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(57) ABSTRACT

A liquid crystal display includes a transparent insulation sub-
strate, a first polarizer, and a semiconductor layer, a thin film
transistor, and a backlight unit. The first polarizer is disposed
on the transparent insulation substrate. The first polarizer
includes a light blocking film and metal wires. The semicon-
ductor layer, disposed on the light blocking film, has a perim-
eter aligned with a perimeter of the light blocking film. The
thin film transistor, disposed on the semiconductor layer,
includes a source region and a drain region disposed in the
semiconductor layer. The backlight unit, disposed under the
transparent insulation substrate, provides light to the trans-
parent insulation substrate. The blocking film reflects sub-
stantially all of the light. Gaps are disposed between the metal
wires.
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FIG.1
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FIG.2
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LIQUID CRYSTAL DISPLAY AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119 to Korean Patent Application No. 10-2012-0120436,
filed on Oct. 29, 2012, in the Korean Intellectual Property
Office, the disclosure of which is incorporated by reference
herein in its entirety.

TECHNICAL FIELD

[0002] The present invention relates to a liquid crystal dis-
play and a manufacturing method thereof.

DESCRIPTION OF RELATED ART

[0003] Liquid Crystal Displays (LCDs) are flat panel dis-
plays for displaying images using light originated from the
backlight units of LCDs. In general, about 50% of such light
is wasted because a polarizer of the LCDs absorbs or reflects
the light. As a result, only about 50% of the light generated
contributes to the display. Such absorption or reflection
causes a decrease in light efficiency and as a result, lowers
luminance of LCDs.

SUMMARY

[0004] According to an exemplary embodiment of the
invention, a liquid crystal display includes a transparent insu-
lation substrate, a first polarizer, and a semiconductor layer, a
thin film transistor, and a backlight unit. The first polarizer is
disposed on the transparent insulation substrate. The first
polarizer includes a light blocking film and metal wires. The
semiconductor layer, disposed on the light blocking film,
includes a perimeter aligned with a perimeter of the light
blocking film. The thin film transistor, disposed on the semi-
conductor layer, includes a source region and a drain region
disposed in the semiconductor layer. The backlight unit, dis-
posed under the transparent insulation substrate, illuminates
light to the transparent insulation substrate. The blocking film
reflects substantially all of the light. Gaps disposed between
the metal wires transmit part of the light.

[0005] According to an exemplary embodiment of the
invention, a liquid crystal display is manufactured by forming
a metal layer on a transparent insulation substrate. A plurality
of metal wires and a light blocking film are formed by pat-
terning the metal layer. A semiconductor layer is formed on
the light blocking film. A perimeter of the semiconductor
layer is aligned with that of the light blocking film. A thin film
transistor is formed on the semiconductor layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] These and other features of the inventive concept
will become more apparent by describing in detail exemplary
embodiments thereof with reference to the accompanying
drawings of which:

[0007] FIG. 1 is a cross-sectional view of a liquid crystal
display according to an exemplary embodiment of the present
invention;

[0008] FIG. 2 is a diagram illustrating light reflected from
or transmitted through a polarizer according to an exemplary
embodiment of the present invention; and
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[0009] FIGS. 3 to 11 are cross-sectional views illustrating a
method of manufacturing a lower panel according to an exem-
plary embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

[0010] Exemplary embodiments of the inventive concept
will be described below in more detail with reference to the
accompanying drawings. However, the inventive concept
may be embodied in different forms and should not be con-
strued as limited to the embodiments set forth herein. Rather,
these exemplary embodiments are provided so that this dis-
closure will be thorough and complete and will fully convey
the inventive concept to those skilled in the art. In the draw-
ings, the thickness of layers and regions may be exaggerated
for clarity. Like reference numerals may refer to the like
elements throughout the specification and drawings.

[0011] Hereinafter, a liquid crystal display according to an
exemplary embodiment of the present invention will be
described in detail with reference to FIG. 1.

[0012] FIG. 1 is a cross-sectional view of a liquid crystal
display according to an exemplary embodiment of the present
invention.

[0013] A liquid crystal display 600 according to an exem-
plary embodiment of the present invention includes a back-
light unit 500 and a liquid crystal panel 300. The backlight
unit 500 may include a light source (not shown), a light guide
(not shown), a reflector (not shown), and an optical sheet (not
shown). Light provided by the light source is provided to an
upper liquid crystal panel through the light guide, the reflector
and the optical sheet. According to an exemplary embodi-
ment, the optical sheet may include a luminance enhancement
film which includes two layers having different refractive
indexes that are laminated. Alternatively, the optical sheet
need not include a luminance enhancement film.

[0014] The liquid crystal panel 300 may include a liquid
crystal layer 3, a lower panel 100, and an upper panel 200 as
illustrated in FIG. 1.

[0015] The lower panel 100 may include a lower insulation
substrate 110, a first buffer layer 117, a lower polarizer 11,
and an interlayer buffer layer 157.

[0016] The first buffer layer 117 is formed on a lower insu-
lation substrate 110 which includes a transparent glass, and/or
a plastic panel. The first buffer layer 117 may include an
insulating material such as silicon oxide (SiOx) or silicon
nitride (SiNx).

[0017] The lower polarizer 11 is formed on the first buffer
layer 117.
[0018] The lower polarizer 11 is a reflective polarizer. The

lower polarizer 11 includes metal wires 111, gaps 114, and a
light blocking film 112. The metal wires 111 and gaps 114 are
positioned in a transmissive area (TA) which transmits light
from the backlight unit 500. A reflective area (RA) reflects
substantially all light from the backlight unit 500.

[0019] The metal wires 111, formed in the transmissive
area (TA), extend in a direction perpendicular to the cross-
sectional view of FIG. 1 and are spaced apart from each other
at a predetermined distance. A gap 114 may be positioned
between two adjacent metal wires of the metal wires 111. The
gap 114 may include a width smaller than a wavelength of the
light that the backlight unit 500 provides. For example, the
gap may have a width of several tens to hundreds of nm. The
metal wires 111 may have various widths. For example, the
metal wires 111 have a width substantially similar to that of
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the gap 114 between the metal wires 111. A thickness of the
metal wires 111 may vary depending on a material of the
metal wires 111 ranging from several tens to hundreds of nm.
For example, a thickness of the metal wires 111 may have a
value at least 2.5 times a width of the metal wires 111. When
the metal wires 111 have a width of about 60 nm, a thickness
thereof may be about 150 nm, and a width of gap 114 between
the metal wires 111 may be about 60 nm. Accordingly, when
the plurality of metal wires 111 is extended in a direction
perpendicular to the cross-sectional view of FIG. 1, light
vertical to the cross-sectional view of FIG. 1 may be trans-
mitted while light parallel thereto may be reflected.

[0020] The gaps 114 are positioned between two adjacent
metal wires 111 and the gaps 114 may be filled with air.
Alternatively, the gaps 114 between metal wires 111 may be
filled with a material having a refractive index similar to that
of air.

[0021] The light blocking film 112 formed in the reflective
area (RA) may include a substantially same material as that of
the metal wires 111. The light blocking film serves to reflect
substantially all light from the backlight unit 500. An upper
surface of the light blocking film 112 is substantially level
with that of the metal wires 111. For example, the light
blocking film 112 and the plurality of metal wires 111 may
include Al, Au, Ag, Cu, Cr, Fe, and/or Ni. The light blocking
film 112 may have a substantially same height as that of the
metal wires 111. The light blocking film 112, formed in the
reflective area (RA), includes a perimeter aligned with that of
a semiconductor layer 154 formed in the lower panel 100.
According to an exemplary embodiment, the light blocking
film 112, in the reflective area (RA), may be disposed under
the light blocking member 220. Alternatively, the metal wires
111 and the light blocking film 112 may be formed of differ-
ent metals.

[0022] Aninterlayer buffer layer 157 is formed on the light
blocking film 112 of the lower polarizer 11. The light block-
ing film 112 may be overlapped substantially completely with
the interlayer buffer layer 157. The interlayer buffer layer 157
may include an insulating material such as silicon oxide
(Si0x) or silicon nitride (SiNx).

[0023] The semiconductor layer 154 is positioned on the
interlayer buffer layer 157. For example, the semiconductor
layer 154 may be overlapped substantially completely with
the interlayer buffer layer 157 and the light blocking film 112.
The semiconductor layer 154 may include various semicon-
ductor materials such as amorphous silicon, poly-crystalline
silicon, single crystalline silicon, and semiconductor oxides.
The semiconductor layer 154 may also include a group 11
element or a group VI element along with silicon (Si). The
semiconductor layer 154 may include a source region 154-a,
a drain region 154-5, and a channel region (not shown). The
channel region may be positioned between the source region
154-a and the drain region 154-5.

[0024] The interlayer buffer layer 157 serves to prevent the
semiconductor layer 154 from being in contact with the light
blocking film 112 of the lower polarizer 11 formed of a
conductive material.

[0025] According to an exemplary embodiment, the light
blocking film 112 may include an area greater than that of the
semiconductor layer 154. In such a case, the semiconductor
layer 154 may be positioned within a perimeter of the light
blocking film 112, thereby preventing light from the back-
light unit 500 from being incident on the semiconductor layer
154.

May 1, 2014

[0026] A gate insulating layer 140 covering some region of
the semiconductor layer 154 is formed on the semiconductor
layer 154. The gate insulating layer 140 may include an
insulating material such as silicon oxide (SiOx) and/or silicon
nitride (SiNx).

[0027] A gateelectrode 124 is formed on the gate insulating
layer 140. The gate electrode 124 is disposed on the semicon-
ductor layer 154 with the gate insulating layer 140 interposed
therebetween. A boundary of the gate electrode 124 may be
aligned with that of the gate insulating layer 140. A channel
region (not shown), positioned in the semiconductor layer
154, may be positioned under the gate insulating layer 140
and gate electrode 124. The gate electrode 124 is connected
with a gate line (not shown) to receive gate voltage.

[0028] A first passivation layer 180 is formed on the metal
wires 111, the interlayer buffer layer 157, the semiconductor
layer 154, the gate insulating layer 140, and the gate electrode
124. The first passivation layer 180 may include an inorganic
insulating material.

[0029] A second passivation layer 185 is formed on the first
passivation layer 180. The second passivation layer 185 may
include an organic insulating material.

[0030] Contact holes 181 and 182 are formed in the first
passivation layer 180 and the second passivation layer 185
and respectively expose the source region 154-g and the drain
region 154-5 of the semiconductor layer 154.

[0031] A sourceelectrode 173 and a drain electrode 175 are
formed on the second passivation layer 185. The source elec-
trode 173 is connected with the source region 154-a of the
semiconductor layer 154 through the first contact hole 181.
The drain electrode 175 is connected with the drain region
154-b of the semiconductor layer 154 through the second
contact hole 182. The source electrode 173 is connected with
a data line (not shown) to receive data voltage.

[0032] According to an exemplary embodiment, either the
first passivation layer 180 or the second passivation layer 185
may be omitted.

[0033] A third passivation layer 187 is formed on the sec-
ond passivation layer 185, the source electrode 173, and the
drain electrode 175. The third passivation layer 187 may
include an inorganic insulating material or an organic insu-
lating material.

[0034] The third passivation layer 187 has a third contact
hole 183 exposing a part of the drain electrode 175.

[0035] A pixel electrode 190 is formed on the third passi-
vation layer 187. The pixel electrode 190 includes a transpar-
ent conductor such as ITO (indium tin oxide), and/or 17O
(indium zinc oxide). The pixel electrode 190 is formed in a
region corresponding to the transmissive area (TA) of the
lower polarizer 11. The pixel electrode 190 is connected to the
drain electrode 175 through the third contact hole 183.
[0036] A thin film transistor illustrated in FIG. 1 may have
a structure formed by a self align method. The thin film
transistor includes the gate electrode 124, the source elec-
trode 173, and the drain electrode 175. The thin film transistor
also includes the source region 154-a and the drain region
154-5 disposed in the semiconductor layer 154. The source
region 154-a is connected to the source electrode 173, and the
drain region 154-b is connected to the drain electrode 175.
The thin film transistor, in response to a control signal applied
to the gate, outputs data voltage of the source electrode 173 to
the drain electrode. Voltage output to the drain electrode 175
is transmitted to the pixel electrode 190. The voltage applied
between the pixel electrode 190 and the common electrode
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270 generates an electric field along with the common elec-
trode 270 of the upper panel 200, changing an alignment
direction of liquid crystal molecules 310.

[0037] An alignment layer (not shown) may be formed on
the pixel electrode 190.

[0038] According to an exemplary embodiment, a lower
polarizer 11 includes an in cell type polarizer formed on the
lower insulation substrate 110.

[0039]

[0040] An upper polarizer 21 is formed under an upper
insulation substrate including a transparent glass, and/or a
plastic plate.

[0041] The upper polarizer 21 is a reflective polarizer and
includes metal wires 211. The metal wires 211 extend in a
direction perpendicular to the cross-sectional view and are
spaced apart from each other at a predetermined distance. A
gap 214 is positioned between two adjacent metal wires of the
metal wires 211. The gap 214 is smaller than a wavelength of
light from the backlight unit 500 and has a width of several
tens to hundreds nm. The metal wires 211 may have various
widths. For example, the metal wires 211 have a width sub-
stantially similar to the gap 214 between metal wires 211. A
thickness of the metal wires 211 may vary depending on a
material of the metal wires 211, and may have a width of
several tens to hundreds of nm. For example, the thickness of
the metal wires 211 has a value three times more than a width
of the metal wires 211. Accordingly, when metal wires 211
extend in a direction perpendicular to the cross-sectional
view, light vertical to the cross-sectional view may be trans-
mitted while light parallel to the cross-sectional view may be
reflected.

[0042] According to an exemplary embodiment, the upper
polarizer 21 may have a light blocking film substantially
similar to that of the lower polarizer 11. Further, the upper
polarizer 21 may include an absorptive polarizer including a
TAC (Tri-Acetyl-Cellulose) layer and/or a PVA (polyvinyl
alcohol) layer.

[0043] In an exemplary embodiment as shown in FIG. 1,
the upper polarizer 21 is formed as an on cell type positioned
on the upper insulation substrate 210. In this case, the upper
polarizer 21 may further include a layer covering the metal
wires 211 and the gap 214 thereof. Alternatively, the upper
polarizer 21 of FIG. 1 may be formed as an in cell type
disposed under the upper insulation substrate 210.

[0044] A light blocking member 220, a color filter 230, and
acommon electrode 270 are formed under the upper polarizer
21 of the upper panel 200 according to an exemplary embodi-
ment. Alternatively, at least one or all of the light blocking
member 220, the color filter 230, and the common electrode
270 may be positioned in the lower panel 100. A structure
under the upper insulation substrate 210 of the upper panel
200 in FIG. 1 will be described as follows.

[0045] The light blocking member 220 is formed under the
upper insulation substrate 210. The light blocking member
220 is called a black matrix. The black matrix prevents light
leakage. The light blocking member 220 faces a pixel elec-
trode 190 and is formed in a part corresponding to a gate line
(not shown) and a data line (not shown) and in a part corre-
sponding to a thin film transistor, thus preventing light leak-
age between the pixel electrodes 190. The light blocking
member 220 is positioned in the reflective area (RA),
encroaching on a part of transmissive area (TA) where light

Hereinafter, an upper panel 200 will be described.
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from the backlight unit 500 is transmitted. The encroaching
portion of the light blocking member 220 may overlap with
the pixel electrode 190.

[0046] A color filter 230 is formed under the upper polar-
izer 21 and the light blocking member 220. The color filter
230 covers the opening of the light blocking member 220 and
may extend in a vertical direction. The color filter 230 may
display one primary color such as red, green or blue.

[0047] An overcoat 250 is formed under the color filter 230
and the light blocking member 220. The overcoat 250 may
include an insulating material, for example an organic insu-
lating material, having a flat surface, preventing the color
filter 230 from being exposed. Alternatively, the overcoat 250
may be omitted.

[0048] The common electrode 270 is formed under the
overcoat 250. The common electrode 270 includes a trans-
parent conductor such as ITO (indium tin oxide), and/or [ZO
(indium zinc oxide).

[0049] An alignment layer (not shown) may be formed
under the common electrode 270.

[0050] A liquid crystal layer 3 is formed between the upper
panel 200 and the lower panel 100.

[0051] The liquid crystal layer 3 includes a liquid crystal
molecule 310 having a dielectric anisotropy. The liquid crys-
tal molecule 310 may have a long axis which is vertical or
horizontal to the surfaces of two display panels 100 and 200
in a state that no electric field is applied. An alignment direc-
tion of the liquid crystal molecule 310 is changed by a vertical
electric field generated by the pixel electrode 190 and the
common electrode 270. For example, the pixel electrode 190
is physically and electrically connected with the drain elec-
trode 175, receives data voltage from the drain electrode 175,
and generates an electric field along with the common elec-
trode 270 that receives a common voltage, thereby determin-
ing a direction of the liquid crystal molecules 310 of the liquid
crystal layer 3 between two electrodes 190 and 270. Accord-
ingly, polarization of light passing through the liquid crystal
layer 3 varies according to a direction of liquid crystal mol-
ecules as determined above. The pixel electrode 190 and the
common electrode 270 constitute a capacitor (hereinafter,
referred to as “liquid crystal capacitor”) to maintain the
applied voltage even after the thin film transistor is turned off.
[0052] According to an exemplary embodiment, the com-
mon electrode 270 is formed in the upper panel 200. Alterna-
tively, the common electrode 270 may be formed in the lower
panel 100 and may be formed in the same material layer as
that of the pixel electrode 190. Alternatively, the common
electrode 270 may be formed over or below the pixel elec-
trode 190. At this time, the liquid crystal molecule 310 formed
in the liquid crystal layer 3 has a long axis which is horizontal
to the surfaces of two display panels 100 and 200 in a state that
no electric field is applied, and may rotate within a horizontal
surface by the horizontal electric field generated by the pixel
electrode 190 and the common electrode 270.

[0053] Hereinafter, reflective and transmissive characteris-
tics of light provided by a backlight unit 500 will be
described.

[0054] InFIG. 2, the blocking film 112 of the lower polar-
izer 11 reflects substantially all of light originated from the
backlight unit 500. The reflected light from the blocking film
112 is reflected again by a reflective sheet (not shown) of the
backlight unit 500 and the reflected light re-enters into the
gaps 114 of the lower polarizer 11. The light which passes
through the transmissive area (TA) becomes a polarized light.
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According to an exemplary embodiment, the lower polarizer
11 increases light efficiency by recycling the light reflected
from the light blocking film 112.

[0055] In the transmissive area (TA), light having a polar-
ization axis parallel to the cross-sectional view of FIG. 2 is
reflected. The reflected light from the transmissive area (TA)
is reflected from the reflective sheet (not shown) of the back-
light unit 500 into the transmissive area (TA) of the lower
polarizer 11. According to an exemplary embodiment, the
lower polarizer 11 increases light efficiency by recycling the
light reflected from the transmissive are (TA).

[0056] As illustrated in FIG. 2, the lower polarizer 11
recycles light reflected away from the lower polarizer 11 and
as a result, increases light efficiency.

[0057] Hereinafter, a manufacturing method of a lower
panel 100 will be described according to an exemplary
embodiment of the present invention through FIGS. 3 to 11.
[0058] FIGS. 3 to 11 are cross-sectional views sequentially
illustrating a method of manufacturing a lower panel accord-
ing to an exemplary embodiment of the present invention.
[0059] As illustrated in FIG. 3, a first buffer layer 117 is
laminated on a transparent insulation substrate 110. The first
buffer layer 117 may include silicon oxide or silicon nitride.
A metal layer 111' is laminated on the first bufter layer 117.
When it is patterned according to process steps that will be
explained below, the metal layer 111' is patterned and
becomes metal wires 111 and a light blocking film 112. The
metal layer 111' may include Al, Au, Ag, Cu, Cr, Fe, and/or
Ni. Next, a hard mask layer 111-1 is laminated on the metal
layer 111'. Then, a resin 111-2 is laminated on the hard mask
layer 111-1. A mold 111-3 is applied to the resin 111-2 to
form a linear pattern in the resin 111-2. The linear pattern will
serve to pattern the hard mask layer 111-1. The linear pattern
of the resin 111-2 includes a periodic array of lines that are
spaced apart at a predetermined distance smaller than a wave-
length of visible light. The linear pattern of the mold 111-3 is
formed by an engraving method. According to an exemplary
embodiment of the present invention, the mold 111-3 may
include the linear pattern arranged in all regions regardless of
the transmissive area (TA) and the reflective area (RA). As a
result, the mold 111-3 may form an inverted pattern in all
regions of the resin 111-2 regardless of the transmissive area
(TA) and the reflective area (RA).

[0060] InFIG.4,itis shown that a hard mask pattern 111-1'
is formed using the pattern of the resin 111-2 as a etch mask.
The pattern of the resin 111-2 is transferred on the hard mask
layer 111-1 to form the hard mask pattern 111-1'. Alterna-
tively, the hard mask pattern 111-1' may be formed by an
embossing method.

[0061] In FIG. 5, a photo resist 111-4 is laminated on a
structure resulted from the manufacturing step of FIG. 4. The
photo resist 111-4 is laminated on the metal layer 111' and the
hard mask pattern 111-1".

[0062] InFIG. 6, the photo resist 111-4 is patterned so that
a photo resist pattern 111-4' remains on the reflective area
(RA). The photo resist 111-4 is exposed by the mask 111-5,
and then the exposed photo resist 111-4 is developed to form
the photo resist pattern 111-4". Then, the photo resist 111-4
formed in the transmissive area (TA) is removed, and the
photo resist 111-4 formed in the reflective area (RA) becomes
the photo-resist pattern 111-4". As a result, a perimeter of the
photo resist pattern 111-4' remaining after development may
be aligned with a part of the metal layer 111' which will be a
light blocking film 112.
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[0063] In FIG. 7, the metal layer 111' is etched to form
metal wires 111 using the photo resist pattern 111-4' and the
hard mask pattern 111-1' as a etch mask. In FIG. 8, the photo
resist pattern 111-4' and the hard mask pattern 111-1' are
removed to form the metal wires 111 and the light blocking
film 112.

[0064] InFIG.9, a preliminary interlayer buffer layer 157'
is formed on a structure resulted from the process step of FIG.
8. A preliminary semiconductor layer 154' is laminated
thereon. A photo resist pattern 111-6 is formed on the pre-
liminary semiconductor layer 154 by performing exposure
and development processes. In the exposure process, a mask
that is substantially the same as that used in forming the photo
resist pattern 111-4' of FIG. 6 may be used. For example, the
mask 111-5 that is used for forming the photo resist pattern
111-4' of FIG. 6 may be used for forming the photo resist
pattern 111-6 of FIG. 9. As a result, the photo resist pattern
111-6 is formed only on the light blocking film 112 of the
lower polarizer 11. For example, a perimeter of the photo
resist pattern 111-6 is aligned with that of the light blocking
film 112. The light blocking film 112 is formed in the reflec-
tive area (RA). The photo resist pattern 111-6 is also used as
an etch mask to form the semiconductor layer 154 and the
interlayer buffer layer 157. For example, the preliminary
semiconductor layer 154" may be patterned to form the semi-
conductor layer 154 by using the photo resist pattern 111-6 as
an etch mask. The preliminary interlayer buffer layer 157'
may be patterned to form the interlayer buffer layer 157 using
the photo resist pattern 111-6 as an etch mask.

[0065] Hereinafter, referring to FIGS. 10 and 11, manufac-
turing steps will be explained to form a thin film transistor on
the light blocking film 112. The thin film transistor serves to
drive liquid crystals and the light blocking film 112 prevents
light from the backlight 500 of FIG. 1 from illuminating the
thin film transistor, which will reduce photo currents that light
may generate in a semiconductor layer of the thin film tran-
sistor. For example, the semiconductor layer may include a
silicon layer.

[0066] InFIG.10,a gateclectrode 124 and a gate insulating
layer 140 are formed on the semiconductor layer 154. For
example, a preliminary gate insulating layer (not shown) and
a metal layer (not shown) are sequentially deposited on the
semiconductor layer 154. A photolithographic process may
be applied to form the gate electrode 124 and the gate insu-
lating layer 140.

[0067] InFIG. 11, afirst passivation layer 180 is laminated
on the structure resulting from the manufacturing process of
FIG. 10, and then a second passivation layer 185 is laminated
thereon. For example, the first passivation layer 180 may
include an inorganic insulating material and the second pas-
sivation layer 185 may include an organic insulating material.
A first contact hole 181 and a second contact hole 182 are
formed in the first and the second passivation layers 180 and
185 to expose a source region and a drain region of the
semiconductor layer 154. A metal layer (not shown) is lami-
nated thereon and is etched to form a source electrode 173 and
a drain electrode 175. In forming the first passivation layer
180, the first passivation layer 180 does not fill the gaps 114,
thereby forming voids filled with air. Alternatively, a material
having a refractive index corresponding to air may fill with
the gaps before the first passivation layer 180 is formed.
[0068] Next, as illustrated in FIG. 1, a third passivation
layer 187 is formed on the structure resulting from the manu-
facturing process of FIG. 11. The third passivation layer 187
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may cover the second passivation layer 185, the source elec-
trode 173 and the drain electrode 175. For example, the third
passivation layer 187 may include an inorganic insulating
material and/or an organic insulating material. Then, the con-
tract hole 183 is formed in the third passivation layer 187, to
expose a part of the drain electrode 175. A pixel electrode 190
is formed on the part of the drain electrode 175 and on the
third passivation layer 187. For example, the pixel electrode
190 may include a transparent conductive material such as
ITO (indium tin oxide), and/or IZO (indium zinc oxide).
[0069] According to exemplary embodiments of the
present invention, the semiconductor layer 154 and the light
blocking film 112 of the lower polarizer 11 may be formed by
using a same mask and as a result, may reduce the number of
masks necessary to manufacture a liquid crystal display. Also,
since the light blocking film 112 of the lower polarizer 11
blocks light incident from the backlight unit 500 on the semi-
conductor layer 154, the semiconductor layer 154 does not
generate photocurrent arising from the incident light, so that
reliability of a display device is increased.

[0070] Inanexemplary embodiment, an upper polarizer 21
of the upper panel 200 may include metal wires. The metal
wires of the upper polarizer 21 may be formed with the
substantially same manufacturing process as those as shown
in FIGS. 3 and 4. The upper polarizer 21 may include an
absorptive polarizer including a TAC (Triacetyl Cellulose)
layer and a PVA (polyvinyl alcohol) layer.

[0071] While the present inventive concept has been shown
and described with reference to exemplary embodiments
thereof, it will be apparent to those of ordinary skill in the art
that various changes in form and detail may be made therein
without departing from the sprit and scope of the inventive
concept.

What is claimed is:

1. A liquid crystal display, comprising:

a transparent insulation substrate;

a first polarizer comprising a light blocking film and a first
plurality of metal wires, the first polarizer disposed on
the transparent insulation substrate;

a semiconductor layer disposed on the light blocking film,
the semiconductor layer having a perimeter aligned with
a perimeter of the light blocking film; and

a thin film transistor disposed on the semiconductor layer,
wherein the thin film transistor comprises a source
region and a drain region;

a backlight unit disposed under the transparent insulation
substrate, the backlight unit providing light to the trans-
parent insulation substrate, wherein the light blocking
film reflects substantially all of the light, and wherein
gaps are disposed between the first plurality of metal
wires.

2. The liquid crystal display of claim 1, further comprising
an interlayer buffer layer disposed between the semiconduc-
tor layer and the light blocking film.

3. The liquid crystal display of claim 2, wherein the inter-
layer buffer layer has a perimeter aligned with the perimeter
of the semiconductor layer.

4. The liquid crystal display of claim 1, wherein a width of
the gaps is less than a wavelength of the light provided by the
backlight unit.

5. The liquid crystal display of claim 3, further comprising

a first buffer layer disposed between the transparent insu-
lation substrate and the first polarizer.
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6. The liquid crystal display of claim 1, wherein the thin
film transistor comprises a gate electrode and a gate insulating
layer, the gate insulating layer disposed on the semiconductor
layer and the gate electrode disposed on the gate insulating
layer.

7. The liquid crystal display of claim 1, wherein the light
blocking film and the first plurality of metal wires include a
common metal that is Al, Au, Ag, Cu, Cr, Fe, or Ni.

8. The liquid crystal display of claim 6, wherein the source
and the drain regions are disposed in the semiconductor layer,
and wherein the thin film transistor further comprises a source
electrode connected to the source region and a drain electrode
connected to the drain region.

9. The liquid crystal display of claim 1, further comprising
a second polarizer comprising a second plurality of metal
wires, the second plurality of metal wires spaced apart from
each other at a predetermined distance smaller than a wave-
length of the light from the backlight unit.

10. The liquid crystal display of claim 1, wherein an upper
surface of a light blocking film is level with that of the first
plurality of metal wires.

11. The liquid crystal display of claim 10, wherein each of
the first plurality of metal wires has a predetermined thick-
ness and a predetermined width, the predetermined thickness
being at least 2.5 times than the predetermined width.

12. The liquid crystal display of claim 8, further compris-
ing a pixel electrode connected to the drain electrode of the
thin film transistor.

13. The liquid crystal display of claim 1, wherein the gaps
include air.

14. A method of manufacturing a liquid crystal display,
comprising:

forming a metal layer on a transparent insulation substrate;

patterning a plurality of metal wires and a light blocking

film by etching the metal layer;

forming a semiconductor layer on the light blocking film,

wherein a perimeter of the semiconductor layer is
aligned with a perimeter of the light blocking film; and
forming a thin film transistor on the semiconductor layer.
15. The manufacturing method of aliquid crystal display of
claim 14, wherein patterning the plurality of metal wires and
the light blocking film comprises:
forming a hard mask layer on the metal layer;
forming a polymer layer on the hard mask layer;
forming a linear pattern in the polymer layer by rolling with
a mold;

forming a hard mask pattern by etching the hard mask layer
using the linear pattern of the polymer layer as an etch
mask;

forming a first photo resist on the hard mask pattern; and

forming a first photo resist pattern using a photomask,

wherein the photomask exposes a part of the photo
resist, the exposed part of the photo resist covering a part
of the metal layer to be the light blocking film.

16. The manufacturing method of aliquid crystal display of
claim 14, wherein forming the semiconductor layer com-
prises:

forming a preliminary interlayer buffer layer on both the

plurality of metal wires and the light blocking film;
forming a preliminary semiconductor layer on the prelimi-
nary interlayer buffer layer;

forming a second photo resist on the preliminary semicon-

ductor layer;
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forming a second photo resist pattern using the photomask
used for forming the first photo resist pattern; and

forming the semiconductor layer by etching the prelimi-
nary semiconductor layer using the second photo resist
pattern as an etch mask.

17. The manufacturing method of a liquid crystal display of
claim 14, wherein forming the thin film transistor includes:

forming a gate insulating layer and a gate electrode on the

semiconductor layer; and

forming a source region and a drain region in the semicon-

ductor layer.

18. The manufacturing method of a liquid crystal display of
claim 14, further comprising forming a first buffer layer
before forming the metal layer on the transparent insulation
substrate.

19. The liquid crystal display of claim 14, wherein an upper
surface of a light blocking film is substantially level with that
of the plurality of metal wires.

20. The liquid crystal display of claim 19, wherein each of
the plurality of metal wires has a predetermined thickness and
a predetermined width, the predetermined thickness being at
least 2.5 times than the predetermined width.

#* #* #* #* #*

May 1, 2014



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Drawings
	Page 9 - Description
	Page 10 - Description
	Page 11 - Description
	Page 12 - Description
	Page 13 - Description/Claims
	Page 14 - Claims

