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(54) Display panel comprising metal grid color selective polarizer

(57) A display panel and a display apparatus having
the same, in which the display panel comprises a liquid
crystal layer (500) comprising first and second substrates
(100,200) which are disposed opposite to each other;
and a color filter layer (300) which is formed on a surface

of one of the first and second substrates facing each oth-
er, and includes a first metal linear grid (310) arranged
at different pitches to emit a first polarized component of
incident light with different colors. The provided display
panel and display apparatus have decreased manufac-
turing costs and simplified manufacturing process.
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Description

1. Field

[0001] Apparatuses and methods consistent with the
exemplary embodiments relate to a display panel and a
display apparatus including the same, and more partic-
ularly, to a display panel including a liquid crystal layer
and a display apparatus including the same.

2. Description of the Related Art

[0002] A liquid crystal display (LCD) panel includes first
and second substrates having a liquid crystal layer ther-
ebetween, and a polarizing film for polarizing light inci-
dent to the first and second substrates. Also, the LCD
panel internally includes a color filter layer in the form of
dye in order to represent color with light. While the inci-
dent light passes through the polarizing film and the color
filter layer, the optical efficiency of the LCD panel is low-
ered. Meanwhile, the LCD panel may further include a
dual brightness enhance film (DBEF) at a light-incident
side so as to compensate for light loss due to polarization.
[0003] The polarizing film and the DBEF increase man-
ufacturing costs of the LCD panel or of the display appa-
ratus and makes the manufacturing process complicat-
ed.

SUMMARY

[0004] Accordingly, one or more exemplary embodi-
ments provide a display panel and a display apparatus
including the same, in which manufacturing costs are de-
creased and a manufacturing process is simplified.
[0005] Another exemplary embodiment provides a dis-
play panel having improved optical efficiency and a dis-
play apparatus including the same.
[0006] Still another exemplary embodiment provides
a display apparatus which can a passive type stereo-
scopic image excellent in visibility.
[0007] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Other features of the invention will be
apparent from the dependent claims, and the description
which follows.
[0008] The foregoing and/or other aspects may be
achieved by providing a display panel with a liquid crystal
layer, including first and second substrates which are dis-
posed opposite to each other; and a color filter layer
which is formed on one of the first and second substrates
between the first and second substrates, and includes a
first metal linear grid arranged at different pitches to emit
a first polarized component of incident light with different
colors.
[0009] The display panel may further include a first po-
larizing layer transmitting a second polarized component
different from the first polarized component.
[0010] The first polarizing layer may include a second

metal linear grid formed on the other surface between
the first substrate and the second substrate.
[0011] The display panel may further include a second
polarizing layer formed beneath the color filter layer and
including a third metal linear grid capable of transmitting
the first polarized component.
[0012] The first and second substrates may be dis-
posed on opposite faces of the display panel to each
other. The first and second substrates may be disposed
on opposite faces/sides of one or more of the liquid crystal
layer, the color filter layer, the first metal linear grid, first
polarizing layer transmitting.
[0013] The first polarizing layer may include a polariz-
ing film formed on an outer surface of the other one of
the first substrate and the second substrate.
[0014] The display panel may further include a pixel
layer formed on one surface between the first substrate
and the second substrate and formed with a pixel includ-
ing a plurality of sub pixels, and at least three sub pixels
may be of a different pitch from the first metal linear grids.
[0015] The first metal linear grid may include a red met-
al linear grid, a green metal linear grid and a blue metal
linear grid, and the red metal linear grid may be arranged
at every pitch shorter than 1/2 of a red light wavelength,
the green metal linear grid is arranged at every pitch
shorter than 1/2 of a green light wavelength, and the blue
metal linear grid is arranged at every pitch shorter than
1/2 of a blue light wavelength.
[0016] The first metal linear grid may include a first
metal layer, an insulating layer, and a second metal layer
stacked in sequence.
[0017] The height of the first metal linear grid may be
larger than the width thereof.
[0018] The color filter layer may further include a die-
lectric layer stacked beneath the first metal linear grid.
[0019] The first metal linear grid may include a first
polarizing linear grid transmitting the first polarized com-
ponent, and a second polarizing linear grid transmitting
the second polarized component, the color filter layer
may be divided in the form of a checkerboard, and the
first polarizing linear grid and the second polarizing linear
grid are alternately formed in adjacent cells of the check-
erboard.
[0020] The second metal linear grid may include a first
polarizing linear grid transmitting the first polarized com-
ponent, and a second polarizing linear grid transmitting
the second polarized component, and the first polarizing
linear grid of the second metal linear grid may correspond
to the second polarizing linear grid of the first metal linear
grid, and the second polarizing linear grid of the second
metal linear grid may correspond to the first polarizing
linear grid of the first metal linear grid.
[0021] The display panel may further include a pixel
layer formed on one surface between the first substrate
and the second substrate, and formed with a pixel includ-
ing a plurality of sub pixels, wherein a cell of the check-
erboard is formed to correspond to the pixel.
[0022] The first metal linear grid may include a first
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polarizing linear grid transmitting the first polarized com-
ponent, and a second polarizing linear grid transmitting
the second polarized component, the color filter layer
may be divided into a plurality of rows or a plurality of
columns, and the first polarizing linear grid and the sec-
ond polarizing linear grid may be alternately formed in
the rows or the columns.
[0023] The second metal linear grid may include a first
polarizing linear grid transmitting the first polarized com-
ponent, and a second polarizing linear grid transmitting
the second polarized component, and the first polarizing
linear grid of the second metal linear grid may correspond
to the second polarizing linear grid of the first metal linear
grid, and the second polarizing linear grid of the second
metal linear grid may correspond to the first polarizing
linear grid of the first metal linear grid.
[0024] The display panel may further include a pixel
layer formed on one surface between the first substrate
and the second substrate, and formed with a pixel includ-
ing a plurality of sub pixels, wherein the row or the column
is formed to correspond to a pixel row or a pixel column.
[0025] Another aspect may be achieved by providing
a display apparatus including a display panel with a liquid
crystal layer, which includes first and second substrates
which are disposed opposite to each other, and a color
filter layer which is formed on one of the first and second
substrates between the first and second substrates, and
includes a first metal linear grid arranged at different
pitches to emit a first polarized component of incident
light with different colors; and a backlight assembly which
emits light to the display panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The above and/or other aspects will become
apparent and more readily appreciated from the following
description of the exemplary embodiments, taken in con-
junction with the accompanying drawings, in which:

FIG. 1 shows a layer structure of a display panel
according to an exemplary embodiment;
FIG. 2 is a view showing a color filter layer of FIG. 1;
FIGs. 3A and 3B are views showing a first metal lin-
ear grid of a sub pixel;
FIG. 4 is a cross-section view of the color filter layer
of FIG. 2;
FIG. 5 is a cross-section view of another color filter
layer according to an exemplary embodiment;
FIG. 6 is a view showing a layer structure of a display
panel according to another exemplary embodiment;
FIG. 7 is a cross-section view of the display panel of
FIG. 6;
FIG. 8 is a cross-section view of a polarizing layer
on a second substrate of FIG. 7;
FIGs. 9 to 11 are views showing a color filter layer
and a polarizing layer of a display panel according
to another exemplary embodiment;
FIG. 12 is a view showing a layer structure of a dis-

play panel according to still another exemplary em-
bodiment;
FIG. 13 is a cross-section of the display panel of FIG.
12;
FIGs. 14A to 14F are views for explaining a manu-
facturing method for a first substrate of a display pan-
el according to still another exemplary embodiment;
FIG. 15A to 15D are views for explaining a manu-
facturing method for a second substrate of a display
panel according to still another exemplary embodi-
ment;
FIG. 16 is a cross-section view of a display panel
according to still another exemplary embodiment;
FIG. 17 is a view for explaining polarization of first
and second metal linear grids of the display panel
according to an exemplary embodiment;
FIG. 18 is a view for explaining polarization of first
and second metal linear grids of the display panel
according to another exemplary embodiment;
FIG. 19 is a cross-section view of a display panel
according to still another exemplary embodiment;
FIG. 20 is a cross-section view of a display panel
according to still another exemplary embodiment;
FIG. 21 is a schematic view of a display apparatus
according to an exemplary embodiment;
FIG. 22 is a control block diagram of a display ap-
paratus according to an exemplary embodiment;
FIG. 23 is a view of explaining display of a three-
dimensional image (3D image) in a display appara-
tus according to an exemplary embodiment; and
FIG. 24 is a view for explaining a manufacturing
method of the display apparatus of FIG. 23.

DETAILED DESCRIPTION OF THE EXEMPLARY EM-
BODIMENTS

[0027] Below, exemplary embodiments will be de-
scribed in detail with reference to accompanying draw-
ings so as to be easily realized by a person having ordi-
nary knowledge in the art. The exemplary embodiments
may be embodied in various forms without being limited
to the exemplary embodiments set forth herein. Descrip-
tions of well-known parts are omitted for clarity, and like
reference numerals refer to like elements throughout.
[0028] FIG. 1 shows a layer structure of a display panel
according to an exemplary embodiment.
[0029] As shown therein, a display panel 1000 in this
exemplary embodiment includes first and second sub-
strates 100 and 200 opposite to each other, and a color
filter layer 300, a pixel layer 400 and a liquid crystal layer
500 arranged in sequence between the first and second
substrates 100 and 200. The display panel 1000 includ-
ing the liquid crystal layer 500 may be used in a television,
home appliances such as a monitor, a cellular phone, a
portable multimedia player (PMP), a Netbook, a note-
book computer, a mobile terminal such as an E-book
terminal or the like, a display apparatus for exhibition and
advertisement, etc.
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[0030] The color filter layer 300 and the pixel layer 400
are formed in sequence on the first substrate 100. The
liquid crystal layer 500, whose alignment is adjusted by
an applied voltage, is inserted between the first and sec-
ond substrates 100 and 200. The array of the liquid crystal
layer 500 is controlled in accordance with a twisted
nematic (TN) mode, a vertical alignment (VA) mode, a
patterned vertical alignment (PVA) mode, an in-plane
switching (IPS) mode or the like operating mode of the
display panel 1000. To improve an optical viewing angle,
sub pixels are divided or patterned, the refractive index
of the liquid crystal is uniformly adjusted, or the like tech-
nology may be used.
[0031] The color filter layer 300 is formed on the first
substrate 100, and the pixel layer 400 for controlling the
liquid crystal array and displaying an image is formed on
the color filter layer 300. FIG. 2 is a view showing a color
filter layer of FIG. 1, FIGs. 3A and 3B are views showing
a first metal linear grid of a sub pixel, and FIG. 4 is a
cross-section view of the color filter layer of FIG. 2. The
color filter layer 300 includes the first metal linear grid
310 arranged with different pitches so that a first polarized
component of the incident light can be emitted as light of
different color.
[0032] As shown therein, the first metal linear grid 310
is shaped like a bar arranged in certain direction on the
first substrate 100. The first metal linear grid 310 is ar-
ranged to be of a certain height (H) and width (W). The
cycle, i.e., the pitch of the first metal linear grid 310 is
controlled differently according to desired colors of light.
[0033] If a pitch of a diffraction grid is adjusted to be
equal to or shorter than 1/2 of the wavelength of the light,
a diffraction wave is not formed but only transmitted light
and reflected light exist. As shown therein, when the in-
cident light passes through the first metal linear grid 310
shaped like a slit, the first polarized component of the
incident light, which is perpendicular to the first metal
linear grid 310, is transmitted by the first substrate 100,
but a second polarized component, which is parallel to
the first metal linear grid 310, becomes reflected light.
That is, the incident light passing through the color filter
layer 300 is polarized with respect to a certain direction.
Meanwhile, air may be formed in between the first metal
linear grids 310.
[0034] FIG. 3A is a view showing a pixel I and sub
pixels 410-R, 410-G and 410-B constituting the pixel I.
In this exemplary embodiment, the pixel I includes a red
sub pixel 410-R formed in a region where red light is
emitted, a green sub pixel 410-G formed in a region
where green light is emitted, and a blue sub pixel 410-B
formed in a region where blue light is emitted. The color
filter layer 300 corresponding to such a pixel layer 400
is formed with the first metal linear grid 310 having dif-
ferent pitches according to the sub pixels 410-R, 410-G
and 410-B.
[0035] FIG. 3B is a view showing the first metal linear
grid 310 corresponding to the sub pixels 410-R, 410-G
and 410-B. The first metal linear grid 310 includes a red

metal linear grid 310-R formed in a region corresponding
to the red sub pixel 410-R, a green metal linear grid 310-
G formed in a region corresponding to the green sub pixel
410-G, and a blue metal linear grid 310-B formed in a
region corresponding to the blue sub pixel 410-B.
[0036] The red metal linear grid 310-R is arranged at
every pitch shorter than 1/2 of a red light wavelength, the
green metal linear grid 310-G is arranged at every pitch
shorter than 1/2 of a green light wavelength, and the blue
metal linear grid 310-B is arranged at every pitch shorter
than 1/2 of a blue light wavelength. Thus, each pitch of
the metal linear grids 310-R, 310-G and 310-B is adjusted
in accordance with the sub pixels 410-R, 410-G and 410-
B, so that the wavelength of the incident light can be
controlled to thereby allow the sub pixels 410 to emit light
of different colors, respectively.
[0037] The pitch of the red metal linear grid 310-R is
shorter than 1/2 of the red light wavelength, i.e., about
330 ∼ 390nm, and the incident light is separated into a
red light spectrum having a first polarized component
while passing through the red metal linear grid 310-R.
The pitch of the green metal linear grid 310-G is shorter
than 1/2 of the green light wavelength, i.e., about 250 ∼
290nm, and the incident light is separated into a green
light spectrum having the first polarized component. The
pitch of the blue metal linear grid 310-B may be set up
to be shorter than 1/2 of the blue light wavelength, i.e.,
about 220 ∼ 240nm. The light passing through the blue
metal linear grid 310-B is separated into a blue light spec-
trum having the first polarized component. In other words,
the pitches of the metal linear grid 310 are decreased in
order of the red metal linear grid 310-R, the green metal
linear grid 310-G and the blue metal linear grid 310-B.
The pitch of the first metal linear grid 310 may be adjusted
in accordance with light wavelengths of color desired to
be emitted from the display panel 1000, and light of yel-
low, cyan and magenta may be emitted instead of the
foregoing light of red, green and blue.
[0038] As shown in FIG. 4, the first metal linear grid
310 in this exemplary embodiment includes a first metal
layer 311, an insulating layer 313 and a second metal
layer 315 stacked in sequences. The first metal layer 311
and the second metal layer 315 may be made of metal
such as Al, Ag, etc. and may have a height of less than
about 100nm. In this exemplary embodiment, each of the
first metal layer 311 and the second metal layer 315 may
be formed to have a height of about 40nm. The insulating
layer 313 stacked between the first metal layer 311 and
the second metal layer 315 may include a dielectric ma-
terial such as ZnSe and TiO2, and may be formed to
have a height of less than about 150nm. The height of
the first metal linear grid 310 is larger than the width there-
of, and a ratio of height to width may be 2 ∼ 4, for example,
3. In the first metal linear grid 310, the width, the height,
the pitch, the ratio of height to width, and a ratio of pitch
to width may be varied depending on the material forming
the first metal linear grid 310. That is, simulation about
optical transmittance is conducted by taking the kind of
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metal, the height of dielectric material, etc. into account,
and an optimal condition may be selected. Also, the
width, the height, the pitch, the ratio of height to width,
and a ratio of pitch to width of the first metal linear grid
310 may be varied depending on color of emitted light,
i.e., each sub pixel 410.
[0039] The principle that colored light is emitted from
the metal layer 311, 315 of the first metal linear grid 310
is based on Plasmon in which free electrons in metal are
collectively oscillated. Nano-sized metal shows Plasmon
resonance on a surface of the metal due to the oscillation
of the free electrons. The surface Plasmon resonance is
collective charge density oscillation of the electrons on
the surface of a metal thin film, and a surface Plasmon
wave caused by the surface Plasmon resonance is a
surface electromagnetic wave propagating along a
boundary surface between the metal and the dielectric
material adjacent to the metal. As a kind of surface elec-
tromagnetic wave propagating along the boundary sur-
face between metal and the dielectric material, the sur-
face Plasmon wave corresponds to a wave generated
when light incident to the metal surface and having a
certain wavelength is not totally reflected and causes a
surface wave. If the metal linear grid 310 including the
first metal layer 311, the insulating layer 313 and the sec-
ond metal layer 315 is arranged in the form of slits in a
certain cycle, the color of emitted light is varied depending
on the cycle.
[0040] According to this exemplary embodiment, the
first metal linear grid 310 is configured to make white light
filter into individual colors throughout a visible light re-
gion. This is to achieve a nano oscillator for quantum-
Plasmon-quantum conversion within a certain oscillation
wavelength, which enhances a pass bandwidth and
makes compactness possible as compared with other
color filtering methods. Also, the filtered light has already
been naturally polarized, so that the filtered light can be
directly applied to an LCD panel or the like without any
separate polarizing layer.
[0041] Accordingly, the display panel 100 can gener-
ate polarized colored light through one color filter layer
300 instead of the existing polarizing film and color filter.
Also, light that is not transmitted by the first substrate 100
is not absorbed either but is instead reflected from the
first metal layer 311 of the first metal linear grid 310, so
that this light is likely to be reflected again toward the
display panel 1000. That is, the total optical efficiency is
improved so that the conventional dual brightness en-
hance film (DBEF) can be omitted.
[0042] The pixel layer 400 includes a plurality of pixels
(not shown) for changing the array of liquid crystal filled
in the liquid crystal layer 500 in response to a control
signal received from the exterior.
[0043] FIG. 5 is a cross-section view of another color
filter layer according to an exemplary embodiment.
[0044] As shown therein, the color filter layer 300 may
further include a dielectric layer 320 stacked under the
first metal linear grid 310. The dielectric layer 320 may

be made of a material similar to the first substrate 100,
and may contain MgF2. The dielectric layer 320 may be
provided in the form of a film coupled to the first substrate
100. Here, the dielectric layer 320 may replace the first
substrate 100 or may be omitted.
[0045] FIG. 6 is a view showing a layer structure of a
display panel according to another exemplary embodi-
ment, and FIG. 7 is a cross-section view of the display
panel of FIG. 6. As shown therein, the display panel 1000
may further include a first polarizing layer 600 between
the liquid crystal layer 500 and the second substrate 200.
The first polarizing layer 600 may further include a second
metal linear grid 610 that transmits light of a second po-
larized component different from the first polarized com-
ponent, and changes only a polarized state of the incident
light.
[0046] On the color filter layer 300, a planarization lay-
er 100-1 for protecting and leveling the first metal linear
grid 310 is formed. The pixel layer 400 formed on the
planarization layer 100-1 includes a plurality of pixels (not
shown) for changing the liquid crystal array filled in the
liquid crystal layer 500, and each pixel includes a plurality
of sub pixels 410. In this exemplary embodiment, the sub
pixels 410 represent the smallest unit pixels in which vid-
eo signal values corresponding to red, green and blue
are input, and a unit, which includes a plurality of sub
pixels 410 and expresses one video signal, is regarded
as the pixel. The sub pixel 410 includes a thin film tran-
sistor (TFT) 411 as a switching device, and a pixel elec-
trode 412. In the exemplary embodiment, the sub pixel
410 has a two-dimensional spatial concept as well as a
physical concept including the TFT 411 and the pixel
electrode 412.
[0047] On the planarization layer 100-1 of the first sub-
strate 100, the gate electrode 411-1 is formed. The gate
electrode 411-1 may be a single or multiple layers con-
taining metal. On the same layer as the gate electrode
411-1, there are further formed a gate line (not shown)
connected to the gate electrode and arranged in a trans-
verse direction of the display panel 1000, and a gate pad
(not shown) connected to a gate driver (not shown) and
transmitting a driving signal to the gate line. Also, on the
same layer as the gate electrode 411-1, a sustain elec-
trode 413 is formed for building electric charges up.
[0048] On the first substrate 100, a gate insulating lay-
er 411-2 containing silicon nitride (SiNx) or the like covers
the gate electrode 411-1 and the sustain electrode 413.
[0049] On the gate insulating layer 411-2 of the gate
electrode 411-1, a semiconductor layer 411-3 containing
amorphous silicon or the like semiconductor is formed.
On the semiconductor layer 411-3, an ohmic contact lay-
er 411-4 containing n+ hydrogenated amorphous silicon
or the like material highly doped with silicide or n-type
impurities is formed. Further, the ohmic contact layer
411-4 is removed in a channel portion between a source
electrode 411-5 and a drain electrode 411-6 to be de-
scribed later.
[0050] On the ohmic contact layer 411-4 and the gate
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insulating layer 411-2, data wiring lines 411-5 and 411-6
are formed. The data wiring lines 411-5 and 411-6 may
also be a single or multiple layers containing metal. The
data wiring lines 411-5 and 411-6 includes a data line
(not shown) formed in a vertical direction and intersecting
a gate line (not shown) to form the sub pixel 410, a source
electrode 411-5 branched from the data line and extend-
ed to an upper portion of the ohmic contact layer 411-4,
and a drain electrode 411-6 separated from the source
electrode 411-5 and formed on an upper portion of the
ohmic contact layer 411-4 opposite to the source elec-
trode 411-5.
[0051] On the gate insulating layer 411-2 and the sem-
iconductor layer 411-3 that is not covered with the data
wiring lines 411-5 and 411-6, a passivation layer 411-7
is formed. At this time, silicon nitride or the like inorganic
insulting film may be further formed between the passi-
vation layer 411-7 and the TFT 411, thereby securing the
reliability of the TFT 411.
[0052] Typically, the pixel electrode 412 formed on the
passivation layer 411-7 contains indium tin oxide (ITO)
or indium zinc oxide (IZO), or the like transparent con-
ductive material. The pixel electrode 412 is electrically
connected to the source electrode 411-5.
[0053] As shown in FIG. 7, the second substrate 200
is formed with the first polarizing layer 600, and a black
matrix 200-1 in a region corresponding to the TFT 411
of the first substrate 100, and a common electrode 200-3
generating a voltage corresponding to the pixel electrode
412.
[0054] FIG. 8 is a cross-section view of the first polar-
izing layer 600. As shown in FIG. 8, the first polarizing
layer 600 includes the second metal linear grid 610
shaped like a bar arranged in a direction perpendicular
to the first metal linear grid 310. That is, the second metal
linear grid 610 transmits a second polarized component
perpendicular to the first polarized component. The sec-
ond metal linear grid 610 has a pitch capable of trans-
mitting incident light of all wavelengths since it has only
to transmit the second polarized component. Particularly,
the pitch of the second metal linear grid 610 may be
formed to be shorter than 1/2 of a blue light wavelength.
In this exemplary embodiment, the second metal linear
grid 610 has a height of about 150nm and a pitch of 100
to 150nm. Also, a ratio of height to width of the second
metal linear grid 610 may be adjusted within a range from
2 to 4.
[0055] The second metal linear grid 610 includes a
metal layer 611 and a hard mask 612 formed on the metal
layer 611. The metal layer 611 may contain the same
metal as or different metal from that of the first metal
linear grid 310. In other words, the metal layer 611 may
contain metal such as Al, Ag, Cu, etc., or may contain
MoW or the like hard alloy. Alternatively, the metal layer
611 may be made of a conductive polymer or may contain
the conductive polymer. The hard mask 612 serves to
protect the metal layer 611 and improve polarizing per-
formance of the metal layer 611, and may contain a di-

electric material such as SiO2.
[0056] According to another exemplary embodiment,
the first metal linear grid 310 and the second metal linear
grid 610 may have the same polarizing direction. Since
it can be set up that light can be blocked out or transmitted
in accordance with whether a voltage is applied or not
by adjusting the state of the liquid crystal depending on
an orientation, there is no need for making the polarizing
directions of the first metal linear grid 310 and the second
metal linear grid 610 be perpendicular to each other. This
may be adjusted in accordance with the orientation of
the liquid crystal.
[0057] The planarization layer 100-1 is formed on the
first metal linear grid 310 so as to protect and level the
first metal linear grid 310.
[0058] On the planarization layer 100-1, the black ma-
trix 200-1 is formed in a region corresponding to the TFT
411 of the first substrate 100. Generally, the black matrix
200-1 serves to divide the sub pixels 410 and prevent
the TFT 411 from being exposed to external light. The
black matrix 200-1 contains a photosensitive organic ma-
terial with black dye. As the black dye, carbon black, ti-
tanium oxide or the like is used.
[0059] On the black matrix 200-1, an overcoat layer
200-2 is formed for leveling and protecting the black ma-
trix 200-1. As the overcoat layer 200-2, an acrylic epoxy
material is typically used.
[0060] On the overcoat layer 200-2, a common elec-
trode 200-3 is formed. The common electrode 200-3 is
made of a transparent conductive material such as indi-
um tin oxide (ITO), indium zinc oxide (IZO), etc. The com-
mon electrode 200-3, together with the pixel electrode
412 of the first substrate 100, directly applies voltage to
the liquid crystal layer 500.
[0061] FIGs. 9 to 11 are views showing a color filter
layer and a polarizing layer of a display panel according
to another exemplary embodiment. The display panel
1000 of FIGs. 9 to 11 includes the first metal linear grid
310 and the second metal linear grid 610 different from
the first metal linear grid 310 in material, particularly, in
metal material contained therein. The metal contained in
the first metal linear grid 310 and the second metal linear
grid 610 may be different from each other in reflectivity
and hardness.
[0062] The display panel 1000 of FIG. 9 includes the
first metal linear grid 310 containing metal of high reflec-
tivity, and a second metal linear grid 610 containing metal
of low reflectivity. If light enters through the bottom of the
first substrate 100 and exits through the second substrate
200, the light of only the first polarized component enters
the liquid crystal layer 500, and the light of the second
polarized component is reflected from the first substrate
100. Typically, a backlight assembly (not shown) emitting
light under the display panel 1000 includes a reflective
plate that reflects light reflected from the first substrate
100 toward the display panel 1000 again. Metal con-
tained in the first metal linear grid 310 may have high
reflectivity so that much more light can be recycled by
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the reflective plate and enter the first substrate 100, i.e.,
more much light of the second polarized component can
enter the reflective plate. For example, the first metal
linear grid 310 may include metal having high reflectivity,
such as Al, Ag, Cu, etc. Thus, if the highly-reflective metal
causes the reflectivity of the first metal linear grid 310, it
is possible to omit the dual brightness enhance film
(DBEF) used in the conventional display panel. Accord-
ingly, there is an effect on reducing production costs of
the display panel 1000, and it is possible to make the
display apparatus including the display panel 1000 thin
and lightweight.
[0063] The second metal linear grid 610 may contain
metal having low reflectivity so as to suppress reflection
of external light and absorb the light. The second metal
linear grid 610 may undergo additional processes for de-
creasing the reflectivity of the metal, or may include or
be configured with carbon, chrome oxide, etc. for absorb-
ing the light.
[0064] In the meantime, the second metal linear grid
610 according to another exemplary embodiment may
include metal having high strength in consideration of
numerous contacts with the exterior. For example, the
second metal linear grid 610 may contain MoW or the
like alloy, or may contain conductive polymer capable of
performing substantially the same function as the metal
layer.
[0065] A display panel 1000 of FIG. 10 may further
include a light absorbing layer 330 formed on the first
metal linear grid 310 included in the first substrate 100
and absorbing light. If external light enters the display
panel 1000 and is reflected again, there are problems
that a contrast ratio of the display panel 1000 may be
lowered and picture quality may be deteriorated due to
the reflection of light. To prevent these problems, the first
substrate 100 according to this exemplary embodiment
includes the light absorbing layer 330 on the first metal
linear grid 310 in order to absorb undesired external light.
[0066] The light absorbing layer 330 may contain metal
having low reflectivity, and or may include or be config-
ured with carbon, chrome oxide, etc. for absorbing the
light.
[0067] Alternatively, the light absorbing layer 330 may
be formed not on the first substrate but beneath the sec-
ond metal linear grid 610 of the second substrate 200.
That is, the external light is intercepted by the light ab-
sorbing layer formed beneath the second metal linear
grid 610 and thus prevented from entering the display
panel 1000.
[0068] FIG. 11 shows a first light absorbing layer 331
formed on the first substrate 100 and a second light ab-
sorbing layer 631 formed on the second substrate 200.
To reduce the problems not associated with the light emit-
ted from the backlight assembly (not shown) but instead
of the reflection of the external light, the display panel
1000 according to this exemplary embodiment includes
the light absorbing layers 331 and 631 on both the first
and second substrates 100 and 200. The light absorbing

layers 331 and 631 may be configured with carbon,
chrome oxide, etc., but are not limited thereto as long as
the light absorbing layers 331 and 631 include a material
capable of absorbing the light.
[0069] The first light absorbing layer 331 and the sec-
ond light absorbing layer 631 may be formed on either
of the substrates as shown in FIG. 10, or may be omitted
altogether.
[0070] FIG. 12 is a view showing a layer structure of a
display panel according to still another exemplary em-
bodiment, and FIG. 13 is a cross-section of the display
panel of FIG. 12.
[0071] As shown therein, the display panel 1000 ac-
cording to this exemplary embodiment may further in-
clude a second polarizing layer 700 provided beneath
the color filter layer 300 and transmitting the first polarized
component. The second polarizing layer 700 may include
a third metal linear grid 710 made of substantially the
same metal as the second metal linear grid 610 of the
first metal linear grid 310 or the second metal linear grid
610, and oriented in the same direction as the first metal
linear grid 310. The third metal linear grid 710 is oriented
in the same direction as the first metal linear grid 310,
and thus transmits the first polarized component. The
light of the first polarized component passed through the
second polarizing layer 700 is emitted with red, blue and
green colors while passing through the color filter layer
300.
[0072] The metal layer contained in the third metal lin-
ear grid 710 may contain highly-reflective metal, e.g., at
least one of Al, Ag and Cu. Further, a light absorbing
layer may further be provided on the metal layer and ab-
sorb external light.
[0073] FIGs. 14A to 14F are views for explaining a
manufacturing method for a first substrate of a display
panel according to still another exemplary embodiment.
[0074] As shown in FIG. 14A, a metal layer 711 and a
hard mask 712 for protecting the metal layer 711 are
stacked on the first substrate 100 to form the second
polarizing layer 700.
[0075] Then, a general patterning process is per-
formed. In other words, photoresist is deposited, exposed
to light through a mask, and developed and etched to
thereby form the third metal linear grid 710 (refer to FIG.
14B).
[0076] Then, as shown in FIG. 14C, the planarization
layer 100-1 is formed on the second polarizing layer 700.
The planarization layer 100-1 may contain silicon nitride
SiNx.
[0077] As shown in FIG. 14D, the first metal layer 311,
the insulating layer 313 and the second metal layer 315
are stacked in sequence by a sputtering method or the
like in order to form a color filter polarizing layer 300 on
the planarization layer 100-1.
[0078] As shown in FIG. 14E, the first metal linear grid
310 (311, 313 and 315) is formed by performing a pho-
tolithography or etching process once.
[0079] Then, as shown in FIG. 14F, the planarization
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layer 100-1 is formed for protecting and leveling the sur-
face of the first metal linear grid 310, and the TFT 411
and the pixel electrode 412 electrically connected to the
TFT 411 are formed on the planarization layer 412. The
pixel electrode 412 may be formed by depositing metal
by the sputtering method and patterning it.
[0080] FIG. 15A to 15D are views for explaining a man-
ufacturing method for a second substrate of a display
panel according to still another exemplary embodiment.
[0081] The first polarizing layer 600 of the second sub-
strate 200 may be formed by a method similar to that for
the color filter polarizing layer 300 of the first substrate
100. That is, as shown in FIG. 15A, the metal layer 611
and the hard mask 612 for protecting the metal layer 611
are stacked on the second substrate 200.
[0082] Then, the second metal linear grid 610 is formed
by performing a photolithography or etching process
once (refer to FIG. 15B).
[0083] After forming the second metal linear grid 610,
as shown in FIG. 15C, the planarization layer 100-1 for
protecting and leveling the surface of the second metal
linear grid 610 is formed.
[0084] As shown in FIG. 15D, the black matrix 200-1
is formed on the planarization layer 100-1 in a region
corresponding to the TFT 411, and the overcoat layer
200-2 is formed for leveling the black matrix 200-1. Fur-
ther, the common electrode 200-3 containing a transpar-
ent conductive material is formed by a sputtering method.
[0085] The two substrates 100 and 200 of FIGs. 15D
and 14F are coupled and encapsulated with each other,
and the liquid crystal is inserted therein, thereby com-
pleting the display panel 1000.
[0086] FIG. 16 is a cross-section view of a display pan-
el according to still another exemplary embodiment.
[0087] As shown therein, the display panel 1000 ac-
cording to this exemplary embodiment includes a first
polarizing layer 600 formed on the first substrate 100,
and a color filter layer 300 and a second polarizing layer
700 formed on the second substrate 200. In other words,
the color filter layer 300 and the second polarizing layer
700 may be arranged on not the pixel layer 400 but on
the substrate formed with the black matrix 200-1. If light
enters through the bottom of the first substrate 100, the
light of second polarized component passed through the
first polarizing layer 600 passes through the liquid crystal
layer 500, and then emits as the light of the first polarized
component with different colors while passing through
the color filter layer 300 and the second polarizing layer
700. Each of the color filter layer 300 and the first polar-
izing layer 600 may be selectively formed on the same
or different substrates as the pixel electrode 412. Of
course, light may enter though the second substrate 200
and exit through the first substrate 100.
[0088] The display panel 1000 according to an alter-
native exemplary embodiment may include a reflection
constraining layer (not shown) arranged on either of the
first substrate 100 or the second substrate 200, i.e., an
outer surface of the substrate through which light is sub-

stantially emitted. The display panel 1000, which is a
transmission-type panel where image is displayed with
only the incident light and light is fully transmitted, may
further include the reflection-constraining layer to de-
crease surface reflection due to external light. Further,
the reflection constraining layer may include an anti-re-
flection film or an anti-glare film, or may include a moth-
eye pattern layer formed by nano technology on the outer
surface of the second substrate 200. Also, the reflection-
constraining layer may be formed by treatment such as
low reflection (LR), anti-reflection (AR), hardcoating
(HC), etc. or by combination of the above treatment. Such
surface treatment may perform resolution enhancement,
anti-discharge, anti-pollution, abrasion-resistance, etc.
as well as the antireflection. Sometimes, the reflection-
constraining layer may be added to the substrate for the
incident light, or in the middle of the display panel 1000.
[0089] The display panel 1000 may further include a
printed circuit board mounted with a gate driving integrat-
ed chip (IC) and a data chip film package although they
are not shown. Also, a compensation film (not shown)
may be further provided outside the first substrate 100
and the second substrate 200.
[0090] FIG. 17 is a view for explaining polarization of
first and second metal linear grids of the display panel
according to an exemplary embodiment. The line shown
in FIG. 17 schematically illustrates orientation of the first
metal linear grid 310 formed on the color filter layer 300
and the second metal linear grid 610 formed on the first
polarizing layer 600. In accordance with the orientation,
the polarized components of the transmitted light are dif-
ferent. For example, if a horizontal line transmits the first
polarized component of the light, a vertical line transmits
the second polarized component. The display panel 1000
according to this exemplary embodiment is useful in a
display apparatus that displays a three-dimensional (3D)
image, particularly, to a display apparatus that displays
a 3D image in a passive mode. In the case of displaying
the 3D image by the passive mode, a user can view an
image through polarization glasses having different po-
larized states.
[0091] As shown therein, the color filter layer 300 is
divided by a plurality of rows, and the first metal linear
grid 310 includes a fist polarizing linear grid P-1 for trans-
mitting the first polarized component and a second po-
larizing linear grid P-2 for transmitting the second polar-
ized component. The first polarizing linear grid P-1 is
formed in odd-numbered rows and the second polarizing
linear grid P-2 is formed in even-numbered rows, which
are alternate to each other. Likewise, the second metal
linear grid 610 includes the first polarizing linear grid P-
1 for transmitting the first polarized component and the
second polarizing linear grid P-2 for transmitting the sec-
ond polarized component. However, contrary to the first
metal linear grid 310, the first polarizing linear grid P-1
of the second metal linear grid 610 is formed in even-
numbered rows and the second polarizing linear grid P-
2 is formed in odd-numbered rows, which alternate to
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each other.
[0092] In other words, the first polarizing linear grid P-
1 of the second metal linear grid 610 is formed corre-
sponding to the second polarizing linear grid P-2 of the
first metal linear grid 310, and the second polarizing linear
grid P-2 of the second metal linear grid 610 is formed
corresponding to the first polarizing linear grid P-1 of the
first metal linear grid 310, which alternate to each other.
[0093] If a video signal corresponding to a left-eye im-
age and a video signal corresponding to a right-eye im-
age are alternately applied to the odd-numbered rows
and the even-numbered rows, respectively, the left-eye
image is displayed on the display panel 1000 through the
first polarizing linear grid P-1 of the first metal linear grid
310 and the second polarizing linear grid P-2 of the sec-
ond metal linear grid 610, and the right-eye image is dis-
played on the display panel 1000 through the second
polarizing linear grid P-2 of the first metal linear grid 310
and the first polarizing linear grid P-1 of the second metal
linear grid 610. Although the left-eye image and the right-
eye image are simultaneously displayed on the display
panel 1000, a user’s two eyes respectively view different
images through the polarization glasses that can transmit
only one polarized component of the left-eye and right-
eye images, thereby viewing the 3D image.
[0094] The repeated cycle of the first polarizing linear
grid P-1 and the second polarizing linear grid P-2 may
be based on one pixel row or a plurality of pixel rows.
[0095] Alternatively, the color filter layer 300 may be
divided by a plurality of columns, and the first polarizing
linear grid P-1 and the second polarizing linear grid P-2
may be alternately formed at every column.
[0096] FIG. 18 is a view for explaining polarization of
first and second metal linear grids of the display panel
according to another exemplary embodiment.
[0097] As shown therein, the color filter layer 300 in
this exemplary embodiment is divided in the form of a
checkerboard, and the first polarizing linear grid P-1 and
the second polarizing linear grid P-2 are alternately
formed in adjacent cells on the checkerboard. Of course,
the first polarizing linear grid P-1 of the first metal linear
grid 310 corresponds to the second polarizing linear grid
P-2 of the second metal linear grid 610, and the second
polarizing linear grid P-2 of the first metal linear grid 310
corresponds to the first polarizing linear grid P-1 of the
second metal linear grid 610.
[0098] In this case, the left-eye image and the right-
eye image may be alternately displayed in the adjacent
cells of the checkerboard, and a user can view the 3D
image through the same polarization glasses as those
of the foregoing exemplary embodiment. In this exem-
plary embodiment, an image having resolution substan-
tially lower than that of the display panel 1000 is dis-
played, but the left-eye image and the right-eye image
are repeated in a grid pattern so that a user cannot sense
decrease in the resolution. That is, a user can view an
image having higher resolution than that of the exemplary
embodiment shown in FIG. 17.

[0099] The cells of the checkerboard may correspond
to individual pixels of the pixel layer 400, and may cor-
respond to a plurality of pixels.
[0100] Further, the display panel 1000 of FIGs. 17 and
18 may externally include a polarizer for changing linearly
polarized light transmitted through the first polarizing lay-
er 600 into circularly polarized light. To secure a viewing
angle and enable a user to view a 3D image even though
a user views in the image from any direction, the display
panel 1000 may emit the circularly polarized light.
[0101] FIG. 19 is a cross-section view of a display pan-
el according to still another exemplary embodiment.
[0102] As shown therein, the display panel 1000 ac-
cording to this exemplary embodiment includes a polar-
izing film 800 provided outside the second substrate 200
so as to polarize the incident light. The polarizing film 800
transmits the second polarized component different from
the first polarizing component, and is in a polarization
state perpendicular to that of the color filter layer 300.
[0103] The polarizing film 800 includes a polarizing de-
vice for controlling polarization characteristics by dyeing
poly vinyl alcohol with iodine or dye, an isotropic film of
triacetyl cellulose (TAC) placed at opposite sides of the
polarizing device and protecting the polarizing device,
and an adhesive to be attached to the second substrate
200. Further, a release film for protecting the adhesive
and a polyethylene terephthalate (PET) protection film
for protecting the surface of the polarizing film are at-
tached, thereby forming a basic structure of the polarizing
film.
[0104] The TAC surface undergoes surface treatment
to have a function of anti-reflection or scratch-resistance.
That is, the display panel 1000 in this exemplary embod-
iment includes the color filter layer 300 having the first
metal linear grid 310 on the first substrate 100, and the
polarizing film 800 on the second substrate 200.
[0105] FIG. 20 is a cross-section view of a display pan-
el according to still another exemplary embodiment. As
shown therein, the display panel 1000 in this exemplary
embodiment may include the polarizing film 800 on the
second substrate 200 and further include the second po-
larizing layer 700 besides the color filter layer 300 on the
first substrate 100.
[0106] The second polarizing layer 700 may further in-
clude a third metal linear grid 710 that contains substan-
tially the same metal as metal contained in the first metal
linear grid 310 and is arranged in the same direction as
the first metal linear grid 310. The third metal linear grid
710 is arranged in the same direction as the first metal
linear grid 310, and thus transmits the first polarized com-
ponent.
[0107] FIG. 21 is a schematic view of a display appa-
ratus according to an exemplary embodiment, and FIG.
22 is a control block diagram of a display apparatus ac-
cording to an exemplary embodiment.
[0108] As shown therein, the display apparatus 1 in-
cludes the display panel 1000, the backlight assembly
2000, accommodating containers 3100, 3200, 3300 ac-
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commodating them, and a video provider 4000 (see FIG.
22).
[0109] The display panel 1000 includes the first sub-
strate 100, the second substrate 200 opposite to the first
substrate 100, the liquid crystal layer (not shown) inter-
posed between the first substrate 100 and the second
substrate 200, and a panel driver for driving the pixel
layer 400 to display a video signal. The panel driver may
include a gate driving IC 910, a data chip film package
920, and a printed circuit board 930.
[0110] The first substrate 100 and the second sub-
strate 200 may be formed with the pixel layer 400, the
color filter polarizing layer 300, the first polarizing layer
600, the black matrix 200-1, the common electrode
200-3, etc. The color filter polarizing layer 300 polarizes
the incident light entering the first substrate 100, and the
first polarizing layer 600 polarizes light exiting through
the display panel 1000.
[0111] The display panel 1000 receives external light
and controls intensity of light passing through the liquid
crystal layer interposed between the first substrate 100
and the second substrate 200, thereby displaying an im-
age.
[0112] The gate driving IC 910 is integrated and formed
on the first substrate 100, and connected to each gate
line (not shown) formed on the first substrate 100. Fur-
ther, the data chip film package 920 may be connected
to each data line (not shown) formed on the first substrate
100. Here, the data chip film package 920 may include
a tape automated bonding (TAB) tape where a semicon-
ductor chip is adhered to a wiring pattern formed on a
base film by TAB technology. As an example of the chip
film package, a tape carrier package (TCP), a chip on
film (COF), etc. may be used.
[0113] Meanwhile, the printed circuit board 930 may
be mounted with driving components for inputting a gate
driving signal to a gate driving IC 931 and for inputting a
data driving signal to a data chip film package 920.
[0114] The backlight assembly 2000 may include a
light guide plate 2200 for guiding light, first and second
light sources 2300a and 2300b for emitting light, a reflec-
tive sheet 2400 placed beneath the light guide plate 2200,
and one or more optical sheets 2100.
[0115] The light guide plate 2200 serves to guide the
light to be supplied to the display panel 1000. The light
guide plate 2200 may be made of transparent plastic pan-
el such as acryl, and guide light emitted from the first and
second light sources 2300a and 2300b to travel toward
the display panel 1000 formed on the light guide plate
2000. On the rear of the light guide plate 2200, there may
be various patterns for changing a traveling direction of
the light entering the inside of the light guide plate 2200
toward the display panel 1000.
[0116] As shown in FIG. 21, the first light source 2300a
and the second light source 2300b may include a light
emitting diode (LED) as a point light source. The light
source is not limited to the LED, and may include a line
light source such as a cold cathode fluorescent lamp

(CCFL) or a hot fluorescent lamp (HCFL). The first light
source 2300a and the second light source 2300b are
electrically connected to an inverter (not shown) supply-
ing power, and receive the power.
[0117] The reflective sheet 2400 is provided under the
light guide plate 2200 and reflects the light emitted under
the light guide plate 2200 upward. Specifically, the light,
which is not reflected by a fine dot pattern formed on the
back of the light guide plate 2200, is reflected toward the
light guide plate 2200, thereby decreasing loss in the light
entering the display panel 1000 and enhancing uniformity
of light transmitting through the exit surface of the light
guide plate 2200.
[0118] One or more optical sheets 2100 are provided
on the top of the light guide plate 2200 and serve to diffuse
and condense the light transmitted from the light guide
plate 2200. The optical sheets 2100 may include a diffu-
sion sheet, a prism sheet, a protection sheet, etc. The
diffusion sheet may be placed between the light guide
plate 2200 and the prism sheet, and diffuses incident
light from the light guide plate 2200 to thereby prevent
the light from being partially concentrated. The prism
sheet may include triangular prisms regularly arranged
on the top thereof, and serve to condense the light dif-
fused by the diffusion sheet in a direction perpendicular
to the display panel 1000. The protection sheet may be
formed on the prism sheet, protect the surface of the
prism sheet, and diffuse and thus uniformly distribute the
light.
[0119] The accommodating container may include a
lower accommodating container 3100, a middle accom-
modating container 3200 and an upper accommodating
container 3300. The lower accommodating container
3100 may accommodate the reflective sheet 2400, the
first and second light sources 2300a and 2300b, the light
guide plate 2200, and one or more optical sheets 2100.
The lower accommodating container 3100 may be made
of metal to have strength protecting against external
shock and the ability to serve as ground.
[0120] The video provider 4000 connects with the dis-
play panel 1000 and provides a video signal. Although
not shown in FIG. 21, the video provider 4000 may be
arranged on the reflective sheet 2400 and the lower ac-
commodating container 3100, or may be placed on the
rear of the lower accommodating container 3100.
[0121] FIG. 23 is a view for explaining display of a
three-dimensional (3D) image in a display apparatus ac-
cording to an exemplary embodiment.
[0122] FIG. 23 illustrates the color filter polarizing layer
300 provided in the form of a checkerboard, the first po-
larizing layer 600 and a polarization glasses 5000. The
display apparatus according to this exemplary embodi-
ment includes the display panel 1000, and the polariza-
tion glasses 5000 for respectively viewing the left-eye
image and the right-eye image displayed on the display
panel 1000.
[0123] The polarization glasses 5000 includes a left-
eye lens 5100 and a right-eye lens 5200 which respec-
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tively transmit polarized components perpendicular to
each other, i.e., the first polarized component and the
second polarized component. The left-eye lens 5100 and
the right-eye lens 5200 transmit differently polarized light,
respectively. Thus, the light transmitting the left-eye lens
5100 cannot transmit the right-eye lens 5200, and the
light transmitting the right-eye lens 5200 cannot transmit
the left-eye lens 5100.
[0124] In this exemplary embodiment, the video pro-
vider 4000 applies left-eye image data and right-eye im-
age data to the sub pixel 410 corresponding to the cells
so that the left-eye image and the right-eye image can
be alternately displayed on the adjacent cells of the
checker board. The left-eye image and the right-eye im-
age can transmit to only one of the two lenses 5100 and
5200 in accordance with the polarized state. Thus, a user
combines the left-eye image and the right-eye image
viewed through his/her two eyes and senses the images
as the 3D image.
[0125] On the outer surface of the second substrate
where the light exits, the polarizer may be provided for
changing the linearly polarized light into circularly polar-
ized light. Also, the polarization glasses 5000 may in-
clude a circular-polarization polarizer for transmitting the
circularly polarized light.
[0126] In the display apparatus according to this ex-
emplary embodiment, the first metal linear grid 310 and
the second metal linear grid 610 are formed in the display
panel 1000 in the form of the checkerboard, thereby fa-
cilitating realization of a passive-type 3D image. In the
case of displaying a 3D image in the passive mode, the
left-eye image and the right-eye image have to be spa-
tially divided. At this time, if the polarizing film is used,
there are shortcomings that the resolution of the image
is lowered. The display panel 1000 in this exemplary em-
bodiment can change a polarized state into a checker-
board form, so that a high-quality 3D image can be pro-
vided without lowering the resolution a user senses.
[0127] The display panel 1000 included in the display
apparatus according to this exemplary embodiment may
display the left-eye image and the right-eye image by a
timesharing in accordance with shutter-type glasses. Al-
so, the polarized state of the display panel 1000 may be
changed with respect to rows or columns as shown in
FIG. 17.
[0128] FIG. 24 is a view for explaining a manufacturing
method of the display apparatus of FIG. 23.
[0129] First, at operation S10, the first polarizing linear
grid P-1 transmitting the first polarizing component and
the second polarizing linear grid P-2 transmitting the sec-
ond polarizing component are provided in the form of the
checkerboard on the first substrate 100, thereby forming
the color filter layer 300. The first metal linear grid 310
of the color filter layer 300 is arranged with different pitch-
es so as to emit light of different colors such as red, green
and blue. The red metal linear grid arranged at every
pitch shorter than 1/2 of a red light wavelength is formed
corresponding to the sub pixel 410 for emitting red light,

the green metal linear grid arranged at every pitch shorter
than 1/2 of a green light wavelength is formed corre-
sponding to the sub pixel 410 for emitting green light, and
the blue metal linear grid arranged at every pitch shorter
than 1/2 of a blue light wavelength is formed correspond-
ing to the sub pixel 410 for emitting blue light. The first
metal linear grid 310 is formed by sequentially stacking
and patterning the first metal layer 311, the insulating
layer 313 and the second metal layer 315.
[0130] On the top of the first metal linear grid 310, the
light absorbing layer 330 may be formed to absorb not
the light from the backlight assembly 2000 but the inci-
dent light from the exterior.
[0131] Then, at operation S20, the first polarizing layer
600 is formed on the second substrate 200 so that the
first polarizing linear grid P-1 can correspond to the sec-
ond polarizing linear grid P-2 of the color filter layer 300
and the second polarizing linear grid P-2 can correspond
to the first polarizing linear grid P-1 of the color filter layer
300.
[0132] At operation S30, the pixel layer 400 including
a plurality of sub pixels 410 is formed on the top of either
of the color filter layer 300 or the first polarizing layer 600.
If the pixel layer 400 is formed on the same substrate as
the color filter layer 300, the pixel layer 400 may be
formed before the first polarizing layer 600 is formed. If
the pixel layer 400 is formed on the same substrate as
the first polarizing layer 600, the pixel layer 400 may be
formed before the color filter layer 300 is formed.
[0133] Next, at operation S40, the first substrate 100
and the second substrate 200 are encapsulated, and the
liquid crystal is injected.
[0134] The video provider 4000 capable of supplying
video data to the sub pixels 410 and the panel driver 900
for driving the pixel layer 400 are connected to the sub-
strate, and the left-eye image data and the right-eye im-
age data are applied to the sub pixels 410 so that the
left-eye image and the right-eye image can be alternately
displayed in the adjacent cells of the checkerboard. Ac-
cordingly, a user combines the left-eye image and the
right-eye image viewed through the polarization glasses
5000 and thus senses the images as the 3D image.
[0135] As described above, according to an exemplary
embodiment, there are provided a display panel and a
display apparatus comprising the same, in which manu-
facturing costs are decreased and a manufacturing proc-
ess is simplified.
[0136] According to another exemplary embodiment,
there are provided a display panel improved in optical
efficiency and a display apparatus comprising the same.
[0137] According to still another exemplary embodi-
ment, there are provided a display apparatus which can
display a passive type stereoscopic image excellent in
visibility.
[0138] Although a few exemplary embodiments have
been shown and described, it will be appreciated by those
skilled in the art that changes may be made in these
exemplary embodiments without departing from the prin-
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ciples of the invention, the scope of which is defined in
the appended claims and their equivalents.
[0139] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0140] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0141] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0142] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A display panel including a liquid crystal layer, com-
prising:

first and second substrates which are disposed
opposite to each other; and
a color filter layer which is formed on one surface
of the first and second substrates between the
first and second substrates, and comprises a
first metal linear grid arranged at different pitch-
es to emit a first polarized component of incident
light with different colors.

2. The display panel according to claim 1, further com-
prising a first polarizing layer transmitting a second
polarized component of the incident light different
from the first polarized component of the incident
light.

3. The display panel according to claim 2, wherein the
first polarizing layer comprises a second metal linear
grid formed on another one of the surfaces between
the first and second substrates.

4. The display panel according to claim 3, further com-
prising a second polarizing layer formed between
the color filter layer and one of the first and second

substrates and comprising a third metal linear grid
capable of transmitting the first polarized component
of the incident light.

5. The display panel according to claim 2, wherein the
first polarizing layer comprises a polarizing film
formed on an outer surface of the other one of the
first and second substrates.

6. The display panel according to claim 4, further com-
prising a pixel layer formed on one of the surfaces
between the first and second substrates and having
a pixel comprising a plurality of sub pixels,
wherein at least three sub pixels having a different
pitch are formed on the first metal linear grids.

7. The display panel according to claim 4, wherein the
first metal linear grid comprises a red metal linear
grid, a green metal linear grid and a blue metal linear
grid, and
the red metal linear grid has a pitch shorter than 1/2
of a red light wavelength, the green metal linear grid
has a pitch shorter than 1/2 of a green light wave-
length, and the blue metal linear grid has a pitch
shorter than 1/2 of a blue light wavelength.

8. The display panel according to claim 4, wherein the
first metal linear grid comprises a first metal layer,
an insulating layer, and a second metal layer stacked
in sequence.

9. The display panel according to any preceding claim,
wherein the color filter layer further comprises a di-
electric layer formed between the first metal linear
grid and one of the first and second substrates.

10. The display panel according to claim 4, wherein the
first metal linear grid comprises a first polarizing lin-
ear grid transmitting the first polarized component,
and a second polarizing linear grid transmitting the
second polarized component, and
the color filter layer is shaped in the form of a check-
erboard, and the first polarizing linear grid and the
second polarizing linear grid are alternately formed
in adjacent cells of the checkerboard.

11. The display panel according to claim 10, wherein the
second metal linear grid comprises a first polarizing
linear grid transmitting the first polarized component,
and a second polarizing linear grid transmitting the
second polarized component, and
the first polarizing linear grid of the second metal
linear grid corresponds to the second polarizing lin-
ear grid of the first metal linear grid, and the second
polarizing linear grid of the second metal linear grid
corresponds to the first polarizing linear grid of the
first metal linear grid.
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12. The display panel according to claim 11, further com-
prising a pixel layer formed on the surface between
the first and second substrates, and comprising a
pixel comprising a plurality of sub pixels,
wherein a cell of the checkerboard of the color filter
layer is formed to correspond to the pixel.

13. The display panel according to claim 4, wherein the
first metal linear grid comprises a first polarizing lin-
ear grid transmitting the first polarized component,
and a second polarizing linear grid transmitting the
second polarized component, and
the color filter layer is divided into a plurality of rows
or a plurality of columns, and
the first polarizing linear grid and the second polar-
izing linear grid are alternately formed in the plurality
of rows or the plurality of columns of the color filter
layer.

14. The display panel according to claim 13, wherein the
second metal linear grid comprises a first polarizing
linear grid transmitting the first polarized component,
and a second polarizing linear grid transmitting the
second polarized component, and
the first polarizing linear grid of the second metal
linear grid corresponds to the second polarizing lin-
ear grid of the first metal linear grid, and the second
polarizing linear grid of the second metal linear grid
corresponds to the first polarizing linear grid of the
first metal linear grid.

15. The display panel according to claim 14, further com-
prising a pixel layer formed on the surface between
the first and second substrates, and comprising a
pixel comprising a plurality of sub pixels,
wherein the plurality of rows or the plurality of col-
umns of the color filter layer are formed to correspond
to a pixel row or a pixel column.
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