging, component to 16° or less.

[0118] In view of the above, in order to suppress degrada-
tion of image quality, of the liquid crystal display, the angle
between the orientation axis of a main surface or the packag-
ing component and a side surface of the optical element
composite is 8° or less and preferably 3.5° or less, and the
angle between the orientation axes of the two main surfaces of
the packaging component is 16° or less and preferably 7° or
less.

[0119] Sample 9

[0120] First, following optical elements and a supporting
member were prepared. The optical elements and the support-
ing members were designed for a 32-inch television set and
were each 410 mmx710 mm in size.

[0121] Reflector polarizer (DBEFD, produced by 3M
(thickness: 400 pm))

[0122] Lens sheet (Lens, polycarbonate melt-extruded
product having a hyperboloidal surface, pitch: 200 um, pro-
duced by Sony Corporation (thickness: S00 pm))

[0123] Diffuser sheet (BS-912 produced by Keiwa Inc.
(thickness: 205 pm))

[0124] Diffuser plate (polycarbonate, produced by Teijin
Chemicals Ltd. (thickness: 1500 um)

(LCF), polycarbonate melt-extruded product having a hyper-
boloidal surface, pitch: 200 um, thickness 200 jum)

[0126] Next, the diffuser plate, the diffuser sheet, die lens
sheet, the reactive polarizer are sequentially stacked on the
light control film in that order to prepare an optical element
composite. Next, an original film of a multilayer film includ-
ing a polypropylene film and a polyethylene film was pre-
pared and two rectangular films were cut out from this origi-
nal film. A sample of the packaging component was taken
from the end-most portion of the original film in the width
direction. In Samples 10 to 14 described below, samples of
the packaging component were taken in the similar manner
but by changing the position of sampling gradually toward the
center of the original film.

[0127] Next, as shown in Table 1, the two films were super-
imposed so that the angle formed between the orientation
axes as 0° to 20°, and three sides were heat-sealed while
leaving one long side open. As a result, a bag-shaped pack-
aging component was obtained. Next, the optical element
composite was inserted into the packaging component from
the open long side. The open long side was then heat-sealed to
seal the packaging component. As a result, an optical element
package was obtained. It should be noted that a shrinkage
allowance of 40 mm was saved at the long sides and a shrink-
age allowance of 23 mm was saved at the short sides of the
packaging component. Here, “shrinkage allowance” refers to
the difference in size between the supporting member and the
packaging component and is a figure that does not include
welding portions. Next, openings were formed at positions
corresponding to the comers of the packaging component.
The optical element package as transferred into an oxen to
shrink the packaging component at a temperature of 105° C.
As a result, the optical element composite and the packaging
component were closely adhered to each other, and the cor-
ners of the optical element composite were exposed in the
openings formed in the corner portions of the packaging
component.

[0128] As a result a target optical element package was
obtained.

[0129] Samples 11 to 14

[0130] Samples were taken from the above-described origi-

nal film of the packaging component as in Sample 9 but by
shifting positions of sampling from the end side toward the
central portion from one sample to another and setting the
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shrinkage allowance to 40 mm at the long sides and to 23 mm
at the short sides of the packaging component. Here, “shrink-
age allowance” refers to the difference in size between the
supporting member and the packaging component and is a
figure that does not include welding portions.

[0131] Measurement of Slope of Residual Shrinkage of
Packaging Component

[0132] First, one end of the optical element package was
opened, and the content was taken out. Subsequently a square
packaging component sample 300 mmx300 mm in size was
cut out from the center portion of a main surface. The pack-
aging component sample was then retained at 85° C. for 24
hours to conduct heat shrinking, and the change in dimen-
sions caused by the heat shrinking as measured with a vernier
caliper. The results are shown in Table 1.

[0133] Evaluation of Warpage

[0134] As in Samples 1 to 8, the warpage of the optical
element package was measured. The results are shown in
Table 2.

[0135] Mounting Test Evaluation

[0136] As in Samples 1 to 8 described above, the appear-
ance of the panel display vas evaluated. The results are shown
in Table 2.
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ing from the spirit and scope of the present subject matter and
without diminishing its intended advantages. It is therefore
intended that such changes and modifications be covered by
the appended claims.

The invention is claimed as follows:
1. An optical element package comprising:
at least one optical element;
a supporting member that supports the at least one optical
element; and
a packaging component having shrinkability that packages
the at least one optical element and the supporting mem-
ber,
wherein the supporting member has two main surfaces
having a rectangular shape, and
an angle formed between an orientation axis of a main
surface portion of the packaging component and a side
surface of the supporting member is 8° or less.
2. The optical element package according to claim 1,
wherein the angle is 3.5° or less.
3. The optical element package according to claim 1,
wherein the packaging component has heat shrinkability.

TABLE 2
Optical
Change in tan = Warpage of element Appearance as mounted
AmV/L) after 85° C. x  optical element  package in actual liquid crystal
Material 24h package (mm)  appearance display
Sample 9 Polyolefin 79% 1073 4 1 2
(PP/PE)
Sample 10 Polyolefin S4x 1073 3 1 2
(PP/PE)
Sample 11 Polyolefin 5% 1073 2 2 4
(PP/PE)
Sample 12 Polyolefin 3.1x 107 1 3 5
(PP/PE)
Sample 13 Polyolefin 2.1x1073 0.5 3 5
(PP/PE)
Sample 14 Polyolefin 0.6x 1073 0.5 3 5
(PP/PE)
[0137] Table 2 shows the following. 4. The optical element package according to claim 1,

[0138] At a ratio AnVI, exceeding 5x1073, the warpage of
the optical element package increases and deflection and
wrinkling tend to occur in the optical element package. In
mount test the display characteristics also tend to deteriorate.
[0139] Thus, in orderto suppress luminance nonuniformity
caused by sagging, nonuniformity, and wrinkling of the opti-
cal element package and to suppress degradation of the image
quality, it is preferable to adjust the ratio Am/LL (=tan 8) to
5x1072 or less.

[0140] Although the embodiments are described specifi-
cally above the present application is not limited to these
embodiments, and various alternations and modifications are
possible based on the technical idea of the present applica-
tion.

[0141] For example, the figures described in the embodi-
ments are merely examples and different figures may be
employed if necessary.

[0142] It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the art.
Such changes and modifications can be made without depart-

wherein the packaging component has shrinkability for
stretch packaging.

5. The optical element package according to claim 1,
wherein the packaging component has a first region and a
second region that respectively cover the two main surfaces of
the supporting member, and

at least one of the first region and the second region is

provided with an optical functional later.

6. An optical element package comprising:

at least one optical element;

a supporting member that supports the at least one optical

elements; and

a packaging member having shrinkability that packages

the at least one optical element and the supporting mem-
ber,

wherein tan 0=Am/L satisfies the relationship

-0.005=tan 0=Am/L=0.005

Where L is a length of one side of the packaging compo-
nent and Am is a residual shrinkage deviation of a side
intersecting the side having the length L.
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7. The optical element package according to claim 6,
wherein the packaging component has heat shrinkability.

8. The optical element package according to claim 6,
wherein the packaging component has shrinkability for
stretch packaging.

9. The optical element package according to claim 6,
wherein the packaging component has a first region and a
second region that respectively cover the two main surfaces of
the supporting member, and

at least one of the first region and the second region is
provided with an optical functional layer.

Mar. 26, 2009

10. The optical element package according to any one of
claims 1 to 9, wherein the packaging component has at least
one hole.

11. The optical element package according to claim 8,
wherein the at least one hole is positioned at a corner/curved
portion of the supporting member.

12. A backlight comprising the optical element package
according to any one of claims 1 to 9.

13. A liquid crystal display comprising the optical element
package according to any one of claims 1 to 9.

#® ok ok ok ok
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