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Description
BACKGROUND
(a) Field

[0001] Exemplary embodiments of the invention relate
to a liquid crystal display.

(b) Description of the Related Art

[0002] A liquid crystal display, which is one of the most
widely used types of flat panel displays, includes two
sheets of display panels with field generating electrodes
such as a pixel electrode and a common electrode and
a liquid crystal layer interposed therebetween. The liquid
crystal display generates an electric field in the liquid
crystal layer by applying voltage to the field generating
electrodes, and determines the direction of liquid crystal
molecules of the liquid crystal layer by the generated
electric field, thus controlling polarization of incident light
to display images.

[0003] Among the liquid crystal displays, a vertically
aligned mode liquid crystal display has been in the lime-
light, as the vertically aligned mode liquid crystal display
including liquid crystal molecules, longitudinal axes of
which are arranged substantially vertical to the display
panel when the electric field is not applied, typically has
a large contrast ratio and easily implements a wide ref-
erence viewing angle.

[0004] In the vertically aligned mode liquid crystal dis-
play, a plurality of domains having different alignment
directions of the liquid crystal may be disposed in one
pixel to implement a wide viewing angle.

[0005] In the vertically aligned mode liquid crystal dis-
play, a method of forming cutouts such as minute slits at
the field generating electrode or a method of forming pro-
trusions on the field generating electrode is used to pro-
vide the domains. The method may be used to provide
the domains by aligning the liquid crystal in a vertical
direction to a fringe field by the fringe field generated
between the cutout or an edge of the protrusion and the
field generating electrode opposed thereto.

[0006] In the liquid crystal display, a light blocking
member is disposed at a

position where a thin film transistor or the like is disposed
to effectively prevent leakage current of a channel layer
due to light. Further, when both a color filter and the light
blocking member are disposed on a thin film transistor
array panel, light leakage due to arrangement error of
two display panels, which may occur in the case where
the color filter and the light blocking member are disposed
on a common electrode display panel, may be effectively
prevented.

[0007] US2010/007811A1 describesaliquid crystal
comprising a colored subsidiary light blocking mem-
ber disposed between the neighboring pixel elec-
trodes. The subsidiary light blocking member covers
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all the space between the neighboring pixel elec-
trodes and contacts the upper layer or the colorfilter.
It aims to cover the gap between the neighboring pix-
el electrodes if the light blocking member is mis-
aligned to prevent light leakage at the gap.

[0008] The colored members of the liquid display
shown in US 2011/085103 A1 aim to compensate for
height differences between the light blocking mem-
ber and the color filter, thereby maintaining a more
uniform cell gap or cell interval.

[0009] US 2011/180798 A1 suggests to dispose the
first and second light blocking portions continuous-
ly with each other, forming a unitary single indivisible
black matrix member. Due to the resultant specific
optical density an underlying channel areais observ-
able through an infrared light illuminator and then a
repair process of a channel may be performed.
[0010] In the liquid crystal display, in the case where
the light blocking member is provided on the thin film
transistor array panel, the light blocking member may not
be provided on the channel part of the thin film transistor
so as to efficiently repair a defect of the thin film transistor
during the manufacturing process thereof, and a colored
member is typically provided to cover the channel part
of the thin film transistor after repairing the thin film tran-
sistor.

SUMMARY

[0011] Exemplary embodiments of the invention relate
to a liquid crystal display, in which light leakage due to
an arrangement error is effectively prevented by provid-
ing a color filter and a light blocking member on a thin
film transistor array panel, a performance characteristic
of a thin film transistor is effectively prevented from de-
teriorating by additional thin film, which is provided to
compensate a step of the light blocking member, and the
thin film transistor is efficiently repaired during a manu-
facturing process thereof. The invention provides a liquid
crystal display as defined in claim 1. Further preferred
embodiments of the invention are defined in the depend-
ent claims. In an exemplary embodiment, a width of the
first light blocking member may be substantially constant.
The second light blocking member includes afirst portion,
a second portion, and a third portion, and thicknesses of
the first, second and third portions are different from each
other.

[0012] In an exemplary embodiment, the liquid crystal
display may further include a pixel electrode disposed on
the colorfilter and including a first subpixel electrode and
a second subpixel electrode separated from each other
with the gate line, which is disposed between the first
and second subpixel electrodes; a first thin film transistor
connected to the first subpixel electrode; and a second
thin film transistor connected to the second subpixel elec-
trode, in which the second light blocking member may
extend along the gate line and cover the first thin film
transistor and the second thin film transistor.
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[0013] In an exemplary embodiment, each of the first
subpixel electrode and the second subpixel electrode
may include a plurality of stems and a plurality of branch
electrodes protruding from the stems.

[0014] In an exemplary embodiment, the second light
blockingmember may include a first portion and a second
portion, and thicknesses of the first and second portion
may be different from each other.

[0015] In an exemplary embodiment, the first portion
may contact a surface of a thin film which is disposed on
a second insulation substrate disposed opposite to the
first insulation substrate.

[0016] In an exemplary embodiment, the second por-
tion may include afirst region at which the second portion
overlaps the first light blocking member and a second
region whichis a remaining region thereof, and a distance
between the first region and the surface of the thin film
disposed on the second insulation substrate may be less
than a distance between the second region and the sur-
face of the thin film disposed on the second insulation
substrate.

[0017] Inanexemplary embodiment, a width of the first
light blocking member at an overlapping portion of the
first light blocking member and the second light blocking
member may be less than a width of the remaining portion
of the first light blocking member.

[0018] Inan exemplary embodiment, a width of the first
light blocking member may be about 0.7 micrometer (um)
atan overlapping portion of the first light blocking member
and the second light blocking member.

[0019] Inanexemplary embodiment, athickness ofthe
first light blocking member may be decreased as being
closer to a center of the second light blocking member
from the overlapping portion of the first light blocking
member and the second light blocking member.

[0020] In an exemplary embodiment, the thickness of
the first light blocking member may be about 0 um at the
center of the second light blocking member.

[0021] In an exemplary embodiment, the liquid crystal
display may further include a color filter disposed be-
tween two adjacent data lines, a first light blocking mem-
ber disposed on the data lines, and a second light block-
ing member disposed on the color filter in a region where
the thin film transistor is disposed, in which the first light
blocking member and the second light blocking member
may be overlapping at least a portion of each other.
[0022] According to exemplary embodiments of the in-
vention, light leakage in the region adjacent to the data
line and the gate line is effectively prevented while the
light leakage due to the arrangement error is effectively
prevented by the colorfilter and the lightblocking member
disposed on the thin film transistor array panel. In such
embodiments, a performance characteristic of the thin
film transistor is effectively prevented from deteriorating
due to formation of a thin film due to the step of the first
light blocking member by the color filter disposed on the
thin film transistor without providing the first light blocking
member on the thin film transistor for efficiently repair of

10

15

20

25

30

35

40

45

50

55

the thin film transistor.
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The above and other features of the invention
will become more apparent by describing in further detail
exemplary embodiments thereof with reference to the
accompanying drawings, in which:

FIG. 1 is an equivalent circuit diagram of a pixel of
an exemplary embodiment of a liquid crystal display
according to the invention;

FIG. 2 is a top plan view of a pixel suitable for an
exemplary embodiment of the liquid crystal display
according to the invention;

FIG. 3 is a cross-sectional view taken along line Ill-
Il of the liquid crystal display of FIG. 2;

FIG. 4 is a plan view of a unit region of a pixel elec-
trode suitable for an exemplary embodiment of the
liquid crystal display according to the invention;
FIG. 5 is a diagram illustrating a process in which
liquid crystal molecules have pretilts using a prepol-
ymer polymerized by light such as ultraviolet light;
FIG.6is atop plan view of two pixels of an exemplary
embodiment of the liquid crystal display according
to the invention;

FIG. 7 is a cross-sectional view taken along line VII-
VII of the liquid crystal display of FIG. 6;

FIG. 8 is a cross-sectional view taken along line VIII-
VIII of the liquid crystal display of FIG. 6;

FIG. 9 is a cross-sectional view taken along line IX-
IX of the liquid crystal display of FIG. 6;

FIG. 10 is a cross-sectional view taken along line X-
X of the liquid crystal display of FIG. 6;

FIG. 11 is a cross-sectional view of another alterna-
tive exemplary embodiment of the liquid crystal dis-
play according to the invention, which corresponds
to a cross-sectional view taken along line llI-11l of the
liquid crystal display of FIG. 2;

FIGS. 12 to 14 are cross-sectional views of an alter-
native exemplary embodiment of the liquid crystal
display according to the invention, which correspond
to cross-sectional views taken along lines VII-VII, VI-
11-VIll and IV-1V of the liquid crystal display of FIG. 6;
FIG. 15 is a cross-sectional view of an alternative
reference example of the liquid crystal display, which
corresponds to a cross-sectional view taken along
line llI-11l of the liquid crystal display of FIG. 2;
FIGS. 16 to 18 are cross-sectional views of an alter-
native reference example of the liquid crystal display,
which correspond to cross-sectional views taken
along lines VII-VII, VIII-VIll and IX-IX of the liquid
crystal display of FIG. 6 ;

FIG. 19 is a cross-sectional view of an alternative
exemplary embodiment of the liquid crystal display
according to the invention, which corresponds to a
cross-sectional view taken along line IlI-11l of the lig-
uid crystal display of FIG. 2;
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FIGS. 20 to 22 are cross-sectional views of an alter-
native exemplary embodiment of the liquid crystal
display according to another exemplary embodiment
ofthe invention, which correspond to cross-sectional
views taken along lines VII-VII, VIII-VIII and V-1V of
the liquid crystal display of FIG. 6;

FIG. 23 is a layout view illustrating two pixels of an
alternative exemplary embodiment of the liquid crys-
tal display according to the invention;

FIG. 24 is a cross-sectional view taken along line
XXIV-XXIV of the liquid crystal display of FIG. 23;
FIG. 25 is a cross-sectional view taken along line
XXV-XXV of the liquid crystal display of FIG. 23;
FIG. 26 is a cross-sectional view taken along line
XXVI-XXVI of the liquid crystal display of FIG. 23;
FIG. 27 is a layout view illustrating two pixels of the
liquid crystal display according to another exemplary
embodiment of the invention;

FIG. 28 is a cross-sectional view taken along line
XXVII-XXVIII of the liquid crystal display of FIG. 27;
FIG. 29 is a cross-sectional view taken along line
XXIX-XXIX of the liquid crystal display of FIG. 27;
FIG. 30 is a cross-sectional view taken along line
XXX-XXX of the liquid crystal display of FIG. 27;
FIG. 31 is a cross-sectional view taken along line
XXXI-XXXI of the liquid crystal display of FIG. 27;
FIG. 32 is a top plan view of two pixels of another
alternative exemplary embodiment of the liquid crys-
tal display according to the invention;

FIG. 33 is a cross-sectional view taken along line
XXXIN-XXXI1I of the liquid crystal display of FIG. 32;
FIG. 34 is a cross-sectional view taken along line
XXXIV-XXXIV of the liquid crystal display of FIG. 32;
FIG. 35 is a cross-sectional view taken along line
XXXV-XXXV of the liquid crystal display of FIG. 32;
FIG. 36 is a cross-sectional view taken along line
XXXVI-XXXVI of the liquid crystal display of FIG. 32;
FIG. 37 is a top plan view of two pixels of another
alternative exemplary embodiment of the liquid crys-
tal display according to the invention;

FIG. 38 is a cross-sectional view taken along line
XXXVIH-XXXVIII of the liquid crystal display of FIG.
37; and

FIG. 39 is a cross-sectional view taken along line
XXXIX-XXXIX of the liquid crystal display of FIG. 37.

DETAILED DESCRIPTION

[0024] The invention will be described more fully here-
inafter with reference to the accompanying drawings, in
which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in
many different forms, and should not be construed as
limited to the embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be
thorough and complete, and will fully convey the scope
of the invention to those skilled in the art. Like reference
numerals refer to like elements throughout.
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[0025] It will be understood that when an element or
layer is referred to as being "on", "connected to" or "cou-
pled to" another element or layer, it can be directly on,
connected or coupled to the other element or layer or
intervening elements or layers may be present. In con-
trast, when an element is referred to as being "directly
on," "directly connected to" or "directly coupled to" an-
other elementor layer, there are no intervening elements
or layers present. Like numbers refer to like elements
throughout. As used herein, the term "and/or" includes
any and all combinations of one or more of the associated
listed items.

[0026] It will be understood that, although the terms
first, second, etc. may be used herein to describe various
elements, components, regions, layers and/or sections,
these elements, components, regions, layers and/or sec-
tions should not be limited by these terms. These terms
are only used to distinguish one element, component,
region, layer or section from another region, layer or sec-
tion. Thus, a first element, component, region, layer or
section discussed below could be termed a second ele-
ment, component, region, layer or section without depart-
ing from the teachings of the invention.

[0027] Spatially relative terms, such as "beneath”, "be-
low", "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 dif-
ferent 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, ele-
ments described as "below" or "beneath" other elements
or features would then be oriented "above" the other el-
ements or features. Thus, the exemplary term "below"
can encompass both an orientation of above and below.
The device may be otherwise oriented (rotated 90 de-
grees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.

[0028] The terminology used herein is for the purpose
of describing particular embodiments only and is not in-
tended to be limiting of the invention. As used herein, the
singular forms, "a", "an" and "the" are intended to include
the plural forms as well, unless the context clearly indi-
cates otherwise. It will be further understood that the
terms "includes" and/or "including", when used in this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
ments, components, and/or groups thereof.

[0029] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
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in the context of the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.

[0030] Exemplary embodiments are described herein
with reference to cross section illustrations that are sche-
matic illustrations of idealized embodiments. As such,
variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or toler-
ances, are to be expected. Thus, embodiments de-
scribed herein should not be construed as limited to the
particular shapes of regions as illustrated 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 non-
linear features. Moreover, sharp angles that are illustrat-
ed 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 claims set forth
herein.

[0031] Allmethods described herein can be performed
in a suitable order unless otherwise indicated herein or
otherwise clearly contradicted by context. The use of any
and all examples, or exemplary language (e.g., "such
as"), is intended merely to better illustrate the invention
and does not pose a limitation on the scope of the inven-
tion unless otherwise claimed. No language in the spec-
ification should be construed as indicating any non-
claimed element as essential to the practice of the inven-
tion as used herein.

[0032] First, a layout of signal lines and a pixel of an
exemplary embodiment of a liquid crystal display accord-
ing to the invention and a driving method thereof will be
described with reference to FIG. 1. FIG. 1 is an equivalent
circuit diagram of a pixel of an exemplary embodiment
of a liquid crystal display according to the invention.
[0033] Referring to FIG. 1, in an exemplary embodi-
ment, a pixel PX, e.g., a single pixel, of the liquid crystal
display includes a plurality of signal lines including a gate
line GL that transfers a gate signal, a data line DL that
transfers a data signal, and a divided reference voltage
line RL that transfers divided reference voltage, and first,
second and third switching elements Qa, Qb and Qc and
first and second liquid crystal capacitors Clca and Clcb,
which are connected to the signal lines.

[0034] The first and the second switching elements Qa
and Qb are connected to the gate line GL and the data
line DL, and the third switching element Qc is connected
to an output terminal of the second switching element Qb
and the divided reference voltage line RL.

[0035] Inanexemplary embodiment, the first switching
element Qa and the second switching element Qb are
three-terminal elements such as a thin film transistor,
control terminals thereof are connected to the gate line
GL, and input terminals thereof are connected to the data
line DL. In such an embodiment, an output terminal of
the first switching element Qa is connected to the first
liquid crystal capacitor Clca, and an output terminal of
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the second switching element Qb is connected toan input
terminal of the second liquid crystal capacitor Clcb and
the third switching element Qc.

[0036] In such an embodiment, the third switching el-
ement Qc is a three-terminal element such as a thin film
transistor, a control terminal thereof is connected to the
gate line GL, an input terminal thereof is connected to
the second liquid crystal capacitor Clcb, and an output
terminal thereof is connected to the divided reference
voltage line RL.

[0037] When a gate on signal is applied to the gate line
GL, the first switching element Qa, the second switching
element Qb and the third switching element Qc connect-
ed thereto are turned on. Accordingly, data voltage ap-
plied to the data line DL is applied to a first subpixel elec-
trode PEa and a second subpixel electrode PEb through
the turned-on first switching element Qa and second
switching element Qb. In such an embodiment, the data
voltages applied to the first subpixel electrode PEa and
the second subpixel electrode PEb are substantially the
same as each other, and the first liquid crystal capacitor
Clca and the second liquid crystal capacitor Clcb are
charged to substantially the same value by a difference
between a common voltage and the data voltage. Simul-
taneously, the voltage charged in the second liquid crys-
tal capacitor Clcb is divided through the turned-on third
switching element Qc. As a result, a voltage value
charged in the second liquid crystal capacitor Clcb is low-
ered by a difference between the common voltage and
the divided reference voltage. In such an embodiment,
the voltage charged in the first liquid crystal capacitor
Clca is greater than the voltage charged in the second
liquid crystal capacitor Clcb.

[0038] In such an embodiment, as described above,
the voltage charged in the first liquid crystal capacitor
Clca and the voltage charged in the second liquid crystal
capacitor Clcb are different from each other. In such an
embodiment, where the voltage of the first liquid crystal
capacitor Clca and the voltage of the second liquid crystal
capacitor Clcb are different from each other, inclined an-
gles of liquid crystal molecules are different from each
other in the first subpixel and the second subpixel, such
that luminance of the two subpixels varies. Accordingly,
in such an embodiment, an image viewed from a side
may be substantially close to an image viewed from a
front by controlling the voltage of the first liquid crystal
capacitor Clca and the voltage of the second liquid crystal
capacitor Clcb, thereby substantially improving side vis-
ibility.

[0039] Inanexemplary embodiment, as shownin FIG.
1, the third switching element Qc connected to the second
liquid crystal capacitor Clcb and the divided reference
voltage line RL is included to differentiate the voltage
charged in the first liquid crystal capacitor Clca and the
voltage charged in the second liquid crystal capacitor
Clcb, but not being limited thereto. In an alternative ex-
emplary embodiment of a liquid crystal display according
to the invention, the second liquid crystal capacitor Clcb
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may be connected to a step-down capacitor. In such an
embodiment, the third switching element including a first
terminal connected to a step-down gate line, a second
terminal connected to the second liquid crystal capacitor
Clcb and a third terminal connected to the step-down
capacitor is included to charge a portion of charges
charged in the second liquid crystal capacitor Clcb in the
step-down capacitor, such that the charged voltages be-
tween the first liquid crystal capacitor Clcb and the sec-
ond liquid crystal capacitor Clcb may be differently set.
In another alternative exemplary embodiment of the lig-
uid crystal display according to the invention, the first
liquid crystal capacitor Clcb and the second liquid crystal
capacitor Clcb are connected to different data lines, re-
spectively, to receive different data voltages, and as a
result, the charged voltages between the first liquid crys-
tal capacitor Clcb and the second liquid crystal capacitor
Clcb may be differently set. In an exemplary embodiment,
the charged voltages between the first liquid crystal ca-
pacitor Clcb and the second liquid crystal capacitor Clcb
may be differently set using various methods.

[0040] Now, a structure suitable for an exemplary em-
bodiment of the liquid crystal display will be simply de-
scribed with reference to FIGS. 2 to 5. FIG. 2 is a top
plan view of a pixel of an exemplary embodiment of the
liquid crystal display according to the invention, and FIG.
3 is a cross-sectional view taken along line IlI-IIl of the
liquid crystal display of FIG. 2. FIG. 4 is a plan view of a
unit region of a pixel electrode of an exemplary embod-
iment of the liquid crystal display according to the inven-
tion, and FIG. 5 is a diagram illustrating a process in
which liquid crystal molecules have pretilts using a pre-
polymer polymerized by light such as ultraviolet light.
[0041] Referring to FIGS. 2 and 3, the liquid crystal
display includes a lower panel 100 and an upper panel
200disposed opposite to, e.g., facing, each other, a liquid
crystal layer 3 interposed between the lower and upper
panels 100 and 200, and a pair of polarizers (not illus-
trated) disposed on, e.g., attached to, outer surfaces of
the lower and upper panels 100 and 200.

[0042] First, the lower panel 100 will be described.
[0043] The lower panel 100 includes a first insulation
substrate 110 including transparent glass, plastic, or the
like. A gate conductor including a gate line 121 and a
divided reference voltage line 131 is disposed on the first
insulation substrate 110.

[0044] The gate line 121 includes a wide end portion
(not illustrated) for connection with a first gate electrode
1243, a second gate electrode 124b, a third gate elec-
trode 124c, and other layers or an external driving circuit.
[0045] The divided reference voltage line 131 is con-
nected to first storage electrodes 135 and 136 and a ref-
erence electrode 137. Second storage electrodes 138
and 139, which are not connected to the divided refer-
ence voltage line 131, are disposed on the first insulation
substrate 110 and overlap a second subpixel electrode
191b.

[0046] A gate insulating layer 140 is disposed on the
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gate line 121 and the divided reference voltage line 131.
[0047] A first semiconductor 154a, a second semicon-
ductor 154b and a third semiconductor 154c are disposed
on the gate insulating layer 140.

[0048] A plurality of ohmic contacts 163a, 165a, 163b,
165b, 163c and 165c is disposed on the semiconductors
154a, 154b and 154c.

[0049] A data conductor including a plurality of data
lines 171 including a first source electrode 173a and a
second source electrode 173b, a first drain electrode
175a, a second drain electrode 175b, a third source elec-
trode 173c and a third drain electrode 175c is disposed
on the ohmic contacts 163a, 165a, 163b, 165b, 163c and
165c and the gate insulating layer 140.

[0050] Inanexemplary embodiment, the data conduc-
tor and the semiconductors and ohmic contacts below
the data conductor may be provided, e.g., formed, during
a same process using a single mask.

[0051] The data line 171 includes a wide end portion
(not illustrated) for connection with other layers or an ex-
ternal driving circuit.

[0052] The first gate electrode 124a, the first source
electrode 173a and the first drain electrode 175a collec-
tively define the first thin film transistor Qa together with
a first semiconductor island 154a, and a channel of the
first thin film transistor is formed in the semiconductor
154a between the first source electrode 173a and the
firstdrain electrode 175a. Similarly, the second gate elec-
trode 124b, the second source electrode 173b and the
second drain electrode 175b collectively define the sec-
ond thin film transistor Qb together with a second semi-
conductor island 154b, and a channel of the second thin
film transistor is formed in the semiconductor 154b be-
tween the second source electrode 173b and the second
drain electrode 175b. The third gate electrode 124c, the
third source electrode 173c and the third drain electrode
175c collectively define the third thin film transistor Qc
together with a third semiconductor island 154c, and a
channel of the third thin film transistor is formed in the
semiconductor 154c between the third source electrode
173c and the third drain electrode 175c.

[0053] The second drain electrode 175b is connected
to the third source electrode 173c and includes a widely
extended extension 177.

[0054] A first passivation layer 180p is disposed on the
data conductor 171, 173c, 175a, 175b and 175c, and
exposed portions of the semiconductors 154a, 154b and
154c. The first passivation layer 180p may include an
inorganic insulating layer including silicon nitride or sili-
con oxide, for example. The first passivation layer 180p
may effectively prevent a pigment of a color filter 230
from flowing into the exposed portions of the semicon-
ductors 154a, 154b, and 154c.

[0055] The color filter 230 is disposed on the first pas-
sivation layer 180p. The color filter 230 extends in a ver-
tical direction along two data lines which are adjacent to
each other. Afirstlight blockingmember 220 is positioned
on the first passivation layer 180p, an edge of the color
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filter 230 and the data line 171.

[0056] The first light blocking member 220 extends
along the data line 171 and is positioned between two
adjacent color filters 230. A width of the first light blocking
member 220 may be greater than a width of the data line
171. In such an embodiment, where the width of the first
light blocking member 220 is greater than the width of
the dataline 171, the first light blocking member 220 may
effectively prevent light incident from outside from being
reflected onto the surface of the data line 171 including
metal and interfering with light passing through the liquid
crystal layer 3. In such an embodiment, the light is effec-
tively prevented from being reflected onto the surface of
the data line 171 such that a contrast ratio of the liquid
crystal display is substantially improved.

[0057] A second passivation layer 180q is disposed on
the colorfilter 230 and the firstlight blocking member 220.
[0058] The second passivation layer 180g may include
an inorganic insulating layer such as silicon nitride or
silicon oxide. The second passivation layer 180q effec-
tively prevents the color filter 230 from being lifted and
effectively prevents a defect such as an afterimage which
may occur when a screen is driven by suppressing con-
tamination of the liquid crystal layer 3 due to an organic
material such as a solvent which may flows in from the
color filter 230.

[0059] A first contact hole 185a and a second contact
hole 185b, which expose the first drain electrode 175a
and the second drain electrode 175b, respectively, are
defined, e.g., formed, in the first passivation layer 180p
and the second passivation layer 180q.

[0060] A third contact hole 185c¢ that exposes a portion
of the reference electrode 137 and a portion of the third
drain electrode 175c is formed in the first passivation
layer 180p, the second passivation layer 180q and the
gate insulating layer 140, and the third contact hole 185¢
is covered by a connecting member 195. The connecting
member 195 electrically connects the reference elec-
trode 137 and the third drain electrode 175c, which are
exposed through the third contact hole 185c.

[0061] A plurality of pixel electrodes 191 is disposed
on the second passivation layer 180q. Each of the pixel
electrodes 191 is spaced apart from each other with the
gate line 121 therebetween, and the pixel electrodes 191
includes a first subpixel electrode 191a and a second
subpixel electrode 191b, which are adjacent to each oth-
er in a column direction interposing the gate line 121.
The pixel electrode 191 may include a transparent ma-
terial such as indium tin oxide ("ITO") and indium zinc
oxide ("1ZO"), for example. The pixel electrode 191 may
include a transparent conductive material such as ITO
and 1ZO, for example, or a metal such as aluminum, sil-
ver, chromium, copper, molybdenum, titanium, or an al-
loy thereof, for example.

[0062] Each of the first subpixel electrode 191a and
the second subpixel electrode 191b include a unit elec-
trode shown in FIG. 4, but not being limited thereto. In
an exemplary embodiment, the unit electrode may be
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variously modified.

[0063] The first subpixel electrode 191a and the sec-
ond subpixel electrode 191b are physically and electri-
cally connected to the first drain electrode 175a and the
second drain electrode 175b, respectively, through the
first contact hole 185a and the second contact hole 185b,
respectively, and the first subpixel electrode 191a and
the second subpixel electrode 191b receive data voltag-
es from the first drain electrode 175a and the second
drain electrode 175b, respectively. In an exemplary em-
bodiment, a part of the data voltage applied to the second
drain electrode 175b is divided through the third source
electrode 173c, such that a magnitude of the voltage ap-
plied to the first subpixel electrode 191a is greater than
a magnitude of voltage applied to the second subpixel
electrode 191b.

[0064] The first subpixel electrode 191a and the sec-
ond subpixel electrode 191b applied with the data volt-
ages generate an electric field together with a common
electrode 270 of the upper panel 200 to determine direc-
tions of liquid crystal molecules of the liquid crystal layer
3 between the pixel and common electrodes 191 and
270. Luminance of light passing through the liquid crystal
layer 3 changes according to the determined directions
of the liquid crystal molecules. Though the liquid crystal
display according to the embodiment includes the com-
mon electrode 270 of the upper panel 200, the liquid crys-
tal display according to another embodiment of the
presentinvention includes a common electrode disposed
on the lower panel 100. Further, the liquid crystal display
according to another embodiment of the present inven-
tion further includes additional electrode to generate an
electric field to the liquid crystal layer.

[0065] A second light blocking member 330 is posi-
tioned on the pixel electrode 191. The second light block-
ing member 330 is disposed to cover substantially an
entire of a region, in which the first transistor Qa, the
second transistor Qb, the third transistor Qc and the first
to third contact holes 185a, 185b, and 185c are disposed,
and extends in the same direction as the gate line 121
and crosses a portion of the data line 171. The second
light blocking member 330 overlap at least a portion of
the two data lines 171 which are disposed at both sides
of a pixel area such that light leakage that may occur
around the data line 171 and the gate line 121 and light
leakage in a region, where the first transistor Qa, the
second transistor Qb and the third transistor Qc are po-
sitioned, are effectively prevented.

[0066] In an exemplary embodiment, the second light
blocking member 330 may be provided after providing
the first passivation layer 180p, the color filter 230 and
the second passivation layer 180q in the region where
the first transistor Qa, the second transistor Qb, the third
transistor Qc and the first to third contact holes 185a,
185b, and 185c are positioned, such that the positions
of the first transistor Qa, the second transistor Qb, the
third transistor Qc and the first to third contact holes 185a,
185b and 185c are efficiently distinguished.
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[0067]
scribed.
[0068] The upper panel 200 includes a second insula-
tion substrate 210 and acommon electrode 270 disposed
on the second insulation substrate 210. An upper align-
ment layer (not shown) is disposed on the common elec-
trode 270. In an exemplary embodiment, the upper align-
ment layer may be a vertical alignment layer. Though the
liquid crystal display according to the embodiment in-
cludes the common electrode 270 of the upper panel
200, the liquid crystal display according to another em-
bodiment of the present invention includes a common
electrode disposed on the lower panel 100. Further, the
liquid crystal display according to another embodiment
of the present invention further includes additional elec-
trode to generate an electric field to the liquid crystal lay-
er.

[0069] In an exemplary embodiment, the liquid crystal
layer 3 has negative dielectric anisotropy, and longitudi-
nal axes of the liquid crystal molecules in the liquid crystal
layer 3 are aligned substantially vertical to surfaces, e.g.,
inner surfaces, of the lower and upper panels 100 and
200 when the electric field is not generated therein. How-
ever, according to the liquid crystal display of another
embodiment of the present invention, the liquid crystal
molecules in the liquid crystal layer 3 may be aligned
substantially parallel to surfaces of the lower and upper
panels 100 and 200.

[0070] A unit electrode of an exemplary embodiment
of the subpixel electrode 191 will now be described with
reference to FIG. 4.

[0071] Asillustratedin FIG. 4, in an exemplary embod-
iment, the overall shape of the unit electrode is a quad-
rangle, and the unit electrode includes a cross stem in-
cluding a horizontal stem 193 and a vertical stem 192
substantially perpendicular to each other. In such an em-
bodiment, the unit electrode is divided into a first subre-
gion Da, a second subregion Db, a third subregion Dc
and a fourth subregion Dd by the horizontal stem 193
and the vertical stem 192, and the first to fourth subre-
gions Da to Dd include a plurality of first minute branches
1944, a plurality of second minute branches 194b, a plu-
rality of third minute branches 194c, and a plurality of
fourth minute branches 194d, respectively.

[0072] The first minute branch 194a extends obliquely
in an upper left direction from the horizontal stem 193 or
the vertical stem 192, and the second minute branch
194b extends obliquely in an upper right direction from
the horizontal stem 193 or the vertical stem 192. The
third minute branch 194c extends obliquely in a lower left
direction from the horizontal stem 193 or the vertical stem
192, and the fourth minute branch 194d extends obliquely
in a lower right direction from the horizontal stem 193 or
the vertical stem 192.

[0073] In an exemplary embodiment, the first to fourth
minute branches 194a, 194b, 194c and 194d form angles
of about 45 or 135 degrees with the gate line 121 or the
horizontal stem 193. In such an embodiment, the minute

Hereinafter, the upper panel 200 will be de-
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branches 194a, 194b, 194c and 194d of two adjacent
subregions Da, Db, Dc and Dd are substantially perpen-
dicular to each other.

[0074] In an exemplary embodiment, widths of the
minute branches 194a, 194b, 194c, and 194d may be in
arange of about 2.5 micrometers (um) to about 5.0 pum,
and a distance between the adjacent minute branches
194a, 194b, 194c and 194d in each subregion Da, Db,
Dc or Dd may be in a range of about 2.5 pum to about 5.0
pwm.

[0075] According to an alternative exemplary embod-
iment of the invention, the widths of the minute branches
194a, 194b, 194c and 194d may be increased as being
closer to the horizontal stem 193 or the vertical stem 192,
and a difference between the largest portion and the
smallest portion in the width of each minute branches
194a, 194b, 194c or 194d may be in arange of about 0.2
pm to about 1.5 pm.

[0076] Referring back to FIGS. 2 and 3, the first sub-
pixel electrode 191a and the second subpixel electrode
191b are connected to the first drain electrode 175a and
the second drain electrode 175b, respectively, through
the first contact hole 185a and the second contact hole
185b, respectively, and receive the data voltages from
the first drain electrode 175a and the second drain elec-
trode 175b, respectively. In an exemplary embodiment,
sides of the first to fourth minute branches 194a, 194b,
194c and 194d distort the electric field to generate hori-
zontal components that determine inclined directions of
the liquid crystal molecules 31. The horizontal compo-
nents of the electric field are substantially parallel to the
sides of the first to fourth minute branches 194a, 194b,
194c and 194d. Accordingly, as illustrated in FIG. 4, the
liquid crystal molecules 31 are inclined in directions sub-
stantially parallel to longitudinal directions of the minute
branches 194a, 194b, 194c and 194d. In such an em-
bodiment, as each unit pixel electrode 191 includes four
subregions, e.g., the first to fourth subregions Da to Dd,
having different longitudinal directions of the minute
branches 194a, 194b, 194c and 194d, the inclined direc-
tions of the liquid crystal molecules 31 are substantially
four directions, and four domains having different align-
ment directions of the liquid crystal molecules 31 are pro-
vided on the liquid crystal layer 3. In such an embodiment,
when the inclined directions of the liquid crystal mole-
cules are various, a reference viewing angle of the liquid
crystal display is substantially increased.

[0077] Now, an method of an initial alignment of the
liquid crystal molecules 31 having pretilts will be de-
scribed with reference to FIG. 5.

[0078] FIG. 5 is a diagram illustrating a process in
which liquid crystal molecules have pretilts using a pre-
polymer polymerized by light such as ultraviolet light.
[0079] First, a prepolymer 33, such as monomers
cured by polymerization due to light such as ultraviolet
light, is injected between the lower and upper panels 100
and 200 together with a liquid crystal material. The pre-
polymer 33 may be reactive mesogen polymerized by



15 EP 2 717 094 B1 16

the light such as ultraviolet light. The prepolymer 33 may
be injected in the alignment layer disposed on the lower
panel 100 or the upper panel 200.

[0080] Next, the data voltages are applied to the first
subpixel electrode 191a and the second subpixel elec-
trode 191b and common voltage is applied to the com-
mon electrode 270 of the upper panel 200 to generate
the electric field in the liquid crystal layer 3 between the
lower and upper panels 100 and 200. Then, the liquid
crystal molecules 31 of the liquid crystal layer 3 are in-
clined in the directions substantially parallel to the longi-
tudinal directions of the minute branches 194a, 194b,
194c and 194d in response to the electric field through
the processes described above, and the liquid crystal
molecules 31 are provided to have total four inclined di-
rections in a unit pixel.

[0081] When the electric field is generated and then
the light such as ultraviolet light is irradiated in the pre-
polymer 33, the prepolymer 33 is polymerized to form a
polymer 370 as illustrated in FIG. 5. The polymer 370 is
formed to contact the panels 100 and 200. Alignment
directions of the liquid crystal molecules 31 are deter-
mined to have pretilts in the directions described above.
Accordingly, in a state where the voltage is not applied
to the field generating electrodes 191 and 270, the liquid
crystal molecules 31 are aligned to have pretilts in four
different directions. However, the polymer 370 is formed
in the liquid crystal layer 3 or in the alignment layer dis-
posed on the lower panel 100 or the upper panel 200.
[0082] Hereinafter, a detailed layout of the first light
blocking member 220 and the second light blocking
member 330 of an exemplary embodiment of the liquid
crystal display according to the invention will be de-
scribed with reference to FIGS. 6 to 10. FIG. 6 is a top
plan view of two pixels of an exemplary embodiment of
the liquid crystal display according to the invention, FIG.
7 is a cross-sectional view taken along line VII-VII of the
liquid crystal display of FIG. 6, FIG. 8 is a cross-sectional
view taken along line VIII-VIII of the liquid crystal display
of FIG. 6, and FIG. 9 is a cross-sectional view taken along
line IX-IX of the liquid crystal display of FIG. 6. FIG. 10
is a cross-sectional view taken along line X-X of the liquid
crystal display of FIG. 6.

[0083] Referring to FIGS. 6 to 10, in an exemplary em-
bodiment, the color filter 230, the first light blocking mem-
ber 220 and the second light blocking member 330 of the
liquid crystal display are positioned on the lower panel
100 with the first to third thin film transistors Qa, Qb and
Qc. Insuch an embodiment, light leakage due to arrange-
ment error between the lower and upper substrates 100
and 200 is effectively prevented by providing the color
filter, the light blocking member and the thin film transistor
in a same substrate, e.g., the lower substrate 100.
[0084] In such an embodiment, the color filter 230 is
positioned between two adjacent data lines 171, and the
first light blocking member 220 extends along each of
the two adjacent data lines 171 positioned at both sides
of the pixel electrode 191. In an exemplary embodiment,
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a width of the first light blocking member 220 may be
greater than a width of the data line 171. In such an em-
bodiment, where the width of the first light blocking mem-
ber 220 is greater than the width of the data line 171,
light incident from the outside is effectively prevented
from being reflected onto the surface of the data line 171
including metal and interfering with the light passing
through the liquid crystal layer 3, such that a contrast
ratio of the liquid crystal display is substantially improved.
[0085] The second light blocking member 330 is dis-
posed to cover substantially an entire of a region, in which
the first transistor Qa, the second transistor Qb, the third
transistor Qc and the first to third contact holes 185a,
185b, and 185c are positioned, and the second light
blocking member 330 extends substantially in the same
direction as the gate line 121 and crossing the data line
171, e.g., overlapping a portion of the data line 171. The
second light blocking member 330 overlaps at least a
portion of each of the two data lines 171, which are dis-
posed at both sides of a corresponding pixel area, such
that light leakage that may occur around the data line
171, the gate line 121 and the divided reference voltage
line 131 is effectively prevented, and light leakage in the
region, where thefirsttransistor Qa, the second transistor
Qb and the third transistor Qc are positioned, is effectively
prevented.

[0086] In an exemplary embodiment, the second light
blocking member 330 may be provided after providing
the first passivation layer 180p, the color filter 230 and
the second passivation layer 180q in the region where
the first transistor Qa, the second transistor Qb, the third
transistor Qc and the first to third contact holes 185a,
185b and 185c are positioned, such that the positions of
the first transistor Qa, the second transistor Qb, the third
transistor Qc and the first to third contact holes 185a,
185b and 185c are efficiently distinguished. In such an
embodiment, when defects occur in the first transistor
Qa, the second transistor Qb and the third transistor Qc
during the manufacturing process, the defects of the first
transistor Qa, the second transistor Qb and the third tran-
sistor Qc may be repaired before the second light block-
ing member 330 is provided. In such an embodiment, the
color filter 230 is provided in the region, where the first
transistor Qa, the second transistor Qb and the third tran-
sistor Qc are positioned and covered by the second light
blocking member 330 after repairing the defects, to ef-
fectively preventthe lightleakage, such that the light leak-
age in the region adjacent to the data line and the gate
line is effectively prevented, a performance characteristic
of the thin film transistor is substantially improved by not
forming an unnecessary thin film to compensate the step
of the light blocking member which may occur in the case
where the color filter is disposed on the thin film transistor
and the light blocking member is disposed on the periph-
ery of the thin film transistor to efficiently repair the thin
film transistor. In such an embodiment, light leakage due
to the arrangement error is effectively prevented by pro-
viding the color filter and the light blocking member on
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the lower panel 100, e.g., the thin film transistor array
panel.

[0087] Referring to FIG. 7, a height of an overlapping
portion 324 of the first light blocking member 220 and the
second light blocking member 330 positioned on the data
line 171 is greater than a height of the second light block-
ing member 330 positioned at another portion. Accord-
ingly, the overlapping portion 324 of the first light blocking
member 220 and the second light blocking member 330
may be spaced apart from the upper panel 200 opposed
thereto by a first distance H1.

[0088] Referring to FIG. 9, the second light blocking
member 330 includes a first spacer part 325 having a
larger thickness than a peripheral portion thereof. The
first spacer part 325 is disposed to contact the upper
panel 200. In an exemplary embodiment, the peripheral
portion of the second light blocking member 330 and the
first spacer part 325 are disposed on the same layer,
e.g., on the second passivation layer 180q, such that a
manufacturing process is substantially simplified and
light leakage that may occur around the first spacer part
325 is effectively prevented.

[0089] In an exemplary embodiment, the second light
blocking member 330 extends in a horizontal direction in
the region where the first transistor Qa, the second tran-
sistor Qb, the third transistor Qc and the first to third con-
tact holes 185a, 185b and 185c are positioned. In such
an embodiment, the liquid crystal molecules 31 disposed
between the region with the second light blocking mem-
ber 330 and the region with the pixel electrode 191 may
be inclined toward the pixel electrode 191 by the second
light blocking member 330 such that irregular movement
of the liquid crystal molecules 31 disposed between the
pixelelectrode 191 and the second lightblocking member
330 is substantially reduced.

[0090] As described above, in an exemplary embodi-
ment, the first spacer part 325 may serve to maintain a
cell gap between the lower and upper panels 100 and
200 of the liquid crystal display, and as described with
reference to FIG. 7, the overlapping portion 324 of the
first light blocking member 220 and the second light
blocking member 330 may serve to maintain the cell gap
when pressure or the like is applied from the outside.
[0091] In an exemplary embodiment, referring to FIG.
10, the second light blocking member 330 may include
a second spacer part 326. A thickness of the second
spacer part 326 is greater than a thickness of the periph-
eral portion of the second light blocking member 330, but
may be less than the thickness of the first spacer part
325. The second spacer part 326 may be spaced apart
from the upper panel 200 opposed thereto by a second
distance H2. In such an embodiment, the second spacer
part 326 may serve to maintain a cell gap when the pres-
sure or the like is applied from the outside.

[0092] As described above with reference to FIG. 7,
as the overlapping portion 324 of the first light blocking
member 220 and the second light blocking member 330
maintains the cell gap when the pressure or the like is

10

15

20

25

30

35

40

45

50

55

10

applied from the outside, the second spacer part 326 of
the second light blocking member 330 may be omitted
in an alternative comparative example. In such an exam-
ple where the second light blocking member 330 does
not include the second spacer part 326, the second light
blocking member 330 may be provided to have two dif-
ferent thicknesses at the first spacer part 325 and the
peripheral area thereof such that the step is easily con-
trolled and thus accuracy in the process is improved and
manufacturing costs are reduced, as compared with an
embodiment where the second light blocking member
330 have three portions having three different thickness-
es by having both the first spacer part 325 and the second
spacer part 326.

[0093] Inanexemplary embodiment, as shownin FIG.
6, at least one of the first spacer part 325 and the second
spacer part 326 may be disposed in each pixel area. In
an alternative exemplary embodiment, one of the first
spacer part 325 and the second spacer part 326 are pro-
vided not in all of the pixel areas, but in some pixel areas
of the pixel areas.

[0094] Now, an alternative exemplary embodiment of
a liquid crystal display according to the invention will be
described with reference to FIGS. 11 to 14. FIG. 11is a
cross-sectional view of an alternative exemplary embod-
iment of the liquid crystal display according to the inven-
tion, which corresponds to a cross-sectional view taken
along line lll-11l of the liquid crystal display of FIG. 2. FIGS.
12 to 14 are cross-sectional views of an alternative ex-
emplary embodiment of the liquid crystal display accord-
ing to the invention, which correspond to cross-sectional
views taken along lines VII-VII, VIII-VIII and IX-IX of the
liquid crystal display of FIG. 6.

[0095] The liquid crystal display of FIGS. 11 to 14 is
substantially the same as the liquid crystal display of
FIGS. 2, 3 and 6 to 10 except the second passivation
layer 180qg. The same or like elements shown in FIGS.
11to 14 have been labeled with the same reference char-
acters as used above to describe the exemplary embod-
iments of the liquid crystal display shown in FIGS. 2, 3
and 6 to 10, and any repetitive detailed description there-
of will hereinafter be omitted or simplified.

[0096] In an exemplary embodiment, as shown in
FIGS. 11 to 14, the second passivation layer 180q in-
cludes a lower layer 180ga and an upper layer 180qb.
The lower layer 180ga of the second passivation layer
180q includes an organic insulating layer, and the upper
layer 180gb of the second passivation layer 180q in-
cludes aninorganicinsulating layer such as silicon nitride
or silicon oxide, for example. In an alternative exemplary
embodiment of the invention, the lower layer 180ga of
the second passivation layer 180q may include an inor-
ganic insulating layer, and the upper layer 180gb of the
second passivation layer 180q may include an organic
insulating layer.

[0097] Asdescribedabove, anexemplary embodiment
of the liquid crystal display according to the invention
includes the color filter 230 disposed between the two
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adjacent data lines 171, the first light blocking member
220 disposed along the data line 171, and the second
light blocking member 330 disposed on the color filter
220 covering the thin film transistors, and the first light
blocking member 220 and the second light blocking
member 330 are overlapping each other. Accordingly,
light leakage in the region adjacent to the data line and
the gate line is effectively prevented while the light leak-
age due to the arrangement error is effectively prevented
by providing the color filter and the light blocking member
onthe thin film transistor array panel, e.g., the lower panel
100, and a performance characteristic of the thin filmtran-
sistor is substantially improved by not forming an unnec-
essary thin film to compensate the step of the light block-
ing member which may occur in the case where the color
filter is disposed on the thin film transistor and the light
blocking member is disposed on the periphery of the thin
film transistor to efficiently repair the thin film transistor.
[0098] Insuchanembodiment, the overlapping portion
of the first light blocking member and the second light
blocking member serve as the spacer, and the manufac-
turing process is substantially simplified without a proc-
ess for providing a sub spacer.

[0099] Other features of the liquid crystal display de-
scribed with reference to FIGS. 2, 3, and 6 to 10 may be
applied to the exemplary embodiment of the liquid crystal
display of FIGS. 11 to 14.

[0100] Now, another alternative reference example of
a liquid crystal display will be described with reference
to FIGS. 15 to 18. FIG. 15 is a cross-sectional view of
another alternative reference example of a liquid crystal
display, which corresponds to a cross-sectional view tak-
en along line llI-11I of the liquid crystal display of FIG. 2.
FIGS. 16 to 18 are cross-sectional views of another al-
ternative reference example of the liquid crystal display,
which correspond to the cross-sectional views taken
along lines VII-VII, VIII-VIIl and IX-IX of the liquid crystal
display of FIG. 6.

[0101] The liquid crystal display of FIGS. 15 to 18 is
substantially the same as the liquid crystal display shown
in FIGS. 2, 3 and 6 to 10. The same or like elements
shown in FIGS. 15to 18 have been labeled with the same
reference characters as used above to describe the ex-
emplary embodiments of the liquid crystal display shown
in FIGS. 2, 3 and 6 to 10, and any repetitive detailed
description thereof will hereinafter be omitted or simpli-
fied.

[0102] In a reference example of the liquid crystal dis-
play, as shown in FIGS. 15 to 18, the second passivation
layer 1809 may be omitted.

[0103] Asdescribed above, areference example ofthe
liquid crystal display includes the color filter 230 disposed
between the two adjacent data lines 171, the first light
blocking member 220 disposed along the data line 171,
and the second light blocking member 330 disposed on
the color filter 220 covering the thin film transistors, and
the first light blocking member 220 and the second light
blocking member 330 are overlapping each other. Ac-
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cordingly, light leakage in the region adjacent to the data
line and the gate line is effectively prevented while the
light leakage due to the arrangement error is effectively
prevented by providing the color filter and the light block-
ing member on the thin film transistor array panel, e.g.,
the lower panel 100, and a performance characteristic of
the thin film transistor is substantially improved by not
forming an unnecessary thin film to compensate the step
of the light blocking member which may occur in the case
where the color filter is disposed on the thin film transistor
and the light blocking member is disposed on the periph-
ery of the thin film transistor to efficiently repair the thin
film transistor.

[0104] In such an example the overlapping portion of
the firstlight blocking member and the second light block-
ing member serve as the spacer, and the manufacturing
process is substantially simplified without a process for
providing a sub space.

[0105] Other features of the liquid crystal display de-
scribed with reference to FIGS. 2, 3, and 6 to 10 may be
applied to the exemplary embodiment of the liquid crystal
display of FIGS. 15 to 18.

[0106] Then, another alternative exemplary embodi-
ment of a liquid crystal display according to the invention
will be described with reference to FIGS. 19 to 22. FIG.
19 is a cross-sectional view of another alternative exem-
plary embodiment of a liquid crystal display according to
the invention, which corresponds to a cross-sectional
view taken along line IlI-1Il of the liquid crystal display of
FIG. 2. FIGS. 20 to 22 are cross-sectional views of an-
other alternative exemplary embodiment of the liquid
crystal display according to the invention, which corre-
spond to cross-sectional views taken along lines VII-VII,
VII-VIII and IX-IX of the liquid crystal display of FIG. 6.
[0107] The liquid crystal display of FIGS. 19 to 22 is
substantially the same as the liquid crystal display of
FIGS. 2, 3, and 6 to 10 except for the second passivation
layer 180qg. The same or like elements shown in FIGS.
19to 22 have been labeled with the same reference char-
acters as used above to describe the exemplary embod-
iments of the liquid crystal display shown in FIGS. 2, 3
and 6 to 10, and any repetitive detailed description there-
of will hereinafter be omitted or simplified.

[0108] In an exemplary embodiment of the liquid crys-
tal display, as shown in FIGS. 19 to 22, a portion of the
second passivation layer 180q near the overlapping por-
tion of the first light blocking member 220 and the second
light blocking member 330 may be omitted.

[0109] Asdescribedabove, anexemplary embodiment
of the liquid crystal display according to the invention
includes the color filter 230 disposed between the two
adjacent data lines 171, the first light blocking member
220 disposed along the data line 171, and the second
light blocking member 330 disposed on the color filter
220 covering the thin film transistors, and the first light
blocking member 220 and the second light blocking
member 330 are overlapping each other. Accordingly,
light leakage in the region adjacent to the data line and
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the gate line is effectively prevented while the light leak-
age due to the arrangement error is effectively prevented
by providing the color filter and the light blocking member
onthe thin film transistor array panel, e.g., the lower panel
100, and a performance characteristic of the thin filmtran-
sistor is substantially improved by not forming an unnec-
essary thin film to compensate the step of the light block-
ing member which may occur in the case where the color
filter is disposed on the thin film transistor and the light
blocking member is disposed on the periphery of the thin
film transistor to efficiently repair the thin film transistor.
[0110] Insuchanembodiment, the overlapping portion
of the first light blocking member and the second light
blocking member serve as the spacer, and the manufac-
turing process is substantially simplified without a proc-
ess for providing a sub space.

[0111] Other features of the liquid crystal display de-
scribed with reference to FIGS. 2, 3 and 6 to 10 may be
applied to the exemplary embodiment of the liquid crystal
display of FIGS. 19 to 22.

[0112] Then, another alternative exemplary embodi-
ment of a liquid crystal display according to the invention
will be described with reference to FIGS. 23 to 26. FIG.
23 is a top plan view illustrating two pixels of another
alternative exemplary embodiment of the liquid crystal
display according to the invention. FIG. 24 is a cross-
sectional view taken along line XXIV-XXIV of the liquid
crystal display of FIG. 23. FIG. 25 is a cross-sectional
view taken along line XXV-XXV of the liquid crystal dis-
play of FIG. 23. FIG. 26 is a cross-sectional view taken
along line XXVI-XXVI of the liquid crystal display of FIG.
23.

[0113] The liquid crystal display of FIGS. 23 to 26 is
substantially the same as the liquid crystal display shown
in FIGS. 2, 3 and 6 to 10 except for the first light blocking
member 220. The same or like elements shown in FIGS.
23to 26 have been labeled with the same reference char-
acters as used above to describe the exemplary embod-
iments of the liquid crystal display shown in FIGS. 2, 3
and 6 to 10, and any repetitive detailed description there-
of will hereinafter be omitted or simplified.

[0114] In an exemplary embodiment, as shown in
FIGS. 23 to 26, a width of the first light blocking member
220 of the liquid crystal display has a first width W1 in an
overlapping region, at which the first light blocking mem-
ber 220 overlaps the second light blocking member 330,
and the first light blocking member 220 has a second
width W2 in the other regions thereof. In such an embod-
iment, the first width W1 is less than the second width
W2. In one exemplary embodiment, for example, the sec-
ond width W2 of the first light blocking member 220 may
be about 7 um, and the first width W1 may be greater
than the width of the data line 171.

[0115] In such an embodiment, the height of an upper
surface of the first light blocking member 220 at the over-
lapping portion of the first light blocking member 220 and
the second light blocking member 330 on the data line
171 may be reduced by decreasing the width of the first
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light blocking member 220 at the overlapping portion of
the first light blocking member 220 and the second light
blocking member 330. In one exemplary embodiment,
for example, a step between the overlapping portion of
the first light blocking member 220 and the second light
blocking member 330 and the peripheral area may be
about 0.8 pm or less.

[0116] In such an embodiment, the step between the
peripheral area and the overlapping portion 324 of the
first light blocking member 220 and the second light
blocking member 330 is decreased by decreasing the
height of the upper surface of the overlapping portion 324
of the first light blocking member 220 and the second
light blocking member 330 such that irregular movement
of the liquid crystal molecules, which may occur in the
overlapping portion 324 of the first light blocking member
220 and the second light blocking member 330, is sub-
stantially reduced, and light leakage due to the irregular
movement of the liquid crystal molecules is thereby ef-
fectively prevented.

[0117] In such an embodiment, as shown in FIG. 25,
in the first light blocking member 220, a width of the first
light blocking member 220 which is not overlapping the
second light blocking member 330 is greater than the
width of the data line 171 such that the first light blocking
member 220 effectively prevents the light incident from
the outside from being reflected onto the surface of the
data line 171 including metal. Accordingly, the light is
effectively prevented from being reflected onto the sur-
face of the data line 171, which interferes with the light
passing through the liquid crystal layer 3, and a contrast
ratio of the liquid crystal display is thereby effectively pre-
vented from deteriorating.

[0118] In an exemplary embodiment, as shown in
FIGS. 23 to 26, the second passivation layer 180q may
be a single layer, but not being limited thereto. In an al-
ternative exemplary embodiment of the liquid crystal dis-
play according to the invention, the second passivation
layer 180q includes a lower layer and an upper layer. In
such an embodiment, the lower layer of the second pas-
sivation layer 180q may include an organic insulating lay-
er, and the upper layer of the second passivation layer
180 may include an inorganic insulating layer such as
silicon nitride or silicon oxide. In an alternative exemplary
embodiment, the lower layer of the second passivation
layer 180q may include an inorganic insulating layer, and
the upper layer of the second passivation layer 180q may
include an organic insulating layer.

[0119] In another alternative reference example, the
second passivation layer 180q may be omitted. In one
exemplary embodiment, for example, the second passi-
vation layer 180q may also be omitted only at the over-
lapping portion of the first light blocking member 220 and
the second light blocking member 330.

[0120] Other features of the liquid crystal display de-
scribed with reference to FIGS. 2, 3 and 6 to 10 may be
applied to the exemplary embodiment of the liquid crystal
display of FIGS. 23 to 26.
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[0121] Hereinafter, an alternative exemplary embodi-
ment of a liquid crystal display according to the invention
will be described with reference to FIGS. 27 to 31. FIG.
27 is a top plan view illustrating two pixels of another
alternative exemplary embodiment of a liquid crystal dis-
play according to the invention. FIG. 28 is a cross-sec-
tional view taken along line XXVIII-XXVIII of the liquid
crystal display of FIG. 27. FIG. 29 is a cross-sectional
view taken along line XXIX-XXIX of the liquid crystal dis-
play of FIG. 27. FIG. 30 is a cross-sectional view taken
along line XXX-XXX of the liquid crystal display of FIG.
27. FIG. 31 is a cross-sectional view taken along line
XXXI-XXXI of the liquid crystal display of FIG. 27.
[0122] The liquid crystal display of FIGS. 27 to 31 is
substantially the same as the liquid crystal display shown
in FIGS. 2, 3, and 6 to 10 and the liquid crystal display
shown in FIGS. 23 to 26 except for the first light blocking
member 220. The same or like elements shown in FIGS.
27 to 31 have been labeled with the same reference char-
acters as used above to describe the exemplary embod-
iments of the liquid crystal display shown in FIGS. 2, 3
and 6 to 10, and any repetitive detailed description there-
of will hereinafter be omitted or simplified.

[0123] In an exemplary embodiment of the liquid crys-
tal display, as shown in FIGS. 27 to 31, the first light
blocking member 220 is partially removed at the over-
lapping portion of the second light blocking member 330
and the data line 171. In an exemplary embodiment, a
height of the first light blocking member 220 at the over-
lapping portion is decreased as being closer to a center
of the second light blocking member 330. In such an em-
bodiment, the height of the first light blocking member
220 has a first thickness D1 at the portion which is not
overlapping the second light blocking member 330 and
may have a second thickness D2 at the portion which is
overlapping the second light blocking member 330. The
first thickness D1 is greater than the second thickness
D2. In an exemplary embodiment, the first light blocking
member 220 is substantially removed at the horizontal
center of the overlapping portion of the second light block-
ing member 330 and the data line 171. In one exemplary
embodiment, for example, the height of the first light
blocking member 220 may be about zero (0) at the center
of the overlapping portion of the second light blocking
member 330 and the data line 171.

[0124] In such an embodiment, the first light blocking
member 220 is partially removed at the overlapping por-
tion of the second light blocking member 330 and the
data line 171, and a thickness of an end of the first light
blocking member 220 is gradually decreased to reduce
a step difference due to the overlapping of the first light
blocking member 220 and the second light blocking
member 330 on the data line 171 such that irregular
movement of the liquid crystal molecules, which may oc-
curin the overlapping portion 324 of the firstlight blocking
member 220 and the second light blocking member 330,
is effectively prevented, and light leakage due to the ir-
regular movement of the liquid crystal molecules is there-
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by effectively prevented. In an exemplary embodiment,
a step between the overlapping portion of the first light
blocking member 220 and the second light blocking
member 330 and the peripheral area may be about 0.8
pm or less.

[0125] In such an embodiment, as shown in FIG. 30,
the width of the first light blocking member 220 may be
greater than the width of the data line 171 such that the
first light blocking member 220 may effectively prevent
the light incident from the outside from being reflected
onto the surface of the data line 171 including metal. In
such an embodiment, a contrast ratio of the liquid crystal
display is effectively prevented from deteriorating by the
light that is reflected onto the surface of the data line 171
and interferes with the light passing through the liquid
crystal layer 3.

[0126] In the exemplary embodiment illustrated in
FIGS. 27 to 31, the second passivation layer 180q is il-
lustrated as a single layer, but not being limited thereto.
In an alternative exemplary embodiment, the second
passivation layer 180q includes a lower layer and an up-
per layer. In such an embodiment, the lower layer of the
second passivation layer 180q may include an organic
insulating layer, and the upper layer of the second pas-
sivation layer 180g may include an inorganic insulating
layer such as silicon nitride or silicon oxide, for example.
In an alternative exemplary embodiment, the lower layer
of the second passivation layer 180q may include an in-
organicinsulating layer, and the upper layer of the second
passivation layer 180g may include an organic insulating
layer.

[0127] Inanalternative reference example, the second
passivation layer 180q may be omitted. In such an ex-
ample, the second passivation layer 180q may be omitted
only at the overlapping portion of the first light blocking
member 220 and the second light blocking member 330.
[0128] Asdescribed above, anexemplary embodiment
of the liquid crystal display according to the invention
includes the color filter 230 disposed between the two
adjacent data lines 171, the first light blocking member
220 disposed along the data line 171, and the second
light blocking member 330 disposed on the color filter
220 covering the thin film transistors, and the first light
blocking member 220 and the second light blocking
member 330 are overlapping each other. Accordingly,
light leakage in the region adjacent to the data line and
the gate line is effectively prevented while the light leak-
age dueto the arrangement error is effectively prevented
by providing the color filter and the light blocking member
on the thinfilm transistor array panel, e.g., the lower panel
100, and a performance characteristic of the thin film tran-
sistor is substantially improved by not forming an unnec-
essary thin film to compensate the step of the light block-
ing member which may occur in the case where the color
filter is disposed on the thin film transistor and the light
blocking member is disposed on the periphery of the thin
film transistor to efficiently repair the thin film transistor.
[0129] Insuchanembodiment, the overlapping portion



25 EP 2 717 094 B1 26

of the first light blocking member and the second light
blocking member serve as the spacer, and the manufac-
turing process is substantially simplified without a proc-
ess for providing a sub spacer.

[0130] Further, a step difference at the periphery due
to the overlapping of the first light blocking member and
the second light blocking member is reduced such that
irregular movement of the liquid crystal molecules, which
may occur in the overlapping portion of the first light
blocking member and the second light blocking member,
is effectively prevented, and light leakage due to the ir-
regular movement of the liquid crystal molecules is there-
by effectively prevented.

[0131] In the illustrated exemplary embodiments de-
scribed above, the third switching element Qc connected
to the second liquid crystal capacitor Clcb and the divided
reference voltage line RL is included to differentiate the
voltage charged in the first liquid crystal capacitor Clca
and the voltage charged in the second liquid crystal ca-
pacitor Clcb, but being limited thereto. In an alternative
exemplary embodiment of the invention, the second lig-
uid crystal capacitor Clcb may be connected to a step-
down capacitor. In such an embodiment, the third switch-
ing elementincluding a first terminal connected to a step-
down gate line, a second terminal connected to the sec-
ond liquid crystal capacitor Clcb and a third terminal con-
nected to the step-down capacitor is included to charge
some of charges charged in the second liquid crystal ca-
pacitor Clcb in the step-down capacitor, such that the
charged voltages between the first liquid crystal capacitor
Clcb and the second liquid crystal capacitor Clcb may be
differently set. In another alternative exemplary embod-
iment, the first liquid crystal capacitor Clcb and the sec-
ond liquid crystal capacitor Clcb are connected to differ-
ent data lines, respectively, to receive different data volt-
ages such that the charged voltages between the first
liquid crystal capacitor Clcb and the second liquid crystal
capacitor Clcb may be differently set. In an exemplary
embodiment, the charged voltages between the first lig-
uid crystal capacitor Clcb and the second liquid crystal
capacitor Clcb may be differently set by various different
methods.

[0132] Then, another alternative exemplary embodi-
ment of a liquid crystal display according to the invention
liquid crystal display will be described with reference to
FIGS. 32 to 36. FIG. 32 is a top plan view of two pixels
of another alternative exemplary embodiment of the lig-
uid crystal display according to the invention. FIG. 33 is
a cross-sectional view taken along line XXXI-XXXIII of
the liquid crystal display of FIG. 32. FIG. 34 is a cross-
sectional view taken along line XXXIV-XXXIV of the liquid
crystal display of FIG. 32. FIG. 35 is a cross-sectional
view taken along line XXXV-XXXV of the liquid crystal
display of FIG. 32. FIG. 36 is a cross-sectional view taken
along line XXXVI-XXXVI of the liquid crystal display of
FIG. 32.

[0133] Theliquid crystal display of FIG. 32 to 36 is sub-
stantially the same as the liquid crystal display shown in
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FIGS. 6 to 10 except the data lines. The same or like
elements shown in FIGS. 32 to 36 have been labeled
with the same reference characters as used above to
describe the exemplary embodiments of the liquid crystal
display shownin FIGS. 6to 10, and any repetitive detailed
description thereof will hereinafter be omitted or simpli-
fied.

[0134] Inanexemplary embodiment, as shownin FIG.
32, two data lines including a first data line 171a and a
second dataline 171b are positioned between two pixels.
The first data line 171a is positioned at a left side of a
pixel, and the second data line 171b is positioned at a
right side of the pixel. The first subpixel electrode 191a
of each pixel receives data voltage from the first source
electrode 173a connected to the first data line 171a and
receives data voltage from the second source electrode
173b connected to the second data line 171b.

[0135] In an exemplary embodiment, the first thin film
transistor, which is defined by the first gate electrode
124a extending from the gate line 121, the first semicon-
ductor 154a, the first source electrode 173a connected
to the first data line 171a, and the first drain electrode
175a, is connected to the first subpixel electrode 191a,
and the second thin film transistor, which is defined by
the second gate electrode 124b extending from the gate
line 121, the second semiconductor 154b, the second
source electrode 173b connected to the second data line
171b, and the second drain electrode 175b, is connected
to the second subpixel electrode 191b. The first subpixel
electrode 191a is connected to the first drain electrode
175a through the first contact hole 185a to receive the
data voltage from the first drain electrode 175a, and the
second subpixel electrode 191b is connected to the sec-
ond drain electrode 175b through the second contact
hole 185b to receive the data voltage from the second
drain electrode 175b.

[0136] Referring to FIGS. 32 and 33, the first light
blocking member 220 is positioned between two color
filters 230 positioned at two pixels, and positioned to cov-
er the first data line 171a and the second data line 171b
positioned between the two pixels. A height of the over-
lapping portion of the first light blocking member 220 and
the second light blocking member 330 positioned on the
firstdataline 171aand the second dataline 171b is great-
er than a height of the second light blocking member 330
positioned at other portions. Accordingly, the first data
line 171a and the second data line 171b, and a first over-
lapping portion 324a of the first light blocking member
220 and the second light blocking member 330 may be
spaced apart from the upper panel 200 opposed thereto
by a third distance H1a.

[0137] In such an embodiment, similarly to the exem-
plary embodiments described above, the second light
blocking member 330 of the liquid crystal display extends
in a horizontal direction in a region where the thin film
transistor connected to the first subpixel electrode 191a
and the second subpixel electrode 191b, and the firstand
second contact holes 185a and 185b are positioned.
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[0138] Referring to FIG. 35, the second light blocking
member 330 includes a first spacer part 325 in the middle
area thereof and having a greater thickness than the oth-
er area thereof. The first spacer part 325 is disposed to
contact the upper panel 200. The second light blocking
member 330 and the first spacer part 325 are disposed
on a same layer such that the manufacturing process is
simplified, and light leakage, which may occur around
the first spacer part 325, may be effectively prevented.

[0139] Referring to FIG. 36, the second light blocking
member 330 may include a second spacer part 326. The
second spacer part 326 is thicker than the second light
blocking member 330 in the other area, but may be thin-
ner than the first spacer part 325. The second spacer
part 326 may be spaced apart from the upper panel 200
opposed thereto by a second distance H2. The second
spacer part 326 may serve to additionally maintain a cell
gap when pressure or the like is applied from the outside.
[0140] Inan alternative reference example, the second
spacer part 326 of the second light blocking member 330
may be omitted. In such an example, where the second
light blocking member 330 does not include the second
spacer part 326, the second light blocking member 330
may have two portions having different thicknesses by
the first spacer part 325 and the other area thereof such
that the step may be efficiently controlled and thus accu-
racy in the process is improved and manufacturing costs
are reduced, as compared with the embodiment where
the second light blocking member 330 has three portions
having different thicknesses by the first spacer part 325
and the second spacer part 326.

[0141] In an exemplary embodiment, the first spacer
part 325 and the second spacer part 326 described above
may not be provided in all of the pixel areas, but may be
provided only in a portion of the plurality of pixel areas.

[0142] In an exemplary embodiment, as shown in FIG.
34, the first light blocking member 220 is disposed to
cover both the first data line 171a and the second data
line 171b, which are adjacent to each other to be posi-
tioned between two pixels, such that the first light blocking
member 220 effectively prevents the light incident from
the outside from being reflected onto the surface of the
data line 171 including metal. Accordingly, a contrast ra-
tio of the liquid crystal display is effectively prevented
from deteriorating by the light that is reflected onto the
surface of the data line 171 and interferes with the light
passing through the liquid crystal layer 3.

[0143] In an exemplary embodiment, the width or the
height of the first light blocking member 220 may be con-
stant. In an alternative exemplary embodiment, similarly
to the exemplary embodiment described with reference
to FIGS. 23 to 26, the width of the first light blocking mem-
ber 220 may vary according to position, e.g., the width
of the first light blocking member 220 in the remaining
region may be greater than the width of the first light
blocking member 220 in the region overlapping the sec-
ond light blocking member 330. In another alternative
exemplary embodiment of the invention, similarly to the
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exemplary embodiment described with reference to
FIGS. 27 to 31, the first light blocking member 220 may
be partially removed from the second light blocking mem-
ber 330 at the overlapping portion of the first data line
171a and the second data line 171b, and the height of
the first light blocking member 220 may be decreased as
being closer to the center of the second light blocking
member 330.

[0144] In an exemplary embodiment, as shown in
FIGS. 33 to 36, the second passivation layer 180 may
be a single layer, but not being limited thereto. In an al-
ternative exemplary embodiment of the liquid crystal dis-
play according to the invention, the second passivation
layer 180q may include a lower layer and an upper layer.
In such an embodiment, the lower layer of the second
passivation layer 180g may include an organic insulating
layer, and the upper layer of the second passivation layer
180 may include an inorganic insulating layer such as
silicon nitride or silicon oxide, for example. In another
alternative exemplary embodiment, the lower layer of the
second passivation layer 180g may include an inorganic
insulating layer, and the upper layer of the second pas-
sivation layer 180q may include an organic insulating lay-
er.

[0145] In another alternative reference example, the
second passivation layer 180q may be omitted, e.g., the
second passivation layer 180q may also be omitted only
at the overlapping portion of the first light blocking mem-
ber 220 and the second light blocking member 330.
[0146] Other features of the liquid crystal display
shown in FIGS. 2, 3 and 6 to 10, the liquid crystal display
shown in FIGS. 23 to 26, and the liquid crystal display
shown in FIGS. 27 to 31 may be applied to the exemplary
embodiment of the liquid crystal display of FIGS. 32 to 36.
[0147] Then, another alternative exemplary embodi-
ment of a liquid crystal display according to the invention
will be described with reference to FIGS. 37 to 39. FIG.
37 is a top plan view of two pixels of another alternative
exemplary embodiment of a liquid crystal display accord-
ing to the invention. FIG. 38 is a cross-sectional view
taken along line XXXVIII-XXXVIII of the liquid crystal dis-
play of FIG. 37. FIG. 39 is a cross-sectional view of taken
along line XXXIX-XXXIX the liquid crystal display of FIG.
37.

[0148] The liquid crystal display of FIGS. 37 to 39 is
substantially the same as the liquid crystal display shown
in FIGS. 6 to 10 except that a shielding electrode. The
same or like elements shown in FIGS. 37 to 39 have been
labeled with the same reference characters as used
above to describe the exemplary embodiments of the
liquid crystal display shown in FIGS. 6 to 10, and any
repetitive detailed description thereof will hereinafter be
omitted or simplified.

[0149] In an exemplary embodiment, as shown in
FIGS. 37 to 39, a shielding electrode 88 is disposed on
the data line 171. In such an embodiment, the shielding
electrode 88 may receive common voltage and interrupt
electromagnetic interference between the data line 171



29 EP 2 717 094 B1 30

and the pixel electrodes 191a and 191b, and between
the data line 171 and the common electrode 270 such
that voltage distortion of the pixel electrodes 191a and
191b and signal delay of the data voltage transferred by
the data line 171 are substantially reduced.

[0150] Referring to FIG. 38, similarly to the exemplary
embodiment of the liquid crystal display shown in FIGS.
6 to 10, the height of the overlapping portion 324 of the
first light blocking member 220 and the second light
blocking member 330 positioned on the data line 171 is
greater than the height of the second light blocking mem-
ber 330 positioned at the remaining portion. Accordingly,
the overlapping portion 324 of the first light blocking mem-
ber 220 and the second light blocking member 330 may
be spaced apart from the upper panel 200 opposed there-
to by a first distance H1. When the pressure or the like
is applied from the outside, the overlapping portion 324
of the first light blocking member 220 and the second
light blocking member 330 may serve to additionally
maintain the cell gap.

[0151] In an exemplary embodiment, the width of the
first light blocking member 220 may be greater than the
width of the data line 171. In such an embodiment, where
the width of the first light blocking member 220 is greater
than the width of the data line 171, light incident from the
outside is effectively prevented from being reflected onto
the surface of the data line 171 including metal, and a
contrast ratio of the liquid crystal display is effectively
prevented from deteriorating by the light that is reflected
onto the surface of the data line 171 and interferes with
the light passing through the liquid crystal layer 3.
[0152] In an exemplary embodiment of the liquid crys-
tal display, the width or the height of the first light blocking
member 220 is not substantially changed according to a
position, e.g., substantially constant, but not being limited
thereto. In an alternative exemplary embodiment of the
invention, similarly to the exemplary embodiment de-
scribed with reference to FIGS. 23 to 26, the width of the
first light blocking member 220 in the remaining region
may be greater than the width of the first light blocking
member 220 in the region where the first light blocking
member 220 overlapping the second light blocking mem-
ber 330. In another alternative exemplary embodiment
of the invention, similarly to the exemplary embodiment
described with reference to FIGS. 27 to 31, the first light
blocking member 220 may be partially removed from the
second light blocking member 330 and the overlapping
portion of the first data line 171a and the second data
line 171b, and the height of the first light blocking member
220 may be decreased as being closer to the center of
the second light blocking member 330.

[0153] In an exemplary embodiment of the liquid crys-
tal display, as shown in FIGS. 38 and 39, the second
passivation layer 180q may be a single layer, but not
being limited thereto. In an alternative exemplary embod-
iment of the liquid crystal display according to the inven-
tion, the second passivation layer 180q includes a lower
layer and an upper layer. In such an embodiment, the
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lower layer of the second passivation layer 180q may
include an organic insulating layer, and the upper layer
of the second passivation layer 180q may include an in-
organic insulating layer such as silicon nitride or silicon
oxide, for example. In another alternative exemplary em-
bodiment of the invention, the lower layer of the second
passivation layer 180q may include an inorganic insulat-
ing layer, and the upper layer of the second passivation
layer 180q may include an organic insulating layer.
[0154] Inanreference example of the liquid crystal dis-
play, the second passivation layer 180g may be omitted.
In such an embodiment, the second passivation layer
180q may be omitted only at the overlapping portion of
the first light blocking member 220 and the second light
blocking member 330.

[0155] Otherfeatures of the exemplary embodiment of
the liquid crystal display described with reference to
FIGS. 2, 3 and 6 to 10, the exemplary embodiment of the
liquid crystal display described with reference to FIGS.
23 to 26, and the exemplary embodiment of the liquid
crystal display described with reference to FIGS. 27 to
31 may be applied to the exemplary embodiment of the
liquid crystal display of FIGS. 37 to 39.

Claims
1. Aliquid crystal display, comprising:

a first insulation substrate (110);

a gate line (121) disposed on the first insulation
substrate (110);

a first data line (171a) and a second data line
(171b) disposed on the first insulation substrate
(110);

a colorfilter (230) disposed on the first insulation
substrate (110) and disposed between the first
dataline (171a) and the second data line (171b);
a first light blocking member (220) consisting of
parallel portions disposed on the first data line
(171a) and the second data line (171b), extend-
ing along the first data line (171a) and the sec-
ond data line (171b) and being positioned be-
tween two adjacent color filters (230), a passi-
vation layer (180q) disposed on the first light
blocking member (220) and the color filters
(230),

a second light blocking member (330) consisting
of parallel portions disposed on the the passiva-
tion layer (180q),

characterized in that

the second light blocking member (330) extends
in the same direction as the gate line (121) and
overlaps the first light blocking member (220) on
the first data line (171a) and the second data
line (171b), and

the second lightblocking member (330) includes
a first portion (325), a second portion (324) and
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a third portion (330), and thicknesses of the first,
second and third portions are different from each
other.

The liquid crystal display of claim 1, wherein
a width of the first light blocking member (220) is
substantially constant.

The liquid crystal display of claim 2, wherein
the width of the first light blocking member (220) is
greater than a width of the second data line (171b).

The liquid crystal display of any of claims 1 or 2,
further comprising:

a pixel electrode (191) disposed on the color fil-
ter (230), wherein the pixel electrode (191) com-
prises a first subpixel electrode (191a) and a
second subpixel electrode (191b) separated
from each other with the gate line (121) disposed
between the first and second subpixel elec-
trodes (191a, 191b);

a first thin film transistor (Qa) connected to the
first subpixel electrode (191a); and a second thin
film transistor (Qb) connected to the second sub-
pixel electrode (191b),

wherein the second light blocking member (330)
covers the first thin film transistor (Qa) and the
second thin film transistor (Qb).

The liquid crystal display of claim 4, wherein

each of the first subpixel electrode (191a) and the
second subpixel electrode (191b) comprises a plu-
rality of stems, and a plurality of branch electrodes
protruding from the stems.

The liquid crystal display of claim 1, wherein

the first portion contacts a surface of a thin film which
is disposed on a second insulation substrate (210)
disposed opposite to the first insulation substrate
(110).

The liquid crystal display of claim 6, wherein

the second portion includes a firstregion overlapping
the first light blocking member (220) and a second
region including a remainder of the second portion,
and a distance between the first region and the sur-
face of the thin film disposed onthe second insulation
substrate (210) is less than a distance between the
second region and the surface of the thin film dis-
posed on the second insulation substrate (210).

The liquid crystal display of claim 7, further compris-
ing:

a pixel electrode (191) disposed on the color fil-
ter (230), wherein the pixel electrode (191) com-
prises a first subpixel electrode (191a) and a
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second subpixel electrode (191b) separated
from each other with the gate line (121) disposed
between the first and second subpixel
electrodes191a, 191b);

a first thin film transistor (Qa) connected to the
first subpixel electrode (191a); and asecond thin
film transistor (Qb) connected to the second sub-
pixel electrode (191b),

wherein the second light blocking member (330)
covers the first thin film transistor (Qa) and the
second thin film transistor (Qb).

The liquid crystal display of claim 8, wherein

each of the first subpixel electrode (191a) and the
second subpixel electrode (191b) comprises a plu-
rality of stems (192, 193) and a plurality of branch
electrodes protruding from the stems (192, 193).

Patentanspriiche

Flissigkristallanzeige, umfassend:

ein erstes Isoliersubstrat (110);

eine Gate-Leitung (121), die auf dem ersten Iso-
liersubstrat (110) angeordnet ist;

eine erste Datenleitung (171a) und eine zweite
Datenleitung (171b), die auf dem ersten Isolier-
substrat (110) angeordnet sind;

ein Farbfilter (230) das auf dem ersten Isolier-
substrat (110) angeordnet ist und zwischen der
ersten Datenleitung (171a) und der zweiten Da-
tenleitung (171b) angeordnet ist;

ein erstes lichtblockierendes Element (220), das
aus parallelen Abschnitten besteht, die auf der
ersten Datenleitung (171a) und der zweiten Da-
tenleitung (171b) angeordnet sind, sich entlang
der ersten Datenleitung (171a) und der zweiten
Datenleitung (171b) erstreckt und zwischen
zweiangrenzenden Farbfiltern (230) positioniert
ist;

eine Passivierungsschicht (180q), die auf dem
ersten lichtblockierenden Element (220) und
den Farbfiltern (230) angeordnet ist;

ein zweites lichtblockierendes Element (330),
das aus parallelen Abschnitten besteht und auf
der Passivierungsschicht (180q) angeordnetist,
dadurch gekennzeichnet, dass

sich das zweite lichtblockierende Element (330)
in der gleichen Richtung wie die Gate-Leitung
(121) erstreckt und sich mit dem ersten lichtblo-
ckierenden Element (220) auf der ersten Daten-
leitung (171a) und der zweiten Datenleitung
(171b) Gberlappt, und

das zweite lichtblockierende Element (330) ei-
nen ersten Abschnitt (325), einen zweiten Ab-
schnitt (324) und einen dritten Abschnitt (330)
beinhaltet und Dicken des ersten, zweiten und
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dritten Abschnitts voneinander unterschiedlich
sind.

2. Flussigkristallanzeige nach Anspruch 1, wobei

eine Breite des ersten lichtblockierenden Elements
(220) im Wesentlichen konstant ist.

Flussigkristallanzeige nach Anspruch 2, wobei

die Breite des ersten lichtblockierenden Elements
(220) grofier als eine Breite der zweiten Datenleitung
(171b) ist.

Flussigkristallanzeige nach einem der Anspriiche 1
oder 2, ferner umfassend:

eine Pixelelektrode (191), die auf dem Farbfilter
(230) angeordnet ist, wobei die Pixelelektrode
(191) eine erste Subpixelelektrode (191a) und
eine zweite Subpixelelektrode (191b) umfasst,
die voneinander getrennt sind, wobei die Gate-
Leitung (121) zwischen der ersten und zweiten
Subpixelelektrode (191a, 191b) angeordnet ist;
einen ersten Dinnschichttransistor (Qa), der mit
der ersten Subpixelelektrode (191a) verbunden
ist; und einen zweiten Dlinnschichttransistor
(Qb), der mit der zweiten Subpixelelektrode
(191b) verbunden ist,

wobei das zweite lichtblockierende Element
(330) den ersten Dinnschichttransistor (Qa)
und den zweiten Diinnschichttransistor (Qb) ab-
deckt.

Flussigkristallanzeige nach Anspruch 4, wobei

die erste Subpixelelektrode (191a) und die zweite
Subpixelelektrode (191b) jeweils eine Mehrzahl von
Stegen umfassen und eine Mehrzahl von Abzweig-
elektroden von den Stegen vorsteht.

Flussigkristallanzeige nach Anspruch 1, wobei

der erste Abschnitt eine Oberflache einer diinnen
Schicht kontaktiert, die auf einem zweiten Isoliersub-
strat (210) angeordnet ist, das gegenliber dem ers-
ten Isoliersubstrat (110) angeordnet ist.

Flussigkristallanzeige nach Anspruch 6, wobei

der zweite Abschnitt einen ersten Bereich, der sich
mit dem ersten lichtblockierenden Element (220)
Uberlappt, und einen zweiten Bereich, der einen Rest
des zweiten Abschnitts einschliel3t, beinhaltet und
ein Abstand zwischen dem ersten Bereich und der
Oberflache der diinnen Schicht, die auf dem zweiten
Isoliersubstrat (210) angeordnet ist, kleiner ist als
ein Abstand zwischen dem zweiten Bereich und der
Oberflache der diinnen Schicht, die auf dem zweiten
Isoliersubstrat (210) angeordnet ist.

Flussigkristallanzeige nach Anspruch 7, ferner um-
fassend:
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eine Pixelelektrode (191), die auf dem Farbfilter
(230) angeordnet ist, wobei die Pixelelektrode
(191) eine erste Subpixelelektrode (191a) und
eine zweite Subpixelelektrode (191b) umfasst,
die voneinander getrennt sind, wobei die Gate-
Leitung (121) zwischen der ersten und zweiten
Subpixelelektrode (191a, 191b) angeordnet ist;
einen ersten Dinnschichttransistor (Qa), der mit
der ersten Subpixelelektrode (191a) verbunden
ist; und einen zweiten Dlnnschichttransistor
(Qb), der mit der zweiten Subpixelelektrode
(191b) verbunden ist,

wobei das zweite lichtblockierende Element
(330) den ersten Dilnnschichttransistor (Qa)
und den zweiten Diinnschichttransistor (Qb) ab-
deckt.

Flissigkristallanzeige nach Anspruch 8, wobei

die erste Subpixelelektrode (191a) und die zweite
Subpixelelektrode (191b) jeweils eine Mehrzahl von
Stegen (192, 193) umfassen und eine Mehrzahl von
Abzweigelektroden von den Stegen (192, 193) vor-
steht.

Revendications

Afficheur a cristaux liquides, comprenant :

un premier substrat d’isolation (110) ;

une ligne de grille (121) disposée sur le premier
substrat d’isolation (110) ;

une premiere ligne de données (171a) et une
seconde ligne de données (171b) disposées sur
le premier substrat d’isolation (110) ;

un filtre de couleur (230) disposé sur le premier
substrat d’isolation (110) etdisposé entre la pre-
miére ligne de données (171a) et la seconde
ligne de données (171b) ;

un premier élément de blocage de lumiéere (220)
constitué de parties paralléles, disposé sur la
premiére ligne de données (171a) et la seconde
ligne de données (171b), s’étendant le long de
la premiére ligne de données (171a) et de la
seconde ligne de données (171b) et positionné
entre deux filtres de couleur (230) adjacents,
une couche de passivation (180q) disposée sur
le premier élément de blocage de lumiére (220)
et les filtres de couleur (230),

un second élément de blocage de lumiere (330)
constitué de parties paralléles, disposé sur la
couche de passivation (180q),

caractérisé en ce que

le second élément de blocage de lumiére (330)
s’étend dans la méme direction que la ligne de
grille (121) et chevauche le premier élément de
blocage de lumiére (220) sur la premiere ligne
de données (171a) et la seconde ligne de don-
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nées (171b), et

le second élément de blocage de lumiére (330)
inclut une premiere partie (325), une deuxiéme
partie (324) et une troisieme partie (330), et les
épaisseurs des premiere, deuxiéme et troisieme
parties sont différentes les unes des autres.

Afficheur a cristaux liquides selon la revendication
1, dans lequel

une largeur du premier élément de blocage de lu-
miére (220) est sensiblement constante.

Afficheur a cristaux liquides selon la revendication
2, dans lequel la largeur du premier élément de blo-
cage de lumiére (220) est supérieure a une largeur
de la seconde ligne de données (171b).

Afficheur a cristaux liquides selon I'une quelconque
des revendications 1 ou 2, comprenant en outre :

une électrode de pixel (191) disposée sur lefiltre
de couleur (230), I'électrode de pixel (191) com-
prenant une premiére électrode de sous-pixel
(191a) et une seconde électrode de sous-pixel
(191b) séparées I'une de I'autre par la ligne de
grille (121) disposée entre les premiére et se-
conde électrodes de sous-pixel (191a, 191b) ;
un premier transistor a couche mince (Qa) con-
necté a la premiere électrode de sous-pixel
(191a) ; et

un second transistor a couche mince (Qb) con-
necté a la seconde électrode de sous-pixel
(191b),

dans lequel le second élément de blocage de
lumiére (330) couvre le premier transistor a cou-
che mince (Qa) et le second transistor a couche
mince (Qb).

Afficheur a cristaux liquides selon la revendication
4, dans lequel la premiere électrode de sous-pixel
(191a) et la seconde électrode de sous-pixel (191b)
comprennent chacune une pluralité de tiges et une
pluralité d’électrodes de dérivation faisant saillie des
tiges.

Afficheur a cristaux liquides selon la revendication
1, dans lequel la premiére partie est en contact avec
une surface d’un film mince qui est disposé sur un
second substrat d’'isolation (210) disposé a I'opposé
du premier substrat d’isolation (110).

Afficheur a cristaux liquides selon la revendication
6, dans lequel la deuxiéme partie inclut une premiére
région chevauchant le premier élément de blocage
de lumiére (220) et une seconde région incluant un
reste de la deuxiéme partie, et une distance entre la
premiére région et la surface du film mince disposé
sur le second substrat d’isolation (210) estinférieure
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a une distance entre la seconde région et la surface
du film mince disposé sur le second substrat d’iso-
lation (210).

Afficheur a cristaux liquides selon la revendication
7, comprenant en outre :

une électrode de pixel (191) disposée sur le filtre
de couleur (230), I'électrode de pixel (191) com-
prenant une premiére électrode de sous-pixel
(191a) et une seconde électrode de sous-pixel
(191b) séparées I'une de l'autre par la ligne de
grille (121) disposée entre les premiere et se-
conde électrodes de sous-pixel (191a, 191b) ;
un premier transistor a couche mince (Qa) con-
necté a la premiére électrode de sous-pixel
(191a) ; et

un second transistor a couche mince (Qb) con-
necté a la seconde électrode de sous-pixel
(191b),

dans lequel le second élément de blocage de
lumiere (330) couvre le premier transistor a cou-
che mince (Qa) et le second transistor a couche
mince (Qb).

Afficheur a cristaux liquides selon la revendication
8, dans lequel

la premiere électrode de sous-pixel (191a) et la se-
conde électrode de sous-pixel (191b) comprennent
chacune une pluralité de tiges (192, 193) et une plu-
ralité d’électrodes de dérivation faisant saillie des
tiges (192, 193).
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