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An LCD includes a first insulating substrate, a gate line
formed on the first insulating substrate, a data line formed on
the first insulating substrate and crossed with the gate line at
a right angle, a thin film transistor (““TFT”) connected to the
gate line and the date line, a pixel electrode connected to the
TFT, a second insulating substrate placed opposite to the
first insulating substrate, a common electrode formed on the
second insulating substrate, an LC layer interposed between
the first insulating substrate and the second insulating sub-
strate, and a polarizer attached to either of outer surfaces of
the first and second insulating substrates. The polarizer
includes a polarizing medium layer and a passivation layer,
formed on or under the polarizing medium layer and con-
taining at least one conductive polymer selected from a
group consisting of polyaniline, polythiophene, and poly-

GO2F 1/1335 (2006.01) pyrrole.
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POLARIZER AND LIQUID CRYSTAL DISPLAY
USING SUCH A POLARIZER

[0001] This application claims priority to Korean Patent
Application No. 10-2005-0010608, file on Feb. 4, 2005 and
all the benefits accruing therefrom under 35 U.S.C. §119,
and the contents of which in its entirety are herein incorpo-
rated by reference.

BACKGROUND OF THE INVENTION

[0002] 1. (a) Field of the Invention

[0003] The present invention relates generally to a liquid
crystal display (“LCD”), and more particularly to a polarizer
that is capable of efficiently eliminating a static charge that
is introduced from an exterior and an LCD employing the
polarizer.

[0004] 2. (b) Description of the Related Art

[0005] Liquid crystal displays (“LCDs”) have been widely
used devices among flat panel display devices. Generally, an
LCD includes a pair of opposed panels, such as a TFT array
panel and a common electrode panel, with field-generating
electrodes on their inner surfaces, and a liquid crystal (LC)
layer interposed between the panels. In an LCD, a variation
of a voltage difference between the field generating elec-
trodes, i.e., a variation in strength of an electric field
generated by the electrodes such as pixel electrodes on the
TFT array panel and a common electrode on the common
electrode panel, changes the transmittance of light passing
through the LCD by varying an arrangement of the LC
molecules within the LC layer, and thus desired images are
obtained by controlling the voltage difference between the
electrodes.

[0006] Depending on the kinds of techniques used to align
LC molecules in the LC layer, LCDs are categorized into
three types including twisted nematic (“TN"") mode, in-plane
switching (“IPS”) mode, and vertical alignment (“VA”)
mode LCDs. Of the three, a VA mode LCD, in which lone
axes of the LC molecules are aligned perpendicular to the
surfaces of the panels in the absence of an electric field, has
been spotlighted the most because of its larger contrast ratio
and wider viewing angle.

[0007] In the field of VA mode LCDs, various methods
have been proposed to enlarge the viewing angle. A widely
used method is to form apertures (or cutting portions) in the
field-generating electrodes. Another method is to form pro-
trusions on the field-generating electrodes. In both cases, the
apertures and the protrusions determine tilt directions of the
LC molecules. Accordingly, when the apertures or the
protrusions are formed in a desirable manner, the viewing
angle of the LCD becomes wider.

[0008] However, the VA mode LCD is very delicate with
respect to a static charge. Particularly, when organic layers
are incorporated in such an LCD to achieve a high aperture
rate and/or the size of the LCD is relatively large, the static
charge may cause serious problems.

BRIEF SUMMARY OF THE INVENTION

[0009] The present invention provides a polarizer that is
capable of efficiently eliminating a static charge that is
introduced from the outside of an LCD, and an LCD
employing the same polarizer.

Aug. 10, 2006

[0010] According to exemplary embodiments of the
present invention, a polarizer is provided that includes a
polarizing medium layer, and a passivation layer that is
formed on or under the polarizing medium layer.

[0011] In these embodiments, the passivation layer
includes at least one conductive polymer selected from a
group consisting of polyaniline, polythiophene, and poly-
pyrrole.

[0012] According to other exemplary embodiments of the
present invention, an LCD is provided that includes a first
insulating substrate, a gate line formed on the first insulating
substrate, a data line formed on the first insulating substrate
and crossed with the gate line at a right angle, a thin film
transistor (“TFT”) connected to the gate line and the date
line, a pixel electrode connected to the TFT, a second
insulating substrate placed opposite to the first insulating
substrate, a common electrode formed on the second sub-
strate, an LC layer interposed between the first insulating
substrate and the second insulating substrate, and a polarizer
attached to either outer surfaces of the first and second
insulating substrates.

[0013] In these embodiments, the polarizer includes a
polarizing medium layer and a passivation layer, which is
formed on or under the polarizing medium layer and con-
tains at least one conductive polymer selected from a group
consisting of polyaniline, polythiophene, and polypyrrole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above features and advantages of the present
invention will become more apparent by describing the
preferred embodiments thereof in more detail with reference
to the accompanying drawings, wherein:

[0015] FIG.1is a schematic cross-sectional view showing
an exemplary embodiment of a polarizer according to the
present invention;

[0016] FIG. 2 is a schematic cross-sectional view of
another exemplary embodiment of a polarizer according to
the present invention;

[0017] FIG. 3 is a layout view of an exemplary embodi-
ment of a TFT array panel of an LCD according to the
present invention;

[0018] FIG. 4 is a layout view of an exemplary embodi-
ment of a common electrode panel of an LCD according to
the present invention;

[0019] FIG. 5 is a layout view of an LCD incorporating
the exemplary TFT array panel of FIG. 3 and the exemplary
common electrode panel of FIG. 4; and, FIG. 6 is a
cross-sectional view cut along line VI-VI' of FIG. 5.

DETAILED DESCRIPTION OF THE
INVENTION

[0020] The invention will now be described more fully
hereinafter with reference to the accompanying drawings, in
which embodiments of the invention are shown. This inven-
tion may, however, be embodied in many different forms and
should not be construed as limited to the embodiments set
forth herein. Rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully
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convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.

[0021] Tt will be understood that when an element is
referred to as being “on” another element, it can be directly
on the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervening
elements present. As used herein, the term “and/or” includes
any and all combinations of one or more of the associated
listed items.

[0022] Tt will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers and/or sections, these
elements, components, regions, layers and/or sections
should not be limited by these terms. These terms are only
used to distinguish one element, component, region, layer or
section from another element, component, region, layer or
section. Thus, a first element, component, region, layer or
section discussed below could be termed a second element,
component, region, layer or section without departing from
the teachings of the present invention.

[0023] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting of the invention. As used herein, the singular
forms “a”, “an” and “the” are intended to include the plural
forms as well, unless 10 the context clearly indicates oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” or “includes” and/or “includ-
ing” when used in this specification, specify the presence of
stated features, regions, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, regions, integers,
steps, operations, elements, components, and/or groups

thereof.
[0024] Spatially relative terms, such as “beneath”,
“below”, “lower”, “above”, “upper” and the like, may be
used herein for ease of description to describe one element
or feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass different
orientations of the device in use or operation in addition to
the orientation depicted in the figures. For example, if the
device in the figures is turned over, elements described as
“below” or “beneath” other elements or features would then
be oriented “above” the other elements or features. Thus, the
exemplary term “below” can encompass both an orientation
of above and below. The device may be otherwise oriented
(rotated 90 degrees or at other orientations) and the spatially
relative descriptors used herein interpreted accordingly.

[0025] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this invention belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a meaning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0026] Embodiments of the present invention are
described herein with reference to cross section illustrations
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that are schematic illustrations of idealized embodiments of
the present invention. As such, variations from the shapes of
the illustrations as a result, for example, of manufacturing
techniques and/or tolerances, are to be expected. Thus,
embodiments of the present invention should not be con-
strued as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that
result, for example, from manufacturing. For example, a
region illustrated or described as flat may, typically, have
rough and/or nonlinear features. Moreover, sharp angles that
are illustrated may be rounded. Thus, the regions illustrated
in the figures are schematic in nature and their shapes are not
intended to illustrate the precise shape of a region and are
not intended to limit the scope of the present invention.

[0027] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.

[0028] In the drawings, the thickness of the layers, films,
and regions are exaggerated for clarity. Hereinafter, an
exemplary embodiment of an LCD according to the present
invention will be described in detail with reference to FIG.
3 through FIG. 6.

[0029] FIG. 3 is a layout view of an exemplary embodi-
ment of a TFT array panel of an LCD according to the
present invention, FIG. 4 is a layout view of an exemplary
embodiment of a common electrode panel of an LCD
according to the present invention, FIG. 5 is a layout view
of an LCD incorporating the exemplary TFT array panel of
FIG. 3 and the exemplary common electrode panel of FIG.
4, and FIG. 6 is a cross-sectional view cut along line VI-VT'
of FIG. 5.

[0030] Referring to FIG. 3 through FIG. 6, the LCD
includes a TFT array panel 100 and a common electrode
panel 200 facing each other, and an LC layer 3 that is
interposed therebetween with a plurality of LC molecules
310.

[0031]

[0032] A plurality of gate lines 121 and a plurality of
storage electrode lines 131 are formed on an insulating
substrate 110 made of transparent glass or the like.

[0033] The gate lines 121 for transmitting gate signals
extend in a first direction substantially in a horizontal
direction and are separated from each other. Each gate line
121 includes a plurality of gate electrodes 124, where each
gate electrode 124 is positioned within a pixel area of the
TFT array panel. An end portion of each gate line includes
a relatively large dimension so as to connect each gate line
to a different layer or an external device.

[0034] The storage electrode lines 131 receive a predeter-
mined voltage. Each storage electrode line 131 includes a
stem line extending in the first direction that is substantially
parallel to the gate lines 121, a plurality of groups of storage
electrodes 133a, 1335, 133¢, and 1334, and a plurality of
connecting parts 133e. Each storage electrode line 131 is
placed between two adjacent gate lines 121, and the stem
line of the storage electrode line 131 is closer to one of the
two adjacent gate lines 121. As illustrated in FIG. 3, the
stem line of the storage electrode line 131 is placed closer to
the upper positioned gate line 121 adjacent a pixel area of
the two adjacent gate lines 121 flanking a pixel area. In a
group of the storage electrodes, a first storage electrode 133a

The TFT array panel 100 is configured as follows.
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and a second storage electrode 1335 extend in a vertical
direction, such as a second direction substantially perpen-
dicular to the first direction, and are parallel to each other. A
third storage electrode 133¢ extends in the form of a slanted
line that starts from a point close to the middle of the first
storage electrode 133a and meets an upper end of the second
storage electrode 1335. A fourth storage electrode 133¢
extends in the form of a slanted line that starts from another
point close to the middle of the first storage electrode 133a
and meets a lower end of the second storage electrode 1335.
More specifically, the first storage electrode 133a has a fixed
end that is connected to one of the stem lines of the storage
electrode line 131 and a free end having a projection. Each
connecting part 133e connects the first storage electrode
133a of a group and the second storage electrode 1335 of an
adjacent group. In the illustrated embodiment, the connect-
ing part 133e extends substantially in the first direction
perpendicular to the first and second storage electrodes 133a
and 1335, such that the first storage electrode 133a of one
pixel area is connected to the second storage electrode 1335
of an adjacent pixel area.

[0035] The storage electrode lines 131 receive the prede-
termined voltage, as mentioned above, such as a common
voltage Vcom that will be applied to a common electrode
270 of the common electrode panel 200, as will be further
described below. While only one stem line is shown in. FIG.
3, in an alternative embodiment each storage electrode line
131 may include a pair of stem lines that extend in a
horizontal direction.

[0036] The gate lines 121 and the storage electrode lines
131 are preferably made of an aluminum-(Al) containing
metal such as Al or an Al alloy, a silver-(Ag) containing
metal such as Ag or a Ag alloy, a copper-(Cu) containing
metal such as Cu or a Cu alloy, a molybdenum-(Mo)
containing metal such as Mo or a Mo alloy, chromium (Cr),
titanium (T1), or tantalum (Ta). The gate lines 121 and the
storage electrode lines 131 may be configured as a multi-
layered structure, in which at least two conductive layers
(not shown) having different physical properties may be
included. In such a structure, one of the two conductive
layers is made of a low resistivity metal, such as an
Al-containing metal, an Ag-containing metal, or a Cu-
containing metal, in order to reduce delay of the signals or
voltage drop in the gate lines 121 and the storage electrode
lines 131. The other conductive layer is made of a material
having good physical, chemical, and electrical contact prop-
erties with other materials such as indium tin oxide (“ITO”)
and indium zinc oxide (“IZ0O”). For example, a Mo-con-
taining metal, Cr, Ta, and Ti may be used to form the same
layer. Desirable examples of the combination of the two
layers are a lower Cr layer and an upper Al layer, and a lower
Al layer and an upper Mo layer. In any combination of the
above, the gate lines 121 and the storage electrode lines 131
may be formed on the insulating substrate 110 within a same
process during the manufacture of the TFT array panel 100.

[0037] All lateral sides of the gate lines 121 and the
storage electrode lines 131 preferably slope between about
20° and about 80° relative to the surface of the insulating
substrate 110.

[0038] A gate insulating layer 140 made of silicon nitride
(SiNx) is formed on the gate lines 121 and the storage
electrode lines 131, and may be further formed on any
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exposed portions of the insulating substrate 110 not covered
by the gate lines 121 or storage electrode lines 131.

[0039] A plurality of linear semiconductors 151 made of
hydrogenated amorphous silicon ( “a-Si”) or polysilicon, are
formed on the gate insulating layer 140. Each linear semi-
conductor 151 extends substantially in a vertical direction,
such as the second direction parallel to the first and second
storage electrodes 133¢ and 133q, and includes a plurality of
projections 154 that extend along the respective gate elec-
trodes 124.

[0040] A plurality of linear ohmic contacts 161 and island-
shaped ohmic contacts 165 are formed on the linear semi-
conductors 151. The ohmic contacts 161 and 165 may be
made of silicide or N+ hydrogenated a-Si that is highly
doped with N-type impurities. The linear ohmic contacts 161
include a plurality of projections 163. A set of a projection
163 and an island-shaped chmic contact 165 are placed on
the projection 154 of the semiconductor 151.

[0041] All lateral sides of the linear semiconductors 151
and the ohmic contacts 161 and 165 preferably slope
between about 30° and about 80° relative to the surface of
the insulating substrate 110.

[0042] A plurality of data lines 171, a plurality of drain
electrodes 175 separated from the data lines 171, and a
plurality of metal pieces 172 are formed on the ohmic
contacts 161 and 165 and the gate insulating layer 140.

[0043] The data lines 171 for transmitting data signals
extend substantially in a vertical direction, that is the second
direction perpendicular to the first direction in which the
gate lines 121 extend, and cross the gate lines 121, the stem
lines of the storage electrode lines 131, and the connecting
parts 133e. The data lines 171 are insulated from the gate
lines 121 by the gate insulating layer 140. Each group of the
storage electrodes 133a, 133b, 133¢, and 1334 is placed
between two adjacent data lines 171. Each data line 171
includes a plurality of source electrodes 173 extending
toward the respective gate electrodes 124, and an end
portion 179 having a relatively large dimension to be con-
nected to a different layer or an external device.

[0044] A gate electrode 124, a source electrode 173, a
drain electrode 175, and a projection 154 of the semicon-
ductor 151 form a thin film transistor (“TFT”) which serves
as a switching element for each pixel of the TFT array panel
100. A TFT channel is formed in the projection 154 provided
between the source electrode 173 and the drain electrode
175.

[0045] Each metal piece 172 is disposed on a partial
portion of the gate line 121, which is positioned closer to the
projection of the free end of the first storage electrode 133a
than to the second storage electrode 1335. In other words,
the metal piece 172 as is located within a lower left comer
of a pixel area as defined by a pair of adjacent data lines 171
and a pair of gate lines 121.

[0046] The data lines 171, the drain electrodes 175, and
the metal pieces 172 are preferably made of a refractory
metal such as Mo, Cr, Ta, or Ti. or any of their alloys, and
may be configured as multi-layered structures including a
refractory metal layer (not shown) and a low resistivity
conductive layer (not shown). Desirable examples of the
multi-layered structure include, but are not limited to, a
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lower Cr layer and an upper Al layer, and a lower Al layer
and an upper Mo layer. Another example is a lower Mo
layer, an intermediate Al layer, and an upper Mo layer.

[0047] All lateral sides of the data lines 171, the drain
electrodes 175, and the metal pieces 172 preferably slope
between about 30° and about 80° relative to the surface of
the insulating substrate 110.

[0048] The ohmic contacts 161 and 165 exist only
between the underlying semiconductors 151 and the over-
lying data lines 171 and between the overlying drain elec-
trodes 175 and the underlying semiconductors 151, in order
to reduce contact resistance. The linear semiconductors 151
are partially exposed at places where the data lines 171 and
the drain electrodes 175 do not cover them, as well as
between the source electrodes 173 and the drain electrodes
175.

[0049] A passivation layer 180 is formed on the data lines
171, the drain electrodes 175, the metal pieces 172, and the
exposed portions of the semiconductors 151, as well as over
exposed portions of the gate insulating layer 140. The
passivation layer 180 may be configured as a single layer
made of an inorganic material such as SiN, or SiO,, a
photosensitive organic material having a good planarization
property, or a low dielectric insulator having a dielectric
constant of below 4.0. Desirable examples of the low
dielectric insulator include, but are not limited to, a-Si:C:O,
a-Si:O:F, etc., which are produced by plasma enhanced
chemical vapor deposition (“PECVD”). However, in alter-
native embodiments, the passivation layer 180 may be
configured as a double-layered structure including a lower
inorganic insulator layer and an upper organic insulator
layer. Such a structure improves a contact property with the
semiconductors 151.

[0050] The passivation layer 180 is provided with a plu-
rality of contact holes 182 and 185, through which the end
portions 179 of the data lines 171 and the expansions of the
drain electrodes 175 are exposed, respectively. A plurality of
contact holes 183 and 184 are formed in the passivation
layer 180 and the gate insulating layer 140 to exposed the
partial stem lines of the storage electrode lines 131, which
are connected to the fixed ends of the first storage electrodes
1334 and the projections of the free ends of the first storage
electrodes 133a, respectively. In other words, in the illus-
trated embodiment, the contact hole 183 is positioned adja-
cent an upper left comer of a pixel area, and the contact hole
184 is positioned in a lower left comer of a pixel area. Thus,
the contact hole 183 of one pixel area is positioned adjacent
the contact hole 184 of an adjacent pixel area.

[0051] A plurality of pixel electrodes 190, a plurality of
contact assistants 82, and a plurality of overpasses 194 are
formed on the passivation layer 180. They may be made of
a transparent conductor, such as, but not limited to, ITO or
170. The pixel electrodes 190, contact assistants 82, and
overpasses 194 may be formed during a same process of a
manufacturing method of the TFT array panel 100.

[0052] The pixel electrodes 190 are physically and elec-
trically connected to the drain electrodes 175 through the
contact holes 185 in order to receive data voltages from the
drain electrodes 175.

[0053] The pixel electrodes 190 supplied with the data
voltages generate electric fields in cooperation with the
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common electrode 270 of the common electrode panel 200,
as will be further described below, thus determining the
orientations of the LC molecules 310 in the LC layer 3 that
is interposed between the two electrodes 190 and 270.

[0054] Each set ofthe pixel electrode 190 and the common
electrode 270 forms an LC capacitor C, .. that is capable of
storing a charge to maintain the applied voltage after the
TFT of the TFT array panel 100 is turned off. Storage
capacitors Cqr, which are connected to the LC capacitors
C,. in parallel, enhance the charge storage ability of the LC
capacitors C; . Overlapping of the pixel electrodes 190 with
the stem lines of the storage electrode lines 131 and the
storage electrodes 133a, 1335, 133¢, and 1334 implements
the storage capacitors Cqr

[0055] Each pixel electrode 190 is shaped as a rectangle
whose four corners are chamfered. Two vertical sides of the
pixel electrode 190 are substantially parallel to the data lines
171, and two horizontal sides are substantially parallel to the
gate lines 121. The chamfered corners are formed at about
45° relative to the gate lines 121 and the data lines 171.

[0056] Each pixel electrode 190 is provided with three
cutting portions: a lower cutting portion 191, a central
cutting portion 192, and an upper cutting portion 193. The
three cutting portions 191, 192, and 193 partition each pixel
electrode 190 into a plurality of sub-areas. The cutting
portions 191, 192, and 193 are inversely symmetrical to a
hypothetical horizontal central line bisecting the pixel elec-
trode 190 between a pair of adjacent gate lines 121.

[0057] The lower cutting portion 191 is slantingly formed
in a left-upward direction from a lower end of the right
vertical side of the pixel electrode 190, while the upper
cutting portion 193 is slantingly formed in a left-downward
direction from an upper end of the right vertical side of the
pixel electrode 190. The lower cutting portion 191 and upper
cutting portion 193 are placed symmetrically below and
above a hypothetical horizontal central line of the pixel
electrode 190, respectively, and align with the fourth storage
electrode 1334 and the third storage electrode 133c¢. Also,
the two cutting portions 191 and 193 are formed at 45° to the
adjacent gate lines 121, while being perpendicular to each
other.

[0058] The central cutting portion 192 is formed along the
hypothetical horizontal central line of the pixel electrode
190, and comprises a funnel-shaped opening that is formed
inwardly from the right vertical side of the pixel electrode
190 and a horizontal portion extending from a central
portion of the opening along the hypothetical horizontal
central line. The opening of the central cutting portion 192
has a pair of slanted sides that are substantially parallel to the
lower cutting portion 191 and the upper cutting portion 193,
respectively.

[0059] Accordingly, a lower area of the pixel electrode
190, which is positioned below the hypothetical horizontal
central line, is partitioned into two sub-areas by the lower
cutting portion 191, while an upper area of the pixel elec-
trode 190, which is positioned above the hypothetical hori-
zontal central line, is partitioned into two sub-areas by the
upper cutting portion 193. While a particular embodiment of
cutting portions of the pixel electrode 190 has been illus-
trated and described, the number of sub-areas or the number
of cutting portions may be varied depending on some design
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factors, such as the size of the pixel electrode 190, the length
ratio between the vertical side and the horizontal side of the
pixel electrode 190, the kind of LC, and the like, and
therefore alternate cutting portions and number of sub-areas
would be within the scope of these embodiments.

[0060] The contact assistants 82 are connected to the end
portions 179 of the data lines 171 through the contact holes
182, and supplement adhesion between the exposed end
portions 179 and exterior devices, and protect them.

[0061] Each overpass 194 spans the gate line 121 of a
pixel area and is connected to the exposed portion of the
stem line of the storage electrode line 131 and the exposed
projection of the free end of the first storage electrode 133a
through the contact holes 183 and 184, respectively. Thus,
the overpasses 194 span between two adjacent pixel areas,
and each pixel area includes a portion of one overpass 194
in a lower section of the pixel area and a portion of a second
overpass 194 in an upper section of the pixel area. The
overpasses 194 are overlapped with the metal pieces 172
that are disposed on the gate lines 121. The overpasses 194
and the metal pieces 172 may electrically connect to each
other. The overpasses 194, the metal pieces 172, and the
storage electrode lines 131 having the storage electrodes
133a, 1335, 133¢, and 1334 may be used for repairing any
defect arising from the gate lines 121, the data lines 171, or
the TFTs. In this case, when the gate line 121 and the
overpass 194 are electrically connected by laser irradiation,
the metal piece 172 serves as an auxiliary connector between
them.

[0062] The common electrode panel 200 of the LCD may
be configured as follows.

[0063] Alight-blocking member 220, also termed “a black
matrix”, is provided on an insulating substrate 210 made of
transparent glass or the like, in order to prevent light from
leaking out through barriers between the pixel electrodes
190. The light-blocking member 220 has as many openings
as the number of the pixel electrodes 190. Each opening
faces one of the pixel electrodes 190, having substantially
the same shape as the pixel electrode 190. Alternately, the
light-blocking member 220 may consist of portions corre-
sponding to the gate lines 121, the data lines 171, and the
TFTs of the TFT array panel 100.

[0064] A plurality of color filters 230 are formed on the
substrate 210 having the light-blocking member 220. In
exemplary embodiments of the common electrode panel
200, most of the color filters 230 are placed within the
openings delimited by the light-blocking member 220. The
color filters 230 may extend on the common electrode panel
200 relative to the pixel electrodes 190 in a vertical direc-
tion, and are connected to one another as stripes. Each color
filter 230 may exhibit one of the red, green, and blue colors,
although other colors would be within the scope of these
embodiments.

[0065] An overcoat layer 250 is formed on the color filters
230.
[0066] The common electrode 270, made of a transparent

conductor such as ITO or IZO, is formed on the overcoat
layer 250. The common electrode 270 may be provided with
a plurality of groups of three cutting portions. Each group
includes a lower cutting portion 271, a central cutting
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portion 272, and an upper cutting portion 273, and is placed
opposite to one of the pixel electrodes 190.

[0067] The three cutting portions 271, 272, and 273 are
individually positioned on the common electrode 270 in
positions corresponding to positions between the chamfered
left-lower corner of the pixel electrode 190 and the lower
cutting portion 191, between the central cutting portion 192
and the lower and upper cutting portions 191 and 193, and
between the chamfered left-upper corner of the pixel elec-
trode 190 and the upper cutting portion 193. In this structure,
each of the cutting portions 271, 272, and 273 has at least
one slanted portion that is parallel to the lower cutting
portion 191 or the upper cutting portion 193 of the pixel
electrode 190. These cutting portions 271, 272, and 273 are
inversely symmetrical on the common electrode 270, in
positions corresponding to positions centering on the hypo-
thetical horizontal central line bisecting the pixel electrode
190. Because the common electrode 270 may cover an entire
surface, or substantially an entire surface, of the common
electrode panel 200, the pattern of cutting portions for the
common electrode 270 described herein may be repeated on
the common electrode 270 for a corresponding number of
pixel electrodes 190 provided on the TFT array panel 100.

[0068] The lower cutting portion 271 includes a slanted
portion extending on the common electrode 270 in a right-
downward direction corresponding from the left vertical side
of the pixel electrode 190, and a horizontal portion and a
vertical portion that extend on the common electrode 270
from both ends of the slanted portion and that form obtuse
angles with respect to the slanted portion.

[0069] The upper cutting portion 273 includes a slanted
portion extending on the common electrode 270 in a right-
upward direction corresponding from the left vertical side of
the pixel electrode 190, and a horizontal portion and a
vertical portion that extend on the common electrode 270
from both ends of the slanted portion of the upper cutting
portion 273 and that form obtuse angles with respect to the
slanted portion. The horizontal portions and the vertical
portions of the lower and upper cutting portions 271 and 273
are formed in positions on the common electrode 270
corresponding to positions along the outline of the pixel
electrode 190, partially overlapped with the pixel electrode
190.

[0070] The central cutting portion 272 includes a horizon-
tal central portion, a pair of slanted portions, and a pair of
vertical portions. The horizontal central portion is formed on
the common electrode 270 in a position corresponding to a
position along the hypothetical horizontal central line of the
pixel electrode 190 from the left side of the pixel electrode
190. The two slanted portions extend toward a position
corresponding to the right side of the pixel electrode 190
from an end of the horizontal central portion, and are
substantially parallel to the two slanted portions of the lower
and upper cutting portions 271 and 273. The two vertical
portions of the central cutting portion 272 extend on the
common electrode 270 in a position corresponding to a
position along the partial right side of the pixel electrode
190, starting from both ends of the relative slanted portions
of the central cutting portion 272. In this case, the two
vertical portions are correspondingly overlapped with the
right side of the pixel electrode 190, and obtuse angles are
formed between the two slanted portions and the two
vertical portions of the central cutting portion 272.
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[0071] While a particular embodiment of cutting portions
of the common electrode 270 has been illustrated and
described, the number of cutting portions in the common
electrode 270 may be varied depending on design factors,
such as the size of the pixel electrode 190, the length ratio
between the vertical side and the horizontal side of the pixel
electrode 190, the kind of LC in the LC layer 3, etc.
Overlapping of the light-blocking member 220 with the
cutting portions 271, 272, and 273 of the common electrode
270 prevents light from leaking out through the cutting
portions 271, 272, and 273.

[0072] As shown in FIG. 5, a group of the cutting portions
271, 272, 273, 191, 192, and 193 partitions a pixel area into
a plurality of sub-areas. Each sub-area has two major sides,
forming slanted angles with respect to major sides of the
pixel electrode 190. In this structure, the tilt direction of the
LC molecules 310 in the LC layer 3 to which an electric field
is applied is greatly dependent upon the cutting portions 271,
272, 273, 191, 192, and 193, as will be further described
below.

[0073] When the common electrode 270 is supplied with
a common voltage Vcom and the pixel electrode 190 is
supplied with a data voltage, an electric field, which is
perpendicular to the surfaces of the two panels 100 and 200,
is generated in the LC layer 3. In response to the electric
field, the LC molecules 310 in the L.C layer 3 begin to
change their orientation to be perpendicular to the direction
of the electric field.

[0074] The cutting portions 191, 192, 193, 271, 272, and
273, and the sides of the pixel electrode 190 create hori-
zontal components in the electric field, which determine tilt
directions of the LC molecules 310 in the LC layer 3, by
distorting the electric field generated between the two elec-
trodes 190 and 270. The horizontal components are substan-
tially parallel to the sides of the cutting portions 271, 272,
273, 191, 192, and 193 and to the slanted sides of the pixel
electrode 190, In this structure, there are about four tilt
directions of the molecules 310 because of the horizontal
components. In this way, when the LC molecules 310 tilt in
various directions, the standard viewing angle of the LCD
becomes wider.

[0075] Each of the cutting portions 271, 272, 273, 191,
192, and 193 preferably has a width of about 9 um to about
12 pm, although other dimensions are within the scope of
these embodiments.

[0076] In other alternative embodiments of an LCD, at
least one among the cutting portions 271, 272, 273, 191,
192, and 193 may be replaced with a protrusion (not shown)
or a depression (not shown). In this case, the protrusion may
be made of an organic material or an inorganic material, and
may be placed on or under the pixel electrodes 190 and the
common electrode 270. A preferable width of the protrusion
is between about 5 pm and about 10 pm, although other
dimensions are within the scope of these embodiments.

[0077] As previously described, the form and arrangement
of the cutting portions 271, 272, 273, 191, 192, and 193
disclosed herein are merely for illustrative purpose, so the
cutting portions 271, 272, 273, 191, 192, and 193 may have
other forms and arrangements.

[0078] TheLC layer 3 is interposed between the TFT array
panel 100 and the common electrode panel 200, and includes
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the LC molecules 310 having negative dielectric anisotropy.
In the absence of an electric field created by the pixel
electrodes 190 on the TFT array panel 100 and the common
electrode 270 on the common electrode panel 200, long axes
of the LC molecules 310 are aligned substantially perpen-
dicular to the surfaces of the two panels 100 and 200.

[0079] Alignment layers 11 and 21 that include, for
example, polyamic acid or polyimide are individually coated
on the inner surfaces of the panels 100 and 200.

[0080] Polarizers 12 and 22 are individually attached to
the outer surfaces of the panels 100 and 200. For example,
the polarizers 12 and 22 may be attached to outer surfaces
of the insulating substrate 110 and the insulating substrate
210, respectively. The transmission axes of the polarizers 12
and 22 are mutually crossed at a right angle. Here, either of
the transmission axes is preferably parallel to the gate lines
121. In reflective-type LCDs, either of the two polarizers 12
and 22 may be omitted.

[0081] The polarizers 12 and 22 are further described
below with reference to FIG. 1 and FIG. 2.

[0082] FIG. 1 shows a vertical scheme of an exemplary
embodiment of a polarizer 12 according to the present
invention.

[0083] Referring to FIG. 1, the polarizer 12 includes a
lower passivation layer 12« and an upper passivation layer
12¢, and a polarizing medium layer 125 interposed between
the two passivation layers 12¢ and 12¢. For example, when
the polarizer 12 is attached to the TFT array panel 100, the
upper passivation layer 12¢ may be disposed on the insu-
lating substrate 110. Alternatively, the lower passivation
layer 12a may be disposed on the insulating substrate 110.

[0084] The polarizing medium layer 125 is a polyvinyl-
alcohol-based (“PVA”) film. The polarizing medium layer
125 may be obtained by dyeing a PVA film with iodine
molecules or bichromatic dyes and stretching the film in a
desired direction such that the iodine molecules or the
bichromatic dyes are aligned in the stretched direction.

[0085] The lower and upper passivation layers 12a and
12¢, which are individually provided under and over the
polarizing medium layer 125, are mainly made of triacetate
cellulose (“TAC”), and serve as protection films for the
polarizing medium layer 125 .

[0086] In addition to serving as protection films for the
polarizing medium layer 12b, the passivation layers 12a
and/or 12¢ include conductive polymers therein, for efficient
removal of an electric charge incoming from the outside,
such as from an exterior of the LCD to an interior of the
LCD. The conductive polymers can rapidly discharge such
a charge from the outside back to the outside, thus prevent-
ing the charge from entering an interior of the LCD.

[0087] In the present invention, polyaniline or poly-
thiophene is used as the conductive polymer included within
either or both of the passivation layers 12a and 12c.

[0088] Polyanline, which is a compound having aromatic
rings with amino groups, accelerates the transfer speed of a
charge that enters the polarizer 12 from an exterior of the
polarizer 12, such as an exterior of the LCD to which the
polarizer 12 is attached, since it has a conjugated system of
benzene rings. Accordingly, the static charge in the polarizer
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12 can be discharged to the outside in a short time. Also,
because of nitrogen (N) atoms in the amino groups that are
regularly aligned between the benzene rings, polyaniline
exhibits good compatibility with TAC which is the main
constituent of the passivation layers 12a and 12c.

[0089] Similar to polyaniline, polythiophene, which is a
compound having hetero rings with sulfonic groups, can
discharge a static charge to the outside in a short time by
accelerating the transfer speed of a charge incoming from
the outside. This is possible because polythiophene has a
conjugated system of hetero rings. In polythiophene, sulfur
(S) atoms in the sulfonic groups are regularly aligned
between the hetero rings, instead of N atoms as in polya-
niline. Accordingly, similarly to polyaniline, polythiophene
also exhibits good compatibility with TAC.

[0090] As described above, when each of the passivation
layers 12a and 12¢ includes TAC and the conductive poly-
mer with a good static dissipative property, such as polya-
niline or polythiophene, the charge entering the polarizer 12
(and similarly polarizer 22) from the outside of the panels
100 and 200 is rapidly discharged to the outside again due
to the conductive polymer within one or both of the passi-
vation layers 12a and 12¢, so that defects and a lowering of
voltage characteristics that are caused by such a static charge
during sequential processes are remarkably reduced and a
lowering voltage characteristic caused by the static charge is
prevented.

[0091] Since both polyaniline and polythiophene exhibit
excellent compatibility with TAC, a mixture of TAC and
either one of polyaniline or polythiophene can be used to
form the passivation layers 12¢ and 12¢. Also, TAC and
polyaniline or polythiophene that are mixed in water or
alcohol can be used. The content of polyaniline or poly-
thiophene in the mixture is preferably determined within a
range where the static charge can be efficiently eliminated.

[0092] For example, for efficient removal of the static
charge, each of the passivation layers 12a and 12¢ preferably
has a conductivity of 10® Q/cm> to 10"* Q/cm®. In order for
each of the passivation layers 12a and 12¢ to have conduc-
tivity within such a range, the content of polyaniline or
polythiophene in each of the passivation layers 12a and 12¢
is preferably between about 0.1% and about 10% by weight
based on the total solid weight of each passivation layer 12a
and 12¢. If the content of polyaniline or polythiophene is
below 0.1% by weight, then the conductivity of each of the
passivation layers 12¢ and 12¢ would be too feeble to
discharge the static charge to the outside. Whereas, if the
content of polyaniline or polythiophene is above 10% by
weight, then the conductivity of each of the passivation
layers 12a and 12¢ would become too high, thus affecting
the two panels 100 and 200.

[0093] Most preferably, each of the passivation layers 12a
and 12¢ includes polyaniline or polythiophene ranging from
3% to 5% by weight based on the total solid weight of each
passivation layer 12a and 12¢.

[0094] FIG. 2 shows a polarizer 112 having a different
structure than the polarizer 12 of FIG. 1. The polarizer 112
is obtained by a different method from the method of
forming the polarizer 12 of FIG. 1. That is, TAC layers 112a
and 112¢ are first laminated on a polarizing medium layer
12b, and then conductive polymer layers 112¢' and 112¢',
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both including polyaniline or polythiophene, are laminated
on the TAC layers 1124 and 112¢. respectively, thereby
completing the polarizer 112.

[0095] This method has an advantage that other conduc-
tive polymers exhibiting a relatively low compatibility with
TAC can also be used, in addition to polyaniline and
polythiophene which exhibit good compatibility with TAC,
together with a problem that the passivation layers are
produced through more complex steps. In this case,
examples of the available conductive polymers for the
conductive polymer layers 1124" and 112¢' may be included
polyaniline, polythiophene, and polypyrrole.

[0096] Such a conductive polymer may be included on at
least one of the TAC layers 1124 and 112¢.

[0097] 1In each of the above-described embodiments, the
lower polarizer 12 attached to the TFT array panel 100 and
the upper polarizer 22 attached to the common electrode
panel 200 may be configured in the same manner. In an
alternative embodiment, only one of the two polarizers 12
and 22 may utilize the conductive polymers to form the
passivation layers.

[0098] As described above, the polyaniline-based or poly-
thiophene-based conductive polymers existing in the passi-
vation layers of the polarizers discharge the static charge
incoming from an outside of the panels back to the outside
in a short time.

[0099] While the above-mentioned embodiments were
only discussed with VA mode LCDs, the present invention
may also be applicable to TN mode LCDs or IPS mode
LCDs.

[0100] Thus, the present invention should not be consid-
ered limited to the particular examples described above, but
rather should be understood to cover all aspects of the
invention as fairly set out in the attached claims. Various
modifications, equivalent processes, as well as numerous
structures to which the present invention may be applicable
will be readily apparent to those of skill in the art to which
the present invention is directed upon review of the instant
specification.

What is claimed is:
1. A polarizer comprising:

a polarizing medium layer; and

a passivation layer that is formed on or under the polar-
izing medium layer, wherein the passivation layer
includes a conductive polymer.

2. The polarizer of claim 1, wherein the passivation layer
is a first passivation layer formed on the polarizing medium
layer, the polarizer further comprising a second passivation
layer formed under the polarizing medium layer, the polar-
izing medium layer disposed between the first passivation
layer and the second passivation layer.

3. The polarizer of claim 2, wherein the second passiva-
tion layer includes a conductive polymer.

4. The polarizer of claim 2, wherein at least one of the first
passivation layer and the second passivation layer includes
a first protective layer adjacent the polarizing medium layer
and an outer conductive layer.
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5. The polarizer of claim 1, wherein the conductive
polymer includes at least one conductive polymer selected
from a group consisting of polyaniline, polythiophene, and
polypyrrole.

6. The polarizer of claim 5, wherein the passivation layer
includes triacetate cellulose.

7. The polarizer of claim 1, wherein the passivation layer
includes triacetate cellulose.

8. The polarizing plate of claim 1, wherein the passivation
layer is made of a mixture of triacetate cellulose and at least
one of polyaniline and polythiophene.

9. The polarizer of claim 8, wherein the passivation layer
includes polyaniline or polythiophene ranging from 0.1% to
10% by weight based on a total solid weight of the passi-
vation layer.

10. The polarizer of claim 8, wherein the passivation layer
includes polyaniline or polythiophene ranging from 3% to
5% by weight based on a total solid weight of the passivation
layer.

11. The polarizer of claim 1, wherein the passivation layer
includes a double-layered structure including a first layer
containing triacetate cellulose and a second layer containing
at least one conductive polymer selected from the group
consisting of polyaniline, polythiophene, and polypyrrole.

12. The polarizer of claim 1, wherein the polarizing
medium layer includes polyvinyl alcohol.

13. The polarizer of claim 12, wherein the polyvinyl
alcohol is dyed with iodine molecules or bichromatic dyes.

14. The polarizing plate of claim 1, wherein the passiva-
tion layer has a conductivity of 10° Q/cm? to 10'* Q/cm*

15. A liquid crystal display comprising:

a first insulating substrate;
a gate line formed on the first insulating substrate;

a data line formed on the first insulating substrate and
crossed with the gate line at a right angle;

a thin film transistor connected to the gate line and the
date line;

a pixel electrode connected to the thin film transistor;

a second insulating substrate placed opposite to the first
insulating substrate;

a common electrode formed on the second insulating
substrate;

a liquid crystal layer interposed between the first insulat-
ing substrate and the second insulating substrate; and

a polarizer attached to either of outer surfaces of the first
and second insulating substrates,

wherein the polarizer includes a polarizing medium layer

and a passivation layer, the passivation layer formed on

or under the polarizing medium layer and containing a
conductive polymer.

16. The liquid crystal display of claim 15, wherein the

passivation layer is a first passivation layer formed on the

polarizing medium layer, the polarizer further comprising a
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second passivation layer formed under the polarizing
medium layer, the polarizing medium layer disposed
between the first passivation layer and the second passiva-
tion layer.

17. The liquid crystal display of claim 16, wherein the
second passivation layer includes a conductive polymer.

18. The liquid crystal display of claim 15, wherein the
polarizer is a first polarizer attached to the first insulating
substrate, the liquid crystal display further comprising a
second polarizer attached to the second insulating substrate.

19. The liquid crystal display of claim 18, wherein the
second polarizer includes a passivation layer containing a
conductive polymer.

20. The liquid crystal display of claim 15, wherein the
conductive polymer includes at least one conductive poly-
mer selected from the group consisting of polyaniline,
polythiophene, and polypyrrole.

21. The liquid crystal display of claim 20, wherein the
passivation layer includes triacetate cellulose.

22. The liquid crystal display of claim 15, wherein the
passivation layer includes triacetate cellulose.

23. The liquid crystal display of claim 15, wherein the
passivation layer is made of a mixture of triacetate cellulose
and at least one of polyaniline and polythiophene.

24. The liquid crystal display of claim 23, wherein the
passivation layer includes polyaniline or polythiophene
ranging from 0.1% to 10% by weight based on a total solid
weight of the passivation layer.

25. The liquid crystal display of claim 15, wherein the
passivation layer includes a double-layered structure includ-
ing a first layer containing triacetate cellulose and a second
layer containing at least one of polyaniline and poly-
thiophene.

26. The liquid crystal display of claim 15, wherein the
pixel electrode has a cutting portion.

27. The liquid crystal display of claim 15, wherein the
liquid crystal layer has negative dielectric anisotropy with
liquid crystal molecules that are aligned perpendicular to
surfaces of the first and second insulating substrates.

28. The liquid crystal display of claim 15, further com-
prising a member for determining tilt directions of the liquid
crystal molecules.

29. The liquid crystal display of claim 28, wherein the
member for determining tilt directions includes a cutting
portion formed in at least one of the pixel electrode and the
common electrode, or a protrusion formed on at least one of
the pixel electrode and the common electrode.

30. The liquid crystal display of claim 15, wherein the
polarizer discharges static charges entering the polarizer
from an exterior of the liquid crystal display back to the
exterior of the liquid crystal display.

31. The liquid crystal display of claim 15, wherein the
polarizer prevents static charges from an exterior of the
liquid crystal display from lowering voltage characteristics
of the liquid crystal display.
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