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light source and the liquid crystal display panel to transmit or
reflect a light according to a direction in which the light
vibrates. The reflective polarizer includes a reflective polar-
izing layer including a plurality of microfibers which each
extend in a same direction with respect to each other, and a
protective layer overlapping the reflective polarizing layer. A
thickness of the reflective polarizing layer is a function of a
pixel size.
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LIQUID CRYSTAL DISPLAY AND METHOD
OF MANUFACTURING THE SAME

[0001] This application claims priority to Korean Patent
Application No. 2009-52971 filed on Jun. 15, 2009, and all
the benefits accruing therefrom under 35 U.S.C. §119, the
contents of which are herein incorporated by reference in its
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention relates to a liquid crystal display and
a method of manufacturing the liquid crystal display. More
particularly, the invention relates to a liquid crystal display
having improved brightness characteristics and a method of
manufacturing the liquid crystal display.

[0004] 2. Description of the Related Art

[0005] A liquid crystal display (“LCD”), which is one of
flat panel displays, includes a light source, a liquid crystal
display panel that receives light from the light source to
display images thereon, and polarizers arranged on incident
and exit surfaces of the liquid crystal display panel to polarize
the light.

[0006] The polarizers transmit the light (hereinafter,
referred to as P-polarized light) that vibrates in one direction
of the light provided to the liquid crystal display panel, while
absorbing the light (hereinafter, referred to as S-polarized
light) that vibrates in a perpendicular direction. Therefore,
some of the light generated by the light source is lost by the
polarizers, so that brightness characteristics of the LCD are
deteriorated and power consumption of the LCD increases to
compensate the loss of the light, occurring in the polarizers.

BRIEF SUMMARY OF THE INVENTION

[0007] An exemplary embodiment of the invention pro-
vides a liquid crystal display having an improved brightness.
[0008] Another exemplary embodiment of the invention
also provides a method of manufacturing the liquid crystal
display.

[0009] According to an exemplary embodiment of the
invention, a liquid crystal display includes a light source, a
liquid crystal display panel including a pixel which includes
a plurality of color sub-pixels and receives a light from the
light source to display images thereon, and a reflective polar-
izer arranged in between the light source and the liquid crystal
display panel to transmit or reflect the light according to a
direction in which the light vibrates.

[0010] Inaddition, the reflective polarizer includes a reflec-
tive polarizing layer having an anisotropic refractive index
and including a plurality of microfibers that extends ina same
direction with respect to each other, and a protective layer
overlapping the reflective polarizing layer. An amount of the
light generated from the light source and exiting from the
liquid crystal display panel is changed depending on a thick-
ness of the reflective polarizing layer. The thickness of the
reflective polarizing layer, which corresponds to a maximum
value of the amount of the light, is a function of a size of the
pixel.

[0011] According to another exemplary embodiment of the
invention, a method of manufacturing the liquid crystal dis-
play includes forming a reflective polarizer which transmits
or reflects a light according to a direction in which the light
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vibrates. A liquid crystal display panel including a pixel
including a plurality of color sub-pixels is coupled with a light
source. The reflective polarizer is arranged between the light
source and the liquid crystal display panel.

[0012] Informinga reflective polarizer, a first optical mem-
ber including a plurality of microfibers which extends in a
same direction with respect to each other and has an aniso-
tropic refractive index, is coupled with a second optical mem-
ber that has an isotropic refractive index, such that the first
optical member crosses the second optical member. An upper
protective layer and a lower protective layer are arranged such
that both the first optical member and the second optical
member are positioned between the upper and lower protec-
tive layers. The upper protective layer, the lower protective
layer, the first optical member, and the second optical member
are pressed to each other to form a reflective polarizing layer
including the first optical member between the upper protec-
tive layer and the lower protective layer.

[0013] An amount of the light generating from the light
source and exiting from the liquid crystal display panel is
changed depending on a thickness of the reflective polarizing
layer. The thickness of the reflective polarizing layer, which
corresponds to a maximum value of the amount of the light, is
a function of a size of the pixel.

[0014] When the first optical member, the second optical
member, the upper protective layer, and the lower protective
layer are pressed to each other, the second optical member,
the upper and lower protective layers are integrated by melt-
ing, and the first optical member remains between the upper
protective layer and the lower protective layer. The second
optical member becomes a portion of the upper and lower
protective layers.

[0015] According to the exemplary embodiments, the
reflective polarizer may improve a light-use efficiency of the
light used to display the images in the liquid crystal display
(“LCD"”), thereby improving the brightness of the LCD. In
addition, the thickness of the reflective polarizing layer of the
reflective polarizer may be defined based on a pixel pitch of
the liquid crystal display panel, to thereby maximize the
brightness in the LCD.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other advantages of the invention
will become readily apparent by reference to the following
detailed description when considered in conjunction with the
accompanying drawings wherein:

[0017] FIG. 1 is an exploded perspective view showing an
exemplary embodiment of a liquid crystal display according
to the invention;

[0018] FIG.2isacross-sectional view partially taken along
line I-I' of FIG. 1;

[0019] FIG. 3A isa view illustrating a function of an exem-
plary embodiment of a reflective polarizer;

[0020] FIG. 3B is a partially enlarged cross-sectional view
showing an exemplary embodiment of a reflective polarizing
layer of FIG. 3A;

[0021] FIG.4A is apartial plan view showing an exemplary
embodiment of a first substrate of FIG. 3A;

[0022] FIG. 4B is apartial plan view showing an exemplary
embodiment of a liquid crystal display panel including the
first substrate of FIG. 4A;
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[0023] FIGS. 5A to 5C are graphs showing exemplary
embodiments of a brightness achievement rate of a liquid
crystal display, according to a thickness of a reflective polar-
izing layer,

[0024] FIGS. 6A and 6B are cross-sectional views showing
a reflective polarizing layer having a different thickness from
the reflective polarizing layer of FIG. 3A;

[0025] FIG. 7 is a cross-sectional view showing another
exemplary embodiment of a reflective polarizing layer
according to the invention;

[0026] FIG. 8 is a cross-sectional view showing another
exemplary embodiment of a reflective polarizing layer
according to the invention;

[0027] FIG. 9 is a cross-sectional view showing another
exemplary embodiment of a reflective polarizing layer
according to the invention; and

[0028] FIG. 10 is a view illustrating an exemplary embodi-
ment of a manufacturing process of a reflective polarizer of
FIG. 3B.

DETAILED DESCRIPTION OF THE INVENTION

[0029] The invention is described more fully hereinafter
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown. This
invention may, however, be embodied in many different
forms and should not be construed as limited to the exemplary
embodiments set forth herein. Rather, these embodiments are
provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the invention to those
skilled in the art. In the drawings, the size and relative sizes of
layers and regions may be exaggerated for clarity.

[0030] It will be understood that when an element or layer
is referred to as being “on”, “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like numbers refer to
like elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

[0031] Tt will be understood that, although the terms first,
second, etc. may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the invention.
[0032] Spatially relative terms, such as “below”, “lower”,
“above”, “upper” and the like, may be used herein for ease of
description to describe one element or feature’s relationship
1o another element(s) or feature(s) as illustrated in the figures.
It will be understood that the spatially relative terms are
intended to encompass different orientations of the device in
use or operation in addition to the orientation depicted in the
figures. For example, if the device in the figures is turned over,
elements described as “below” or “beneath” other elements or
features would then be oriented “above” the other elements or
features. Thus, the exemplary term “below” can encompass
both an orientation of above and below. The device may be
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otherwise oriented (rotated 90 degrees or at other orienta-
tions) and the spatially relative descriptors used herein inter-
preted accordingly.

[0033] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended to
be limiting of the invention. As used herein, the singular
forms, “a”, “an” and “the” are intended to include the plural
forms as well, unless the context clearly indicates otherwise.
It will be further understood that the terms “includes” and/or
“Including”, when used in this specification, specify the pres-
ence of stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or addi-
tion of one or more other features, integers, steps, operations,
elements, components, and/or groups thereof.

[0034] Embodiments of the invention are described herein
with reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing.

[0035] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0036] All methods described herein can be performedin a
suitable order unless otherwise indicated herein or otherwise
clearly contradicted by context. The use of any and all
examples, or exemplary language (e.g., “such as”), is
intended merely to better illustrate the invention and does not
pose a limitation on the scope of the invention unless other-
wise claimed. No language in the specification should be
construed as indicating any non-claimed element as essential
to the practice of the invention as used herein.

[0037] Hereinafter, the invention will be explained in detail
with reference to the accompanying drawings.

[0038] FIG. 1is an exploded perspective view showing an
exemplary embodiment of a liquid crystal display according
to the invention, and

[0039] FIG. 2isacross-sectional view partially taken along
line I-I' of FIG. 1.

[0040] Referring to FIGS. 1 and 2, a liquid crystal display
(“LCD”) 500 includes a backlight assembly 200 generating a
light, and a liquid crystal display panel 400 receiving the light
from the backlight assembly 200 to display images thereon.

[0041] Thebacklight assembly 200 includes a plurality of a
lamp 50, a reflection plate 80, a bottom chassis 310 receiving
the lamps 50 and the reflection plate 80, a diffusion plate 120,
aplurality of optical sheets 130, and a reflective polarizer 140.
The reflection plate 80, the bottom chassis 310, the diffusion
plate 120, each of the plurality of optical sheets 130 and/or the
reflective polarizer 140 is a single unitary and indivisible
monolith, as illustrated in FIGS. 1 and 2.

[0042] Eachlamp50isalinelight source and is arranged on
and overlapping the reflection plate 80 with a substantially
uniform interval. A lamp electrode line 52 is electrically and



US 2010/0315576 Al

physically connected to an electrode of each of the lamps 50,
so that an electric power generated from an inverter (not
shown) may be applied to the lamps 50 through the lamp
electrode line 52.

[0043] As an alternative exemplary embodiment of the
invention, the lamps 50 may be a point light source, such as a
light emitting diode (“LED”) or an organic light emitting
diode (“OLED”), however the lamps are not be limited
thereto or thereby.

[0044] In addition, in the illustrated exemplary embodi-
ment, the backlight assembly 200 is a direct illumination type
backlight assembly, and thus the lamps 50 are positioned
directly below and overlapping the liquid crystal display
panel 400 in a plan view of the LCD 500. However, the
backlight assembly 200 should not be limited thereto or
thereby, and the LCD 500 may include an edge illumination
type backlight assembly or other configurations.

[0045] The reflection plate 80 includes a material that
reflects a light, such as polyethylene terephthalate (“PET”) or
aluminum. The reflection plate 80 is arranged on and over-
lapping a bottom portion of the bottom chassis 310. The light
generated by the lamps 50 and reaching to the reflection plate
80, instead of proceeding to the liquid crystal display panel
400, may be provided to the liquid crystal display panel 400
by the reflection plate 80 since the reflection plate 80 reflects
and redirects the light towards the liquid crystal display panel
400.

[0046] In the illustrated exemplary embodiment, the LCD
500 includes the lamps 50 positioned below the liquid crystal
display panel 400, that is, on a side of the liquid crystal
display panel 400 opposing a viewing side of the LCD 500
with respect to the liquid crystal display panel 400. However,
the position of the lamps 50 may be changed.

[0047] In an alternative exemplary embodiment, the lamps
50 may be positioned directly adjacent to at least one inner
portion of the side walls ofthe bottom chassis 310, such as for
an edge illumination type backlight assembly. Where the
lamps 50 are positioned directly adjacent to the one inner
portion of the side walls of the bottom chassis 310, the back-
light assembly 200 may further include a light guide plate (not
shown). That is, the lamps 50 may be positioned adjacent to a
side portion (e.g., side incident surface) of the light guide
plate, so that the light generated by the lamps 50 may be
guided to the liquid crystal display panel 400 through the light
guide plate.

[0048] The diffusion plate 120 is arranged on and overlap-
ping the lamps 50 in the plan view of the LCD 500, to diffuse
the light from the lamps 50. As a result, the light generated by
the lamps 50 may be uniformly provided to the liquid crystal
display panel 400 by the diffusion plate 120.

[0049] The optical sheets 130 are arranged on and overlap-
ping the diffusion plate 120 in the plan view of the LCD 500.
In an exemplary embodiment, the optical sheets 130 may
include a prism sheet that condenses the light transmitted
through the diffusion plate 120 to improve front brightness,
and a diffusion sheet that further diffuses the light from the
diffusion plate 120.

[0050] Where the optical sheets 130 include the prism
sheet, the prism sheet may be arranged between the liquid
crystal display panel 400 and the reflective polarizer 140.
When the prism sheet is arranged between the liquid crystal
display panel 400 and the reflective polarizer 140, the prism
sheet may directly condense the light scattered by the reflec-
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tive polarizer 140 due to a non-uniform thickness of the
reflective polarizer 140, thereby improving overall brightness
of the LCD 500.

[0051] As illustrated in FIG. 1, The reflective polarizer 140
is arranged between the backlight assembly 200 and the lig-
uid crystal display panel 400. The reflective polarizer 140
transmits and/or reflects the light generated by the lamps 50
according to a direction in which the light vibrates. More
detailed descriptions about structure and function of the
reflective polarizer 140 will be described with reference to
FIGS. 3A and 3B.

[0052] The liquid crystal display panel 400 includes a first
substrate 420 in which a thin film transistor is disposed and a
second substrate 410 facing the first substrate 420. The first
substrate 420 includes a plurality of a pixel 415 (shown in
FIG. 4B), each of which includes a plurality of sub-pixels
411, 412, and 413 (shown in FIG. 4B). Each sub-pixel 411,
412 and 413 includes the thin film transistor (not shown) and
a pixel electrode PE (shown in FIG. 4A) that is electrically
connected to the thin film transistor.

[0053] The second substrate 410 includes a plurality of
color filters (not shown), each of which are arranged in a
one-to-one correspondence relationship with the sub-pixels,
and a common electrode (not shown) that forms an electric
field with the pixel electrode PE. Thus, a director of a liquid
crystal 405 (shown in FIG. 3A) interposed between the first
substrate 420 and the second substrate 410 is changed in
response to the electric field formed by the pixel electrode PE
and the common electrode, so that an amount of the light
passing through the first and second substrates 420 and 410 is
controlled.

[0054] According to an alternative exemplary embodiment
of the invention, the color filters arranged in a one-to-one
correspondence relationship with the sub-pixels may be dis-
posed on the first substrate 420. Also, the first substrate 420
may include the common electrode instead of disposing the
common electrode on the second substrate 410. When the
common electrode is disposed on the first substrate 420, the
common electrode may serve as an opposite electrode that
forms a horizontal electric field with the pixel electrode PE to
control the director of the liquid crystal.

[0055] Thebottom chassis 310 includes the bottom portion
and the side walls extended from the bottom portion, to pro-
vide a receiving space therebetween, and the reflection plate
80 and the lamps 50 are received in the receiving space. The
diffusion plate 120, the optical sheets 130, the reflective
polarizer 140, and the liquid crystal display panel 400 are
sequentially arranged, and disposed on the lamps 50. A top
chassis 380 is coupled with the bottom chassis 310 to cover an
edge of the liquid crystal display panel 400.

[0056] FIG. 3Aisa view illustrating a function of an exem-
plary embodiment of the reflective polarizer, and FIG. 3B is a
partially enlarged cross-sectional view showing an exem-
plary embodiment of a reflective polarizing layer of FIG. 3A.
[0057] Referring to FIG. 3A, the reflection plate 80 is dis-
posed facing a lower portion (e.g., surface) of the lamps 50.
The diffusion plate 120, the optical sheets 130, the reflective
polarizer 140, and the liquid crystal display panel 400 are
sequentially arranged disposed on the lamps 50, ina direction
towards the viewing side of the LCD 500.

[0058] The reflective polarizer 140 includes a reflective
polarizing layer 141, an upper protective layer 145 arranged
on and facing an upper surface of the reflective polarizing
layer 141, and a lower protective layer 148 arranged on and
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facing a lower surface of the reflective polarizing layer 141.
The upper protective layer 145, the reflective polarizing layer
141 and/or the lower protective layer 148 is a single unitary
and indivisible monolith, as illustrated in FIGS. 1 and 2.
[0059] The liquid crystal display panel 400 includes the
first substrate 420 in which the thin film transistor is disposed,
the second substrate 410 facing the first substrate 420, and the
liquid crystal layer 405 interposed between the first substrate
420 and the second substrate 410. In addition, the liquid
crystal display panel 400 includes a first polarizer 428
arranged on a light incident surface of the first substrate 420
and a second polarizer 418 arranged on a light exit surface
(e.g., viewing side surface) of the second substrate 410.
[0060] The light generated by the lamps 50 sequentially
passes through the diffusion plate 120, the optical sheets 130,
and the reflective polarizer 140 to be applied to the liquid
crystal display panel 400. The reflective polarizer 140 trans-
mits or reflects the light according to the direction in which
the light vibrates. In the reflective polarizer 140, a light axis
through which the light travels is substantially parallel to a
transmission axis of the first polarizer 428, and a light axis
from which the light is reflected is substantially parallel to an
absorption axis of the first polarizer 428.

[0061] In one exemplary embodiment, a P-polarized light
and an S-polarized light, which are vibrated in different direc-
tions, are defined. The first polarizer 428 and the reflective
polarizer 140 transmit the P-polarized light therethrough, the
first polarizer 428 absorbs the S-polarized light, and the
reflective polarizer 140 (specifically the reflective polarizing
layer 141) reflects the S-polarized light, where the light gen-
erated by the lamps 50 includes a first P-polarized light 10 and
a first S-polarized light 11, since the light generated by the
lamps 50 vibrates in various directions. As a result, the first
P-polarized light 10 sequentially passes through the reflective
polarizer 140 including the reflective polarizing layer 141 and
the first polarizer 428 and is used to display images on the
liquid crystal display panel 400. However, the first S-polar-
ized light 11 is reflected by the reflective polarizing layer 141
of the reflective polarizer 140 and changed into a second
S-polarized light 12 that travels in a reverse direction toward
the reflection plate 80.

[0062] While the second S-polarized light 12 is reflected by
the reflection plate 80 and travels back towards the reflective
polarizer 140, the second S-polarized light 12 is divided into
a second P-polarized light 13 and a third S-polarized light 14.
Asaresult, similar to the first P-polarized light 10, the second
P-polarized light 13 passes through the reflective polarizer
140 including the reflective polarizing layer 141 and the first
polarizer 428 to be used to display the images on the liquid
crystal display panel 400, and the third S-polarized light 14 is
divided into the P-polarized light and the S-polarized light by
the reflective polarizing layer 141 of the reflective polarizer
140.

[0063] The reflective polarizer 140 repeatedly filters (e.g.,
transmits and reflects) the light according to the direction in
which the light vibrates, such that only the light that is able to
pass through the first polarizer 428 to be used to display the
images is provided to the liquid crystal display panel 400 by
the reflective polarizer 140, thereby improving the brightness
of the liquid crystal display panel 400.

[0064] The reason why the reflective polarizer 140 has the
above-described optical characteristics is because the reflec-
tive polarizer 140 of the invention includes a plurality of
microfibers that has an anisotropic refractive index, and is
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dispersed in a medium having an isotropic refractive index.
Particularly, the reflective polarizing layer 141 of the reflec-
tive polarizer 140 reflects a linear polarized light component
that vibrates in a certain direction according to a refractive
index difference between the medium and the microfibers,
and transmits a linear polarized light component that vibrates
in a different direction from the certain direction. That is,
since the reflective polarizing layer 141 of the reflective polar-
izer 140 includes the microfibers, a multi-layered effect may
be achieved due to boundaries of the microfibers even though
the reflective polarizing layer 141 of the reflective polarizer
140 has a single-layer structure, thereby improving a reflec-
tive polarizing function of the reflective polarizer 140.
[0065] More detailed descriptions about a structure of the
reflective polarizer 140 including the reflective polarizing
layer 141 will be described in detail with reference to FIG.
3B.

[0066] Referring to FIG. 3B, both the upper protective layer
145 and the lower protective layer 148 cover (e.g., overlap) an
entire of the upper and lower surfaces of the reflective polar-
izing layer 141, respectively. The upper protective layer 145
and the lower protective layer 148 may include a material that
has the isotropic refractive index and transmits the light there-
through. In one exemplary embodiment, the upper protective
layer 145 and/or the lower protective layer 148 may include
polycarbonate (“PC”), polyethylene terephthalate (“PET”),
or CoPET that is a copolymer of PET and PC.

[0067] The reflective polarizing layer 141 includes a plu-
rality of first optical members 142. In the illustrated exem-
plary embodiment, each of the first optical members 142
includes a plurality of a microfiber 144 each having the aniso-
tropic refractive index and a substantially linear longitudinal
(e.g., elongated) shape. An entire of the first optical members
142 is disposed within boundaties of the reflective polarizing
layer 141.

[0068] Inoneexemplary embodiment, a refractive index of
the microfibers 144 with respect to a first direction is different
from a refractive index of the microfibers 144 with respect to
a second direction that is substantially perpendicular to the
first direction. The microfibers 144 have the anisotropic
refractive index since each of the microfibers 144 includes a
material that has the anisotropic refractive index to a direction
in which the material is elongated, such as polyethylene naph-
thalate (“PEN") or CoPEN. Thus, in case that the microfibers
144 are elongated to one direction, the microfibers 144 have
the anisotropic refractive index in the direction in which the
microfibers 144 are elongated.

[0069] Due to the optical characteristics of the microfibers
144 described above, the reflective polarizing layer 141
including the first optical members 142 may have the aniso-
tropic refractive index.

[0070] Intheillustrated exemplary embodiment, the reflec-
tive polarizing layer 141 may have a first thickness T1 (shown
in FIG. 3A)of about 50 micrometers to about 1,000 microme-
ters. When the first thickness T1 is below 50 micrometers, it
is difficult to form the first optical member 142 having the
above-mentioned optical characteristics in the reflective
polarizing layer 141, in view of a manufacturing process of
the reflective polarizer 140. In addition, when the first thick-
ness T1 is over 1,000 micrometers, a total thickness of the
reflective polarizer 140 increases and the reflective polarizer
140 may not easily bend or flex. Therefore, it is difficult to
assemble the backlight assembly 200 (shown in FIG. 1)
including the reflective polarizer 140.
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[0071] An intermediate material 147 is disposed between
first optical members 142 which are directly adjacent to each
other. The intermediate material 147 is disposed in an entire
of an area between the first optical members 142, the upper
protective layer 145 and the lower protective layer 148. [n an
exemplary embodiment the intermediate material 147 may be
formed by melting a second optical member 143 (shown in
FIG. 10), the upper protective layer 145 and the lower pro-
tective layer 148. The intermediate material 147 may include
the same material as the upper protective layer 145 and the
lower protective layer 148. The intermediate material 147
may be integrally formed with the upper protective layer 145
and the lower protective layer 148, such that the upper pro-
tective layer 145, the intermediate material 147 and the lower
protective layer 148 collectively form a single unitary indi-
visible monolith. Also, since the intermediate material 147
has the isotropic refractive index substantially the same or the
same as the lower protective layer 148 and the upper protec-
tive layer 145, and has the same refractive index substantially
the same or the same as the upper protective layer 145 and the
lower protective layer 148, light is thereby transmitted
through the reflective polarizer 140.

[0072] The reason that the intermediate material 147 is
melted and formed with the second optical member 143, the
upper protective layer 145 and the lower protective layer 148
is as follows. In an exemplary embodiment of a manufactur-
ing process of the reflective polarizer 140, each of the first
optical member 142 and the second optical member 143 are
pressed together with the upper protective layer 145 and the
lower protective layer 148, respectively. Then, the second
optical member 143, the upper protective layer 145, and the
lower protective layer 148 are melted together, such that the
pre-melted form of the first optical member 142 remains
disposed in the reflective polarizing layer 141 and between
the upper protective layer 145 and the lower protective layer
148, while the second optical member 143 effectively
becomes the intermediate material 147 shown in FIG. 3B.
[0073] Only the intermediate material 147 remains as a
residual substance after the second optical member 143, the
upper protective layer 145, and the lower protective layer 148
are melted together, and the second optical member 143 has
not been illustrated in FIG. 3B. Alternatively, according to a
process condition applied to manufacture the reflective polar-
izer 140, a portion of the originally provided form of the
second optical member 143 may remain at a position in which
the intermediate material 147 is filled in the reflective polar-
izing layer 141. More detailed description about the above
will be described with reference to FI1G. 10.

[0074] FIG. 10 is a view illustrating an exemplary embodi-
ment of a manufacturing process of the reflective polarizer
140 of FIG. 3B. In FIG. 10, the same reference numerals
denote the same elements in FIGS. 3A and 3B, and thus the
detailed descriptions of the same elements will be omitted.
[0075] Referring to FIG. 10, the first optical member 142
and the second optical member 143 are prepared, either com-
pletely separately from each other, or at substantially a same
time as each other. In preparing the first and second optical
members 142 and 143, the first and second optical members
142 and 143 are connected to cross each other, such as in a
weaving shape illustrated in FIG. 10, where portions of the
first optical member 142 overlaps portions of the second
optical member 143 in a plan view. The first optical member
142 includes the microfibers 144 (shown in FIG. 3B) that are
elongated in the first direction D1 to have the anisotropic
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refractive index to the first direction D1. In contrast, the
second optical member 143 includes a material that transmits
the light therethrough and has the isotropic refractive index,
such as polyethylene terephthalate (“PET”) or CoPET that is
the copolymer of PET and PC. Thus, unlike the first optical
member 142, the second optical member 143 has the same
refractive index in all directions.

[0076] After the first and second optical members 142 and
143 are connected to cross each other in a weaving shape, the
upper protective layer 145 is positioned above the woven first
and second optical members 142 and 143, and the lower
protective layer 148 is positioned under the weaving portion
of the first and second optical members 142 and 143 on side
opposite to the upper protective layer 145. The upper protec-
tive layer 145, the lower protective layer 148, and the second
optical member 143 that have the same material, are melted
together to be integrated with each other, where the first
optical member 142 is interposed between the upper protec-
tive layer 145 and the lower protective layer 148. The original
form of the second optical member 143 may become the
intermediate material 147 disposed surrounding the first opti-
cal members 142, or a portion of the original form of the
second optical member 143 may remain in the reflective
polarizing layer 141.

[0077] The reason why the upper protective layer 145 and
the lower protective layer 148 are pressed with the weaving
portion of the first and second optical members 142 and 143
is as follows. Where the second optical member 143 is a fiber
having a round shape in its cross section, a light reflectance
increases due to the shape of the second optical member 143,
to thereby decrease a light transmittance. When the upper
protective layer 145 and the lower protective layer 148 are
pressed with the weaving portion of the first and second
optical members 142 and 143, the upper protective layer 145,
thelower protective layer 148, and the second optical member
143 are melted together. As a result, the second optical mem-
ber 143 has the same refractive index as the upper protective
layer 145 and the lower protective layer 148, and thus the
upper protective layer 145, the lower protective layer 148, and
the second optical member 143 that are integrated with each
other by the pressing may have improved light transmittance.
After the melting of the protective layer 145, the lower pro-
tective layer 148, and the second optical member 143
together, less of the second optical member 143 than origi-
nally provided remains in the formed reflective polarizer 140.

[0078] Referring again to FIGS. 3A and 3B, as described
earlier, the intermediate material 147, the upper protective
layer 145, and the lower protective layer 148 may have the
isotropic refractive index and may have the same refractive
index. In contrast, the first optical member 142 has the aniso-
tropic refractive index, so that the first optical member 142
may have the different refractive index from the intermediate
material 147, the upper protective layer 145, and the lower
protective layer 148 in any direction.

[0079] Inone exemplary embodiment, when the first opti-
cal member 142 has a refractive index of about 1.7 to a certain
direction since the first optical member 142 has the anisotro-
pic refractive index to the certain direction, the intermediate
material 147, the upper protective layer 145, and the lower
protective layer 148 may have a refractive index of about 1.5
to the certain direction. Thus, the light that vibrates in the
certain direction is totally reflected by a difference in refrac-
tive index, and as a result, the reflective polarizer 140 may
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selectively reflect the light that vibrates in the certain direc-
tion and transmit the light that vibrates in a different direction
from the certain direction.

[0080] The thickness of the reflective polarizing layer 141
may be related to a resolution of the liquid crystal display
panel 400. As the resolution of the liquid crystal display panel
400 increases, it is desirable for the liquid crystal display
panel 400 to receive the light having a high brightness to
display images. Also, as the thickness of the reflective polar-
izing layer 141 increases, a reflection characteristic of the
reflective polarizing layer 141 may be improved. Thus, when
the thickness of the reflective polarizing layer 141 increases
according to the increase of the resolution of the liquid crystal
display panel 400, the brightness of the light that is provided
to the liquid crystal display panel 400.

[0081] FIG.4A isapartial plan view showing an exemplary
embodiment ofthe first substrate 420 of FIG. 3A, and FIG. 4B
is a partial plan view showing an exemplary embodiment of
the liquid crystal display panel 400 having the first substrate
420 of FIG. 4A.

[0082] Referringto FIG. 4A, the first substrate 420 includes
a plurality of sub-pixel areas each including the thin film
transistor T, the pixel electrode PE electrically connected to
the thin film transistor T, a gate line GL electrically connected
to the thin film transistor T to provide a gate signal to the thin
film transistor T, and a data line DL electrically connected to
the thin film transistor T to provide a data signal to the thin
film transistor T. A longitudinal direction of the gate line GL,
is arranged substantially perpendicular to a longitudinal
direction of the dataline DL. A sub-pixel area is considered as
an independent area unit capable of independently control-
ling the liquid crystal. In an exemplary embodiment, the pixel
areas may respectively correspond to color filters or color
sub-pixels of the liquid crystal display.

[0083] The thin film transistor T includes a gate electrode
GE branched from the gate line GL, a source electrode SE
branched from the data line DL, a drain electrode DE spaced
apart from the source electrode SE, and an active pattern 20
electrically connecting the source electrode SE and the drain
electrode DE in response to the gate signal.

[0084] Referring to FIG. 4B, the liquid crystal display
panel 400 includes the first substrate 420 and the second
substrate 410 facing each other. The liquid crystal display
panel 400 includes the plurality of the pixel 415. Each pixel
415 includes the plurality of sub-pixels 411, 412, and 413. In
one exemplary embodiment, each pixel 415 may include ared
pixel 411, a green pixel 412, and a blue pixel 413 that are
successively arranged in a direction to which the gate line GL
extends. Ina plan view, each sub-pixel 411,412, and 413 may
correspond to the pixel electrode PE of the pixel electrodes
shown in FIG. 4A and a color filter (not shown) of color filters
arranged on the second substrate 410. In one exemplary
embodiment, each sub-pixel 411, 412, and 413 may overlap
and be aligned with a pixel area described above with respect
to FIG. 4A, in the plan view.

[0085] In the present exemplary embodiment, the red pixel
411, the green pixel 412, and the blue pixel 413 may be
repeatedly arranged in a direction parallel to the gate line GL.
However, the red sub-pixel 411, the green sub-pixel 412, and
the blue sub-pixel 413 may be repeatedly arranged in a direc-
tion parallel to the data line DL, or may be repeatedly
arranged in a different direction to which the gate line GL and
the data line DL extend.
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[0086] Thered sub-pixel411 has a first side 411a, the green
sub-pixel 412 has a second side 4124, and the blue sub-pixel
413 has a third side 413a. The first to third sides 411a, 412a,
and 413a extend in the same direction in which the gate line
GL extends and are positioned aligned along the same
extended line.

[0087] As shown in the illustrated exemplary embodiment,
when each pixel 415 includes the red sub-pixel 411, the green
sub-pixel 412, and the blue sub-pixel 413 that are succes-
sively arranged in the direction parallel to the gate line GL, a
pixel pitch 416 may be defined as a sum of the first side 411a,
the second side 412a, and the third side 413q. Alternatively,
the pixel pitch 416 may be defined as a distance along the
direction parallel to the gate line GL, between a first edge
(e.g., boundary) of the first sub-pixel and a second edge (e.g.,
boundary) of the third sub-pixel, inclusive of any spacing
between adjacent sub-pixels, as shown by the double-ar-
rowed line in FIG. 4B.

[0088] In the illustrated exemplary embodiment, the pixel
415, collectively including the sub-pixels 411, 412 and 413,
has a substantially rectangular shape in a plan view of the
liquid crystal display 400, however, a shape of the pixel 415
should not be limited thereto or thereby. In an exemplary
embodiment where the pixel 415 has a different shape from
the rectangular shape, the pixel pitch 416 may be defined as a
length or width of a pixel including different colored sub-
pixels to reproduce a color on color coordinates.

[0089] The brightness of the LCD 500 may be changed
depending on the thickness of the reflective polarizing layer
141 (shown in FIG. 3B), and the thickness of the reflective
polarizing layer 141, which corresponds to a maximum value
of the brightness, may be decided depending on the pixel
pitch 416.

[0090] More detailed description about the above will be
described in detail with reference to FIGS. 5A to 5C.

[0091] FIGS. 5A to 5C are graphs showing exemplary
embodiments of a brightness achievement rate of the LCD
500, depending on the thickness of the reflective polarizing
layer 141 of FIG. 3A.

[0092] In FIG. 5A, a first graph G1 shows a brightness
achievement rate of the LCD 500 in units of percent (%),
depending on the thickness of the reflective polarizing layer
141 in case that the pixel pitch 416 (shown in FIG. 4B) is of
about 144 micrometers (um). The brightness achievement
rate is a ratio of a desirable brightness of the LCD 500 (shown
in FIG. 1) by using the reflective polarizer 140, to abrightness
of the LCD 500 that is actually measured. That is, as the
brightness achievement rate increases, the increase in bright-
ness ofthe LCD is accelerated by the reflective polarizer 140.

[0093] Referring to the first graph G1, in case that the
reflective polarizing layer 141 has thicknesses of about 8
micrometers, about 15 micrometers, about 200 micrometers,
and about 250 micrometers, the brightness achievement rates
of the LCD 500 depending on the thicknesses of the reflective
polarizing layer 141 are about 53%, about 61%, about 72%,
and about 68%, respectively. In contrast, where the reflective
polarizing layer 141 has thicknesses of about 50 micrometers,
about 100 micrometers, and about 150 micrometers, the
brightness achievement rates of the LCD 500 depending on
the thicknesses of the reflective polarizing layer 141 are about
85%, about 88%, and about 84%, respectively.

[0094] InFIG. 5B, asecond graph G2 shows the brightness
achievement rate of the LCD 500 depending on the thickness
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of the reflective polarizing layer 141 when the pixel pitch 416
(FIG. 4B) is of about 284 micrometers to about 287 microme-
Ters.

[0095] Referring to the second graph G2, if the reflective
polarizing layer 141 has thicknesses of about 8 micrometers,
about 15 micrometers, about 200 micrometers, and about 250
micrometers, the brightness achievement rates of the LCD
500 depending on the thicknesses of the reflective polarizing
layer 141 are about 56%, about 63%, about 71%, and about
65%, respectively. In contrast, if the reflective polarizing
layer 141 has thicknesses of about 50 micrometers, about 100
micrometers, and about 150 micrometers, the brightness
achievement rates of the LCD 500 depending on the thick-
nesses of the reflective polarizing layer 141 are about 86%,
about 88%, and about 84%, respectively.

[0096] In FIG. 5C, a third graph G3 shows the brightness
achievement rate of the LCD 500 depending on the thickness
of the reflective polarizing layer 141 in case that the pixel
pitch 416 (shown in FIG. 4B) is of about 746 micrometers to
about 748 micrometers.

[0097] Referring to the third graph G3, when the reflective
polarizing layer 141 has thicknesses of about 8 micrometers,
about 15 micrometers, about 200 micrometers, and about 250
micrometers, the brightness achievement rates of the LCD
500 depending on the thicknesses of the reflective polarizing
layer 141 are about 54%, about 62%, about 72%, and about
70%, respectively. In contrast, when the reflective polarizing
layer 141 has thicknesses of about 50 micrometers, about 100
micrometers, and about 150 micrometers, the brightness
achievement rates of the LCD 500 depending on the thickness
of the reflective polarizing layer 141 are about 88%, about
91%, and about 88%, respectively.

[0098] According to the first, second, and third graphs G1,
G2, and G3 of FIGS. 5A to 5C, the brightness achievement
rate of the LCD 500 (shown in FIG. 1) is changed depending
on the thickness of the reflective polarizing layer 141 (shown
in FIG. 3A), and the brightness achievement rate of the LCD
500 may be improved when the reflective polarizing layer 141
has a certain thickness. Also, in order to maximize the
increase in the brightness of the LCD 500 by the reflective
polarizer 140, an equation may be obtained as follows. The
thickness T1 (shown in FIG. 3A) of the reflective polarizing
layer 141 may be decided as a function of the pixel pitch, such
as by using the equation detailed below.

[0099] Equation:

(2,000 micrometers—pixel pitch)x0.01=thickness of
the reflective polarizing layer=(2,000 micrometers—
pixel pitch)x0.1

[0100] In the Equation, the “pixel pitch” is the length
described in FIG. 4B (element 416), and since the LCD 500
(shown in FIG. 1) includes the reflective polarizer 140 (shown
in FIG. 1), the brightness of the LCD 500 is wholly increased.
Inaddition, when the reflective polarizer 140 is applied to the
LCD 500, the brightness of the LCD 500 may be more effec-
tively improved by using the Equation considering the pixel
pitch.

[0101] FIGS. 6A and 6B are cross-sectional views each
showing a reflective polarizing layer having a different thick-
ness from the reflective polarizing layer of FIG. 3A.

[0102] Referring to FIG. 6A, a reflective polarizer 140q
includes a reflective polarizing layer 141c¢, an upper protec-
tive layer 145, and a lower protective layer 148. The reflective
polarizing layer 141¢ collectively includes a plurality of a
sub-reflective polarizing layer, such as a first sub-reflective
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polarizing layer 141a and a second sub-reflective polarizing
layer 1415. Each of the first and second sub-reflective polar-
izing layers 141a and 1415 may have a substantially same
thickness ina thickness direction, and a structure as that of the
reflective polarizing layer 141 shown in FIG. 3A. Each of the
first sub-reflective polarizing layer 141a and the second sub-
reflective polarizing layer 1415 is a single unitary indivisible
member.

[0103] The reflective polarizing layer 141¢ includes the
first and second sub-reflective polarizing layers 141a and
1415 that are sequentially stacked, and may define a second
thickness T2 in the thickness direction that is larger than the
first thickness T1 (shown in FIG. 3A). That is, the thickness of
the reflective polarizing layer 141¢ may be controlled
depending on the number of sub-reflective polarizing layers,
such as first and second sub-reflective polarizing layers 141a
and 1415.

[0104] In addition, where the reflective polarizer 140a
includes multiple sub-polarizing layers, a reflectivity of the
reflective polarizer 140a may be further increased. More par-
ticularly, as described earlier with reference to FIG. 3B, since
the refractive index of the first optical member 142 (shown in
FIG. 3B) is different from the refractive index of the upper
protective layer 145 (shown in FIG. 3B), the lower protective
layer 148 (shown in FIG. 3B), and the intermediate material
147 (shown in FIG. 3B), the reflective polarizer 140 (shown in
FIG. 3) reflects the light by using a total reflection phenom-
enon caused by the differences in refractive index. Thus, as
shown in FIG. 6A, in case that the reflective polarizer 140a
includes the first and second sub-reflective polarizing layers
141a and 1415, the light passing through the first sub-reflec-
tive polarizing layer 141a may be reflected by the second
sub-reflective polarizing layer 1415, thereby improving the
light reflectivity of the reflective polarizer 140a.

[0105] Referring to FIG. 6B, a reflective polarizing layer
1414 includes a plurality of a first optical member 142a
having a plurality of a microfiber 144. The first optical mem-
ber 142a having the microfibers 144 collectively has a round
shape in its cross section with a diameter of a second length
L2.

[0106] The cross-sectional diameter of the first optical
member 1424 increases as the number of the microfibers 144
included in the first optical member 142a increases. In one
exemplary embodiment, a number of the microfibers 144
included in one of the first optical member 1424 is larger than
a number of microfibers 144 (shown in FIG. 3B) included in
one of the first optical member 142 shown in FIG. 3B. There-
fore, the second length L2 is larger than the first length L1
(shown in FIG. 3B) of the diameter of the first optical member
142 (shown in FIG. 3B).

[0107] As described above, as the number of the microfi-
bers 144 included in the first optical member 1424 increases,
the cross-sectional diameter of the first optical member 142a
increases. In addition, as the cross-section diameter of the
first optical member 142a increases, the thickness of the
reflective polarizing layer 1414 including the first optical
member 142a may increase.

[0108] FIG. 7 is a cross-sectional view showing another
exemplary embodiment of a reflective polarizing layer
according to the invention.

[0109] Referring to FIG. 7, a reflective polarizer 150
includes a reflective polarizing layer 141, an upper protective
layer 145 disposed directly on an upper surface of the reflec-
tive polarizing layer 141, a lower protective layer 148 dis-
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posed directly on a lower surface of the reflective polarizing
layer 141, and a plurality of a convex portion 149 disposed
directly on outer surfaces of both the upper and lower protec-
tive layers 145 and 148. Each of the convex portions 149
extend from the outer surfaces, and extend in a direction away
from the outer surface, respectively, in a cross-sectional view.
Alternatively, the convex portions 149 may be disposed on an
outer surface of only one of the upper and lower protective
layers 145 and 148.

[0110] The convex portions 149 may each be individual
discrete convex protrusions, having various shapes in a plan
view of the reflective polarizer 150. The shapes may include,
but are not limited to, circular and elliptical. Alternatively, the
convex portions 149 (e.g., semi-circular in cross-section) may
each be longitudinally extended across an entire of the outer
surface of the upper and/or lower protective layers 145 and
148.

[0111] The convex portions 149 may reduce or effectively
prevent contact of the reflective polarizer 150 with other
elements of the LCD 500, since the convex portions 149
directly contact the other elements of the LCD 500, instead of
the reflective polarizer 150 contacting the other elements of
the LCD 500. Especially, the convex portions 149 arranged on
the surface of the upper protective layer 145 may prevent the
reflective polarizer 150 from making contact with the liquid
crystal display panel 400 (shown in FIG. 1), thereby reducing
or effectively preventing deterioration of display quality of
the liquid crystal display panel 400.

[0112] The reflective polarizer 150 may have a surface
roughness of about 0.1 micrometer to about 50 micrometers
due to the convex portions 149. Where the surface roughness
of the reflective polarizer 150 is less than about 0.1 microme-
ter, a structure and/or function ofthe convex portions 149 may
be deteriorated by an external circumstance which could
damage the convex portions 149, thereby causing an increase
an area where the reflective polarizer 150 makes contact with
the liquid crystal display panel 400. As a result, defects in
external appearance of the liquid crystal display panel 400
may be observed. In addition, where the surface roughness of
the reflective polarizer 150 is over about 50 micrometers, the
degree of the scattering in the light generated from the back-
light assembly 200 (shown in FIG. 1) is increased by the
convex portions 149, to thereby deterioration in brightness of
the liquid crystal display panel 400.

[0113] FIG. 8 is a cross-sectional view showing another
exemplary embodiment of a reflective polarizing layer
according to the invention.

[0114] Referring to FIG. 8, a reflective polarizer 151
includes a plurality of a prism pattern 158 disposed directly
on an outer surface of an upper protective layer 145. The
prism patterns 158 change the path of the light exiting from
the upper protective layer 145 after passing through both a
lower protective layer 148 and a reflective polarizing layer
141. More particularly, the prism patterns 158 condense the
light transmitting the reflective polarizer 151 and exiting to an
external of the reflective polarizer 151, such that the path of
the light may be substantially vertical to the reflective polar-
izer 151, thereby improving a front brightness of the LCD
500.

[0115] The prism pattern 158 may include each of an indi-
vidual discrete prismatic protrusion, having various shapes in
a plan view of the reflective polarizer 150. The shapes may
include, but are not limited to, a pyramid. Alternatively, each
of the prism patterns 158 (e.g., triangular in cross-section)
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may be longitudinally extended across an entire of the outer
surface of the upper and/or lower protective layers 145 and
148.

[0116] FIG. 9 is a cross-sectional view showing another
exemplary embodiment of a reflective polarizing layer
according to the invention.

[0117] Referring to FIG. 9, a reflective polarizer 153
includes a plurality of a diffusion member 152 distributed
completely within an upper protective layer 145. The diffu-
sion members 152 diffuse the light exiting from the upper
protective layer 145 after passing through a lower protective
layer 148 and a reflective polarizing layer 141. Thus, the light
provided to the liquid crystal display panel 400 (shown in
FIG. 1) may become more uniform by the reflective polarizer
153. The diffusion members 152 may include voids (e.g., no
material) in the upper protective layer 145, or may include
diffusive materials distributed within the upper protective
layer 145.

[0118] Alternatively, different from those in FIG. 9, the
diffusion members 152 may be distributed in the reflective
polarizing layer 141, and no diffusion members 152 may be
distributed within the upper protective layer 145. Where no
diffusion members 152 are distributed within the upper pro-
tective layer 145, the diffusion members 152 may be arranged
together with the microfibers 144 (shown in FIG. 3B) within
the reflective polarizing layer 141, and the light transmitting
the reflective polarizer 153 may be diffused by the diffusion
members 152. The diffusion members 152 may include a
plurality of the microfiber 144 within a boundary of each
diffusionmember 152, or both the diffusion members 152 and
a plurality of the first optical members 142 (shown in FIG.
3B) separate from the diffusion members 152, may be dis-
posed within the reflective polarizing layer 141.

[0119] According to the above, the reflective polarizer may
improve a light-use efficiency of the light used to display the
images in the LCD, thereby improving the brightness of the
LCD. In addition, the thickness of the reflective polarizing
layer of the reflective polarizer may be determined depending
on the pixel pitch of the liquid crystal display panel, to thereby
maximize the brightness in the LCD.

[0120] Although the exemplary embodiments of the inven-
tion have been described, it is understood that the invention
should not be limited to these exemplary embodiments but
various changes and modifications can be made by one ordi-
nary skilled in the art within the spirit and scope of the
invention as hereinafter claimed.

What is claimed is:
1. A liquid crystal display comprising:
a light source generating a light;
a liquid crystal display panel comprising a pixel including
a plurality of sub-pixels, the liquid crystal display panel
receiving the light from the light source to display
images thereon; and
areflective polarizer arranged between the light source and
the liquid crystal display panel to transmit or reflect the
light according to a direction in which the light vibrates,
wherein the reflective polarizer comprises:
areflective polarizing layer having an anisotropic refrac-
tive index, and including a plurality of microfibers
each longitudinally extending in a same direction
with respect to each other; and

a protective layer overlapping the reflective polarizing
layer,
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wherein a thickness of the reflective polarizing layer is a
function of a dimension of the pixel.
2. The liquid crystal display of claim 1, wherein
the thickness of the reflective polarizing layer is between
about (2,000 micrometers—a pixel pitch)x0.01 and about
(2,000 micrometers—a pixel pitch)x0.1, and

the pixel comprises two adjacent sides extending in differ-
ent directions from each other, and the pixel pitch is
defined by a length of one of the two adjacent sides.

3. The liquid crystal display of claim 2, wherein

the pixel comprises a first sub-pixel, a second sub-pixel,

and a third sub-pixel, which are successively arranged
substantially parallel to a first direction, and

the pixel pitch defined by the length of the one of the two

adjacent sides is taken parallel to the first direction.

4. The liquid crystal display of claim 2, wherein the reflec-
tive polarizing layer comprises a plurality of sub-reflective
polarizing layers which are sequentially stacked.

5. The liquid crystal display of claim 1, further comprising
aprism sheet disposed between the light source and the liquid
crystal display panel, and condensing the light generated by
the light source.

6. The liquid crystal display of claim 5, wherein the reflec-
tive polarizer is disposed between the liquid crystal display
panel and the prism sheet.

7. The liquid crystal display of claim 1, wherein the reflec-
tive polarizer further comprises protruding portions extend-
ing from an outer surface of the protective layer and directly
contacting the liquid crystal display panel.

8. The liquid crystal display of claim 7, wherein the outer
surface of the protective layer has a surface roughness of
about 0.1 micrometer to about 50 micrometers due to the
protruding portions.

9. The liquid crystal display of claim 1, wherein

the microfibers have a longitudinal linear shape and extend

in a first direction to have the anisotropic refractive index
in the first direction, and

the protective layer transmits the light.

10. The liquid crystal display of claim 9, wherein the liquid
crystal display panel further comprises:

a first polarizer disposed on a light incident surface of the

liquid crystal display panel; and

a second polarizer disposed on a light exit surface of the

liquid crystal display panel, and the first polarizer has an
absorption axis which is substantially parallel to the first
direction.
11. The liquid crystal display of claim 1, wherein the
reflective polarizer further comprises a prism pattern dis-
posed on an outer surface of the protective layer, and con-
densing the light generated by the light source.
12. The liquid crystal display of claim 1, wherein the
reflective polarizer further comprises a diffusion member
dispersed within the protective layer, the diffusion member
diffusing the light.
13. A method of manufacturing a liquid crystal display, the
method comprising;
forming a reflective polarizer which transmits or reflects a
light according to a direction in which the light vibrates;

coupling a liquid crystal display panel, comprising a pixel
including a plurality of sub-pixels, with a light source
which generates light; and

disposing the reflective polarizer between the light source

and the liquid crystal display panel,
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wherein the forming a reflective polarizer comprises:

coupling a first optical member including a plurality of
microfibers each longitudinally extended in a same
direction with respect to each other and having an
anisotropic refractive index, with a second optical
member having an isotropic refractive index, such
that the first optical member crosses the second opti-
cal member; and

disposing an upper protective layer and a lower protec-
tive layer on opposing surfaces of the coupled firstand
second optical members, such that the coupled first
optical member and second optical member are dis-
posed between the upper and lower protective layers;
and

pressing the upper protective layer, the lower protective
layer, the first optical member, and the second optical
member to form a reflective polarizing layer compris-
ing the first optical member between the upper pro-
tective layer and the lower protective layer,

wherein a thickness of the reflective polarizing layer is a
function of a dimension of the pixel.

14. The method of claim 13, wherein the forming a reflec-
tive polarizer further comprises:

controlling the thickness of the reflective polarizing layer
to be between (2,000 micrometers—a pixel pitch)x0.01
and (2,000 micrometers—a pixel pitch)x0.1,

the pixel comprising two adjacent sides extending in a
different directions from each other, and the pixel pitch
is defined by a length of one of the two adjacent sides.

15. The method of claim 14, wherein

the pixel comprises a first sub-pixel, a second sub-pixel,
and a third sub-pixel, which are successively arranged
substantially parallel to a first direction, and

the pixel pitch defined by the length of the one of the two
adjacent sides is taken parallel to the first direction.
16. The method of claim 14, wherein the thickness of the
reflective polarizing layer is adjusted according to a number
of the microfibers.

17. The method of claim 14, wherein

the forming a reflective polarizing layer comprises sequen-
tially stacking more than one sub-reflective polarizing
layer on one another, and

the thickness of the reflective polarizing layer is adjusted
according to a number of the sub-reflective polarizing
layers.

18. The method of claim 13, wherein

each of the microfibers extends in a first direction to define
a linear shape, such that the first optical member has the
anisotropic refractive index, and

the second optical member has a linear shape elongated in
a second direction that is substantially perpendicular to
the first direction, such that the second optical member
transmits the light.

19. The method of claim 18, further comprising:

forming a polarizer on a light incident surface of the liquid
crystal display panel, and
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wherein the polarizer has a transmission axis substantially
parallel to the second direction and an absorption axis
substantially parallel to the first direction.

20. The method of claim 13,

wherein, when original forms of each of the first optical
member, the second optical member, the upper protec-
tive layer, and the lower protective layer are pressed,

the second optical member, the upper protective layer, and
the lower protective layer are integrated by melting, and
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the only the original form of the first optical member
remains between the upper protective layer and the
lower protective layer,

wherein the original form of the second optical member is
transformed into an intermediate layer of a different
form having the isotropic refractive index and filling an
entire of an area between the first optical member, the
upper protective layer and the lower protective layer.

L
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