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A display apparatus includes a light emitting module to emit
light; a first prism sheet provided on the light emitting
module; a reflective polarizing sheet provided on the first
prism sheet to transmit first polarized light of the light
exiting the first prism sheet and reflect second polarized light
of the light exiting the first prism sheet; a second prism sheet
provided on the reflective polarizing sheet; and a liquid
crystal panel provided on the second prism sheet, the liquid
crystal panel including a liquid crystal cell, a first polarizing
sheet provided on a first side the liquid crystal cell, and a
second polarizing sheet provided between the second prism
sheet and a second side of the liquid crystal cell, wherein the
second prism sheet is configured to control a transmission
angle at which the light exiting the reflective polarizing
sheet is transmitted by the liquid crystal cell.
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DISPLAY APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0119076, filed on Oct. 5, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to a display apparatus having
a liquid crystal panel, and more particularly, to a display
apparatus including a prism sheet to improve display quality.

2. Description of Related Art

[0003] A display apparatus is a type of an output apparatus
that visually displays data information such as characters
and graphics, and images or the like.

[0004] A liquid crystal display (LCD) is a type of display
apparatus, in which liquid crystal is injected between two
substrates on which electrodes are formed, and an image is
displayed by controlling the intensity of a voltage applied to
the electrodes.

[0005] The liquid crystal display includes a backlight unit
for providing light to a liquid crystal panel, and the backlight
unit includes a light source, a light guide plate for converting
the light emitted from the light source into a surface light
source and guiding the surface light source to the liquid
crystal panel, and a prism for condensing light emitted from
the light guide plate.

[0006] Because the liquid crystal of the liquid crystal
display has birefringence with different refractive indexes in
the major axis direction and the minor axis direction of
molecules, the smaller the transmission angle at which light
passes through a liquid crystal layer, the more a desired
image quality may be expressed.

SUMMARY

[0007] Provided is a display apparatus in which an angle
at which light transmits through a liquid crystal layer may be
controlled to improve image quality and secure a sufficient
viewing angle.

[0008] In accordance with an aspect of the disclosure,
there is provided a display apparatus including: a light
emitting module configured to emit light; a first prism sheet
provided on the light emitting module; a reflective polariz-
ing sheet provided on the first prism sheet, the reflective
polarizing sheet being configured to transmit first light of the
light exiting the first prism sheet and reflect second light of
the light exiting the first prism sheet, the first light having a
first polarization and the second light having a second
polarization different from the first polarization; a second
prism sheet provided on the reflective polarizing sheet; and
aliquid crystal panel provided on the second prism sheet, the
liquid crystal panel including a liquid crystal cell, a first
polarizing sheet provided on a first side the liquid crystal
cell, and a second polarizing sheet provided between the
second prism sheet and a second side of the liquid crystal
cell opposite to the first side of the liquid crystal cell,
wherein the second prism sheet is configured to control a
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transmission angle at which the light exiting the reflective
polarizing sheet is transmitted by the liquid crystal cell.
[0009] The first polarizing sheet may include a diffusion
layer and a polarizer layer provided between the liquid
crystal cell and the diffusion layer, the diffusion layer being
configured to diffuse the light exiting the polarizer layer.
[0010] The first prism sheet may include a first base sheet
and a first prism pattern formed on a first surface of the first
base sheet facing the reflective polarizing sheet.

[0011] The first prism pattern may include a plurality of
first prisms, and each first prism from among the plurality of
first prisms may have a triangular cross section and extend
along a longitudinal direction of the display apparatus.
[0012] The first prism sheet may further may include a
second prism pattern formed on a second surface of the first
base sheet opposite to the first surface of the first base sheet.
[0013] The second prism pattern may include a plurality of
second prisms, and each second prism from among the
plurality of second prisms may have a triangular cross
section and extends along a width direction of the display
apparatus.

[0014] The second prism sheet may include a second base
sheet and a third prism pattern formed on a first surface of
the second base sheet facing the liquid crystal panel.
[0015] The third prism pattern may include a plurality of
third prisms, and each third prism from among the plurality
of third prisms may have a triangular cross section and
extends along a width direction of the display apparatus.
[0016] A vertical angle of the third prism pattern may be
an obtuse angle.

[0017] The second prism sheet may include a plurality of
second prism sheets laminated in a vertical direction.
[0018] One of the plurality of second prism sheets may
include prisms having different heights from each other so
that the plurality of second prism sheets are laminated
together.

[0019] A first one of the plurality of second prism sheets
may be joined to a second one of the plurality of second
prism sheets, the first one of the plurality of second prism
sheets may include a first prism having a first height and a
second prism having a second height lower than the first
height, and an end of the first prism may be adhered to a
surface of the second one of the plurality of second prism
sheets and an end of the second prism may not be adhered
to the surface of the second one of the plurality of second
prism sheets.

[0020] The second prism sheet may be joined to a surface
of the reflective polarizing sheet.

[0021] The display apparatus may further include a quan-
tum dot sheet disposed between the light emitting module
and the first prism sheet.

[0022] In accordance with an aspect of the disclosure,
there is provided a display apparatus including: a light
emitting module configured to emit light; a reflective polar-
izing sheet provided on the light emitting module, the
reflective polarizing sheet being configured to transmit first
light of the light emitted from the light emitting module and
reflect second light emitted from the light emitting module,
the first light having a first polarization and the second light
having a second polarization different from the first polar-
ization; a prism sheet provided on the reflective polarizing
sheet and the liquid crystal panel; and a liquid crystal panel
provided on the second prism sheet, the liquid crystal panel
including a liquid crystal cell, a first polarizing sheet pro-
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vided on a first side the liquid crystal cell, and a second
polarizing sheet provided between the second prism sheet
and a second side of the liquid crystal cell opposite to the
first side of the liquid crystal cell, wherein the prism sheet
is configured to control a transmission angle at which the
light exiting the reflective polarizing sheet is transmitted by
the liquid crystal cell, and wherein the first polarizing sheet
includes a diffusion layer configured to diffuse light exiting
the liquid crystal cell.

[0023] The prism sheet may include a base sheet and a
prism pattern formed on a surface of the base sheet facing
the reflective polarizing sheet.

[0024] The prism pattern may include a plurality of
prisms, and each prism from among the plurality of prisms
may have a triangular cross section and extends along a
width direction of the display apparatus.

[0025] A vertical angle of the prism pattern may be an
obtuse angle.
[0026] The prism sheet may include a plurality of the

prism sheets laminated in a vertical direction.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings, in which:
[0028] FIG. 1 is a view illustrating a display apparatus
according to an embodiment;

[0029] FIG. 2 is an exploded perspective view of the
display apparatus according to an embodiment;

[0030] FIG. 3 isa view illustrating a laminated structure of
the display apparatus according to an embodiment;

[0031] FIG.disaview illustrating a laminated structure of
a display apparatus according to an embodiment;

[0032] FIG.5isaview illustrating a laminated structure of
a display apparatus according to an embodiment;

[0033] FIG. 61sa view illustrating a laminated structure of
a display apparatus according to an embodiment;

[0034] FIG.7isa view illustrating a laminated structure of
a display apparatus according to an embodiment; and
[0035] FIG. 8isa view illustrating a laminated structure of
a display apparatus according to an embodiment.

DETAILED DESCRIPTION

[0036] The embodiments described herein and the con-
figurations shown in the drawings are only examples of
embodiments of the disclosure, and various modifications
may be made at the time of filing of the disclosure to replace
the embodiments and drawings of the present specification.
[0037] The singular representation used in the description
may include plural representations unless the context clearly
dictates otherwise.

[0038] It is to be understood that the terms “comprises,”
“include,” and “has” are intended to indicate that there are
features, numbers, steps, operations, elements, parts, or
combinations thereof described in the specification, and do
not exclude the presence or addition of one or more other
features, numbers, steps, operations, elements, parts, or
combinations thereof.

[0039] Hereinafter, embodiments according to the disclo-
sure will be described in detail with reference to the accom-
panying drawings.
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[0040] An X-axis direction, a Y-direction, and a Z-axis
direction are shown in the drawings, the X-axis direction
indicates a longitudinal direction of the display apparatus,
the Y-axis direction indicates a width direction of the display
apparatus, and the Z-axis direction indicates a direction
perpendicular to the X-axis and Y-axis directions. The
vertical relationship between the components is based on the
7 axis.

[0041] FIG. 1 is a view illustrating a display apparatus
according to a embodiment. FIG. 2 is an exploded perspec-
tive view of the display apparatus according to the embodi-
ment. FIG. 3 is a view illustrating a laminated structure of
the display apparatus according to the embodiment

[0042] A display apparatus 1 may process an image signal
received from an external source and visually display the
processed image. Hereinafter, the case where the display
apparatus 1 is a television (TV) is exemplified, but embodi-
ments are not limited thereto. For example, the display
apparatus 1 may be implemented in various forms such as a
computer monitor, a portable multimedia apparatus, a por-
table communication apparatus, and the like, and the form of
the apparatus is not limited as long as it is an apparatus for
visually expressing an image.

[0043] The display apparatus 1 includes a chassis assem-
bly 10 that accommodates various components and a liquid
crystal panel 20 that displays an image for the user to
recognize. A light emitting module 40 for providing light to
the liquid crystal panel 20, a quantum dot sheet 90 and
various optical sheets 50, 60 and 70 may be provided inside
the chassis assembly 10 as shown, e.g., in FIG. 3.

[0044] As shown, e.g., in FIG. 2, the chassis assembly 10
may include a top chassis 11 provided at an upper portion of
the display apparatus 1, a bottom chassis 13 provided at a
lower portion of the display apparatus 1, and a middle mold
12 provided between the top chassis 11 and the bottom
chassis 13.

[0045] The top chassis 11 is provided on a surface of the
liquid crystal panel 20 on which an image is displayed and
may support a rim portion of the liquid crystal panel 20. The
bottom chassis 13 may be provided on the opposite surface
of the surface of the liquid crystal panel 20 on which an
image is displayed, and prevent various components
included in the display apparatus 1 from being exposed to
the outside and protect the various components from exter-
nal impacts. The middle mold 12 may fix the liquid crystal
panel 20, the quantum dot sheet 90, the various optical
sheets 50, 60 and 70, and the light emitting module 40 to the
top chassis 11 and the bottom chassis 13.

[0046] The liquid crystal panel 20 may display various
images according to image signals input from an external
source. The liquid crystal panel 20 may be a non-light
emitting display panel that generates an image by reflecting,
transmitting, or blocking the light emitted from the light
emitting module 40.

[0047] The liquid crystal panel 20 may include a liquid
crystal cell 22, an upper polarizing sheet 30 formed above
the liquid crystal cell 22, and a lower polarizing sheet 36
formed below the liquid crystal cell 22 as shown in FIG. 3.
[0048] The liquid crystal cell 22 may include a liquid
crystal layer 24 and a pair of transparent substrates 23 and
25 formed above and below the liquid crystal layer 24,
respectively. A liquid crystal is a substance in an interme-
diate state between a crystal and a liquid. The liquid crystal
may exhibit optical properties depending on a change in
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voltage. For example, the direction of the arrangement of the
molecules constituting the liquid crystal may change
depending on a change of the applied electric field.

[0049] On opposite sides of the liquid crystal layer 24, a
pair of transparent electrode layers for forming an electric
field in the liquid crystal layer 24 may be provided. The
electric field applied to the liquid crystal layer 24 may vary
depending on the voltage input to the pair of transparent
electrode layers. The transparent electrode layer may
include gate lines, data lines, and thin film transistors (TFT).
[0050] The gate lines may be arranged in the row direction
to turn on or off the TFTs according to gate signals, and the
data lines may be arranged in the column direction to
transmit data signals to a plurality of pixels through the
TFTs. As such, the electric field applied to the liquid crystal
layer 24 changes according to the gate signals input through
the gate lines and the data signals input through the data
lines, and the molecular arrangement of liquid crystal may
change with the change of the electric field. Further, the
liquid crystal layer 24 may transmit or block light depending
on the molecular arrangement of the liquid crystal.

[0051] The pair of transparent substrates 23 and 25 form
an outer appearance of the liquid crystal cell 22 and may
protect the liquid crystal layer 24 and the transparent elec-
trode layers. The transparent substrates 23 and 25 may be
made of a tempered glass or a transparent film having good
light transmittance.

[0052] A driving circuit unit 21 (see, e.g., FIG. 2) may
provide a driving signal for driving the liquid crystal panel
20 to the liquid crystal panel 20.

[0053] The upper and lower polarizing sheets 30 and 36,
which transmit one polarized light (i.e., first light having a
first polarization) and absorb the other one polarized light
(i.e., second light having a second polarization), may be
formed above and below the liquid crystal cell 22, respec-
tively.

[0054] The upper polarizing sheet 30 may include a phase-
difference layer 31, a polarizer layer 32, an intermediate
layer 33, a diffusion layer 34, and a surface layer 35.
[0055] The phase-difference layer 31 may perform a func-
tion of changing linearly polarized light to circularly polar-
ized light or changing the circularly polarized light to the
linearly polarized light and may be in the form of a film
formed of a polymer material.

[0056] The polarizer layer 32 may be formed above the
phase-difference layer 31 and may be formed of polyvinyl
alcohol (PVA). The polarizer layer 32 may transmit the light
that vibrates in a specific direction among lights vibrating in
various directions and absorb the lights that vibrate in the
other directions. In other words, the polarizer layer 32 may
transmit light having a certain polarization and absorb light
having any other polarization.

[0057] The intermediate layer 33 may be formed of the
same material as the surface layer 35, which will be
described later. The diffusion layer 34 and the surface layer
35 may be omitted and the intermediate layer 33 may serve
as the surface layer 35 when the diffusion layer 34, which
will be described later, is not required. As illustrated in FIG.
4, the intermediate layer 33 may be omitted.

[0058] The diffusion layer 34 may perform a function of
spreading the light, which has passed through the liquid
crystal layer 24 at a narrow viewing angle through the
second prism sheet 70, which will be described later. There-
fore, according to an embodiment, the diffusion layer 34
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may perform a function of widening the viewing angle of the
display apparatus 1. The diffusion layer 34 may be formed
in an ultraviolet (UV) pattern using a UV curable resin
material.

[0059] The surface layer 35 may be formed above the
diffusion layer 34 to prevent the surface of the upper
polarizing sheet 30 from being damaged.

[0060] The lower polarizing sheet 36 may include a polar-
izer layer 37 and a surface layer 38 formed below the
polarizer layer 37.

[0061] The polarizer layer 37 of the lower polarizing sheet
36 may have a polarization direction perpendicular to the
polarizer layer 32 of the upper polarizing sheet 30.

[0062] The light emitting module 40 is disposed below the
liquid crystal panel 20 to generate light for the liquid crystal
panel 20 to generate an image. The light emitting module 40
may be of an edge type in which a light source is located at
a side thereof. However, the light emitting module 40 is not
limited thereto but may be of a direct type in which the light
source is positioned below the liquid crystal panel 20 (see,
e.g, FIG. 8).

[0063] The light emitting module 40 may include a light
source 41 for generating light, a light guide plate 42 for
converting the light generated from the light source 41 into
a sheet light, and a reflector sheet 43 provided below the
light guide plate 42 to reflect the light emitted from the light
guide plate 42.

[0064] The light source 41 is provided on a side surface of
the light guide plate 42 to output light toward the light guide
plate 42. The light source 41 may output light (monochro-
matic light) of a single wavelength (single color) or may
output light (white light) of a plurality of wavelengths.
Because the display apparatus 1 according to the disclosed
embodiment includes the quantum dot sheet 90, a light
source that outputs monochromatic light, particularly blue
light having a short wavelength, may be used as the light
source 41.

[0065] A light emitting diode (LED) or a cold cathode
fluorescent lamp (CCFL) having a small calorific value may
be employed as the light source 41.

[0066] The light guide plate 42 may emit light upward by
changing the traveling direction of the light incident from
the side surface thereof. In order to change the traveling
direction of light, a plurality of convex streaks may be
formed on an upper surface of the light guide plate 42 and
a plurality of dots may be formed on a lower surface of the
light guide plate 42. The light guide plate 42 may be formed
of transparent and strong methyl methacrylate (PMMA) or
transparent polycarbonate (PC).

[0067] The reflector sheet 43 is provided below the light
guide plate 42 and may reflect a part of the light, which exits
the lower surface of the light guide plate 42 from the inside
of the light guide plate 42, back to the inside of the light
guide plate 42. The reflector sheet 43 may be manufactured
by coating a base material with a material having a high
reflectance. For example, the reflector sheet 43 may be
manufactured by coating a polymer having a high reflec-
tance on a base material such as polyethylene terephthalate
(PET).

[0068] The quantum dot sheet 90 may convert the light
exiting the upper surface of the light guide plate 42 into
white light. According to an embodiment, the quantum dot
sheet 90 may include a fluorescent member including quan-
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tum dots and a barrier film for blocking exposure of the
quantum dots to oxygen or moisture.

[0069] When a voltage is applied to a quantum dot, the
quantum dot emits light by itself or absorbs light and emits
light of a specific wavelength. The smaller the size of the
quantum dots, the shorter the wavelength of light may be
emitted, and the larger the size of the quantum dots, the
longer wavelengths of light may be emitted. Light of various
wavelengths from red light to blue light may be output by
using quantum dots of various sizes. In other words, light
having a natural color (white light) may be output using
quantum dots of various sizes.

[0070] The optical sheets 50, 60 and 70 may refract or
scatter light to increase the brightness of the display appa-
ratus 1, widen the viewing angle, and improve color repro-
ducibility.

[0071] According to an embodiment, the optical sheets 50,
60 and 70 may include the first prism sheet 50, the reflective
polarizing sheet 60 disposed above the first prism sheet 50
to transmit one polarized light (i.e., first light having a first
polarization) of the light emitted from the first prism sheet
50 and reflect the other one polarized light (i.e., second light
having a second polarization), and the second prism sheet 70
disposed between the reflective polarizing sheet 60 and the
liquid crystal panel 20 to control the transmission angle at
which the light exiting the reflective polarizing sheet 60 is
transmitted by the liquid crystal cell 22.

[0072] The first prism sheet 50 may improve the bright-
ness of the display apparatus 1 by refracting and condensing
the light emitted from the quantum dot sheet 90. The first
prism sheet 50 may include a first base sheet 51 and a first-A
prism pattern 52 (i.e., a first prism pattern) formed on an
upper surface 51a of the first base sheet 51.

[0073] The first-A prism pattern 52 may be a pattern in
which a ridge line 54 and a valley are repeated. That is, the
first-A prism pattern 52 may be formed by adjacently
arranging a plurality of first-A prisms 53 (i.e., a plurality of
first prisms) having a substantially triangular cross section.
As shown, e.g., in FIG. 3, the first-A prisms 53 may extend
along a longitudinal direction (X direction) of the display
apparatus 1 to condense light in a width direction (Y
direction) of the display apparatus 1. A vertical angle 81 A of
the first-A prism 53 may have an acute angle to increase the
light collection efficiency.

[0074] The reflective polarizing sheet 60 may transmit the
light polarized in a direction parallel to the polarizing
direction of the reflective polarizing sheet 60 among the
lights emitted from the light emitting module 40 and reflect
the light polarized in a direction different from the polarizing
direction of the reflective polarizing sheet 60. The reflective
polarizing sheet 60 may have a polarizing direction of the
same direction as the polarizing direction of the lower
polarizing sheet 36.

[0075] The light reflected from the reflective polarizing
sheet 60 may be reused inside the display apparatus 1 to
improve the brightness of the display apparatus 1. That is, a
part of the lights reflected by the reflective polarizing sheet
60 may be transmitted back to the reflective polarizing sheet
60 by the light guide plate 42 or the reflective sheet 43 of the
light emitting module 40. The polarization direction of light
may change by repeating the above process, and the light
may be transmitted by the reflective polarizing sheet 60
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when the polarization direction of light becomes parallel to
the polarization direction of the reflective polarizing sheet
60.

[0076] A double bright enhancement film (DBEF) may be
employed as the reflective polarizing sheet 60.

[0077] The second prism sheet 70 may be disposed
between the reflective polarizing sheet 60 and the liquid
crystal panel 20 to control the transmission angle at which
the light exiting the reflective polarizing sheet 60 is trans-
mitted by the liquid crystal cell 22.

[0078] The second prism sheet 70 may be formed of a
plurality of prism sheets laminated in the vertical direction.
That is, the second prism sheet 70 may include a second-A
prism sheet 80 (i.e., a third prism sheet) on a lower side
thereof and a second-B prism sheet 85 (i.e.. a fourth prism
sheet) on an upper side thereof. However, unlike the present
embodiment, only one of the second prism sheet 70 may be
provided.

[0079] The second-A prism sheet 80 and the second-B
prism sheet 85 may have the same structure.

[0080] The second-A prism sheet 80 may include a sec-
ond-A base sheet 81 and a second- A prism pattern 82 formed
on an upper surface 81a of the second-A base sheet 81.

[0081] The second-A prism pattern 82 may be a pattern in
which a ridge line 84 and a valley are repeated. That is, the
second-A prism pattern 82 may be formed by adjacently
arranging a plurality of second-A prisms 83 having a sub-
stantially triangular cross section. The second-A prisms 83
may extend along the width direction (Y direction) of the
display apparatus 1 to condense light in the longitudinal
direction (X direction) of the display apparatus 1. A vertical
angle 82A of the second-A prisms 83 may have an obtuse
angle.

[0082] The second-B prism sheet 85 may include a sec-
ond-B base sheet 86 and a second-B prism pattern 87 formed
on an upper surface 86a of the second-B base sheet 86.

[0083] The second-B prism pattern 87 may be a pattern in
which a ridge line 89 and a valley are repeated. That is, the
second-B prism pattern 87 may be formed by adjacently
arranging a plurality of second-B prisms 88 having a sub-
stantially triangular cross section. The second-B prisms 88
may extend along the width direction (Y direction) of the
display apparatus 1 to condense light in the longitudinal
direction (X direction) of the display apparatus 1. A vertical
angle 82B of the second-B prism 88 may have an obtuse
angle.

[0084] The second-A prism sheet 80 and the second-B
prism sheet 85 may be spaced apart from each other by a
predetermined distance, and an air layer may be formed
therebetween.

[0085] Because the vertical angle 82A of the second-A
prisms 83 and the vertical angle 82B of the second-B prisms
88 have an obtuse angle, it is advantageous in the manu-
facturing process of the second-A prisms 83 and the sec-
ond-B prisms 88 and may collect the light on the liquid
crystal cell 22 so as to have a more nearly vertical distri-
bution.

[0086] With the above structure, the light may be con-
densed while traveling through the second-A prisms 83, the
air layer, and the second-B prisms 88 in order. The trans-
mission angle through which the light, which has been
condensed while traveling through the second-A prisms 83,
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the air layer, and the second-B prisms 88 in order, is
transmitted by the liquid crystal cell 22 may be 90 degrees
or almost 90 degrees.

[0087] The second-A prism sheet 80 may be integrally
formed with the reflective polarizing sheet 60 by being
joined to an upper surface of the reflective polarizing sheet
60. However, unlike the present embodiment, the second-A
prism sheet 80 and the reflective polarizing sheet 60 may be
provided to be spaced apart from each other by a predeter-
mined gap G (see, e.g., FIG. 6).

[0088] With the above structure, according to the present
embodiment, the light emitted from the light emitting mod-
ule 40 may be condensed through the first prism sheet 50 and
reused through the reflective polarizing sheet 60 to improve
the brightness.

[0089] Further, the transmission angle of light transmitting
through the liquid crystal cell 22 through the second-A prism
sheet 80 and the second-B prism sheet 85 having the
vertexes of an obtuse angle is narrowed, so that the color
reproducibility and image quality of the liquid crystal may
be improved. In particular, deterioration in image quality at
opposite side portions in the longitudinal direction of the
liquid crystal panel 20 may be improved.

[0090] The light transmitting through the liquid crystal
cell 22 is spread widely by the diffusion layer 34 formed on
an upper portion of the liquid crystal cell 22 so that the
viewing angle of the display apparatus 1 may be widened.
[0091] As a result, the display apparatus 1 may have an
effect of securing a viewing angle while improving image
quality.

[0092] FIG. 4isa view illustrating a laminated structure of
a display apparatus according to a embodiment. The same
reference numerals are assigned to the same components as
those in the above-described embodiment, and description
thereof may be omitted.

[0093] Unlike the embodiment described above, the upper
polarizing sheet 30 may not include the intermediate layer
33. That is, the upper polarizing sheet 30 may be composed
of the phase-difference layer 31, the polarizer layer 32, the
diffusion layer 34, and the surface layer 35. Therefore, the
configuration of the upper polarizing sheet 30 may be
simplified and the thickness thereof may be reduced.
[0094] FIG. 5isa view illustrating a laminated structure of
a display apparatus according to a embodiment. The same
reference numerals are assigned to the same components as
those in the above-described embodiments, and description
thereof may be omitted.

[0095] Unlike the embodiments described above, the first
prism sheet 50 may be a double-sided prism sheet having a
prism on both the upper and lower surfaces thereof.
[0096] That is, the first prism sheet 50 may include the first
base sheet 51, the first-A prism pattern 52 formed on the
upper surface 51a of the first base sheet 51, and the first-B
prism pattern 57 (i.e., a second prism pattern) formed on a
lower surface 515 of the first base sheet 51.

[0097] The first-A prism pattern 52 may be a pattern in
which the ridge line 54 and the valley are repeated. That is,
the first-A prism pattern 52 may be formed by adjacently
arranging a plurality of the first-A prisms 53 having a
substantially triangular cross section. The first-A prisms 53
may extend along the longitudinal direction (X direction) of
the display apparatus 1 to condense light in the width
direction (Y direction) of the display apparatus 1. The
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vertical angle 81A of the first-A prism 53 may have an acute
angle to increase the light collection efficiency.

[0098] The first-B prism pattern 57 may be a pattern in
which a ridge line 59 and a valley are repeated. That is, the
first-B prism pattern 57 may be formed by adjacently
arranging a plurality of a first-B prisms 58 (i.e., a plurality
of second prisms) having a substantially triangular cross
section. The first-B prisms 58 may extend along the width
direction (Y direction) of the display apparatus 1 to con-
dense light in the longitudinal direction (X direction) of the
display apparatus 1. That is, the first-A prism 53 and the
first-B prism 58 may be formed perpendicular to each other.
A vertical angle 01B of the first-B prism 58 may have an
acute angle to increase the light collection efficiency.
[0099] With this structure, the brightness of the display
apparatus 1 may be further improved.

[0100] FIG. 6is a view illustrating a laminated structure of
a display apparatus according to a embodiment. The same
reference numerals are assigned to the same components as
those in the above-described embodiments, and description
thereof may be omitted.

[0101] Unlike the embodiments described above, the sec-
ond-A prism sheet 80 and the reflective polarizing sheet 60
may not be joined to each other. Further, the second-A prism
sheet 80 and the reflective polarizing sheet 60 may be
provided to be spaced apart from each other by the prede-
termined gap G.

[0102] Because the second-A prism sheet 80 and the
reflective polarizing sheet 60 need not be joined to each
other, the manufacturing process may be simplified and the
replacement and repair of parts may be facilitated.

[0103] FIG. 7is a view illustrating a laminated structure of
a display apparatus according to a embodiment. The same
reference numerals are assigned to the same components as
those in the above-described embodiments, and description
thereof may be omitted.

[0104] One of the plurality of second prism sheets 80 and
85 may include prisms having different heights from each
other so that the plurality of second prism sheets 80 and 85
are joined to each other.

[0105] That is, the lower second-A prism sheet 80 may
include prisms having different heights from each other.
[0106] For example, the second-A prisms 83 of the sec-
ond-A prism sheet 80 may include a second-AA prism 83a
(i.e., a fourth prism) and a second-AB prism 8354 (i.e., a fifth
prism) having a height lower than the second-AA prism 83a.
Aheight H2 of the second-AA prism 83a may be higher than
a height H1 of the second-AB prism 834.

[0107] Therefore, a ridge line 844 of the second-AA prism
83a may be adhered to a lower surface of the second-B
prism sheet 85, and a ridge line 835 of the second-AB prism
83b may be spaced apart from the lower surface of the
second-B prism sheet 85 and may not be adhered thereto. As
such, some of the second prisms 83 of the second-A prism
sheet 80 are not adhered to the lower surface of the second-B
prism sheet 85, so that the optical performance may not
deteriorate greatly.

[0108] FIG. 8is a view illustrating a laminated structure of
a display apparatus according to a embodiment. The same
reference numerals are assigned to the same components as
those in the above-described embodiments, and description
thereof may be omitted.

[0109] Unlike the embodiments described above, the light
emitting module 40 may be a direct type in which the light
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source is positioned below the liquid crystal panel 20. The
light emitting module 40 may include a light source 46 and
a diffusion plate 47 that diffuses the light generated from the
light source 46 to improve brightness and uniformity of
light.

[0110] According to an aspect of one or more embodi-
ments, because the transmission angle of light transmitting
through a liquid crystal layer is controlled to be substantially
perpendicular to the liquid crystal layer, the color reproduc-
ibility of a display apparatus can be improved.

[0111] According to an aspect of one or more embodi-
ments, because light that has transmitted through the liquid
crystal layer diffuses again above the liquid crystal layer, a
viewing angle can be ensured.

[0112] Although the technical idea of the disclosure has
been described above with reference to specific embodi-
ments, the scope of rights of the disclosure is not limited to
these embodiments. It will be understood by those skilled in
the art that various changes in form and details may be made
therein without departing from the spirit and scope of the
disclosure as defined by the appended claims and their
equivalents.

What is claimed is:

1. A display apparatus comprising:

a light emitting module configured to emit light;

a first prism sheet provided on the light emitting module;

a reflective polarizing sheet provided on the first prism

sheet, the reflective polarizing sheet being configured
to transmit first light of the light exiting the first prism
sheet and reflect second light of the light exiting the
first prism sheet, the first light having a first polariza-
tion and the second light having a second polarization
different from the first polarization;

a second prism sheet provided on the reflective polarizing

sheet; and

a liquid crystal panel provided on the second prism sheet,

the liquid crystal panel comprising a liquid crystal cell,
a first polarizing sheet provided on a first side the liquid
crystal cell, and a second polarizing sheet provided
between the second prism sheet and a second side of the
liquid crystal cell opposite to the first side of the liquid
crystal cell,

wherein the second prism sheet is configured to control a

transmission angle at which the light exiting the reflec-
tive polarizing sheet is transmitted by the liquid crystal
cell.

2. The display apparatus according to claim 1, wherein the
first polarizing sheet comprises a diffusion layer and a
polarizer layer provided between the liquid crystal cell and
the diffusion layer, the diffusion layer being configured to
diffuse the light exiting the polarizer layer.

3. The display apparatus according to claim 1, wherein the
first prism sheet comprises a first base sheet and a first prism
pattern formed on a first surface of the first base sheet facing
the reflective polarizing sheet.

4. The display apparatus according to claim 3, wherein the
first prism pattern comprises a plurality of first prisms, and
each first prism from among the plurality of first prisms has
a triangular cross section and extends along a longitudinal
direction of the display apparatus.

5. The display apparatus according to claim 3, wherein the
first prism sheet further comprises a second prism pattern
formed on a second surface of the first base sheet opposite
to the first surface of the first base sheet.
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6. The display apparatus according to claim 5, wherein the
second prism pattern comprises a plurality of second prisms,
and each second prism from among the plurality of second
prisms has a triangular cross section and extends along a
width direction of the display apparatus.

7. The display apparatus according to claim 1, wherein the
second prism sheet comprises a second base sheet and a third
prism pattern formed on a first surface of the second base
sheet facing the liquid crystal panel.

8. The display apparatus according to claim 7, wherein the
third prism pattern comprises a plurality of third prisms, and
each third prism from among the plurality of third prisms has
a triangular cross section and extends along a width direc-
tion of the display apparatus.

9. The display apparatus according to claim 7, wherein a
vertical angle of the third prism pattern is an obtuse angle.

10. The display apparatus according to claim 1, wherein
the second prism sheet comprises a plurality of second prism
sheets laminated in a vertical direction.

11. The display apparatus according to claim 10, wherein
one of the plurality of second prism sheets comprises prisms
having different heights from each other so that the plurality
of second prism sheets are laminated together.

12. The display apparatus according to claim 11, wherein
a first one of the plurality of second prism sheets is joined
to a second one of the plurality of second prism sheets,

the first one of the plurality of second prism sheets

comprises a first prism having a first height and a
second prism having a second height lower than the
first height, and

an end of the first prism is adhered to a surface of the

second one of the plurality of second prism sheets and
an end of the second prism is not adhered to the surface
of the second one of the plurality of second prism
sheets.

13. The display apparatus according to claim 1, wherein
the second prism sheet is joined to a surface of the reflective
polarizing sheet.

14. The display apparatus according to claim 1, further
comprising:

a quantum dot sheet disposed between the light emitting

module and the first prism sheet.

15. A display apparatus comprising:

a light emitting module configured to emit light;

areflective polarizing sheet provided on the light emitting

module, the reflective polarizing sheet being configured
to transmit first light of the light emitted from the light
emitting module and reflect second light emitted from
the light emitting module, the first light having a first
polarization and the second light having a second
polarization different from the first polarization;

a prism sheet provided on the reflective polarizing sheet

and the liquid crystal panel; and

a liquid crystal panel provided on the second prism sheet,

the liquid crystal panel comprising a liquid crystal cell,
a first polarizing sheet provided on a first side the liquid
crystal cell, and a second polarizing sheet provided
between the second prism sheet and a second side of the
liquid crystal cell opposite to the first side of the liquid
crystal cell,

wherein the prism sheet is configured to control a trans-

mission angle at which the light exiting the reflective
polarizing sheet is transmitted by the liquid crystal cell,
and
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wherein the first polarizing sheet comprises a diffusion
layer configured to diffuse light exiting the liquid
crystal cell.

16. The display apparatus according to claim 15, wherein
the prism sheet comprises a base sheet and a prism pattern
formed on a surface of the base sheet facing the reflective
polarizing sheet.

17. The display apparatus according to claim 16, wherein
the prism pattern comprises a plurality of prisms, and each
prism from among the plurality of prisms has a triangular
cross section and extends along a width direction of the
display apparatus.

18. The display apparatus according to claim 15, wherein
a vertical angle of the prism pattern is an obtuse angle.

19. The display apparatus according to claim 15, wherein
the prism sheet comprises a plurality of the prism sheets
laminated in a vertical direction.
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