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A liquid crystal display device is provided which prevents
variation in display from being caused due to misalignment of
positions of exposure heads and/or error in assembly, and
which is excellent in display quality. A liquid crystal display
device 1 includes: a color filter 2 and a TFT substrate 3 which
are bonded so as to oppose each other; and liquid crystal (not
shown) sealed in a space formed therebetween. The color
filter 2 includes: a substrate 4; black matrixes 5 provided on
the substrate 4; and a plurality of colored layers 6 and 7 which
partially overlap the black matrixes 5 at each pixel position.
Vertices of ridges 18a and 28a formed by the colored layers 6
and 7 overlapping the black matrix 5 are positioned in an area
where upper edges 19a and 294, respectively, which continue
in the Y-axis direction, are shielded from light by a light
shielding section 10a of the TFT substrate 3.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C.
Section 371, of PCT International Application No. PCT/
JP2010/003074, filed Apr. 28, 2010, which claimed priority
to Japanese Application No. 2009-110488, filed Apr. 30, 2009
in the Japanese Patent Office, the disclosures of which are
hereby incorporated by reference.

TECHNICAL FIELD

[0002] The present invention relates to liquid crystal dis-
play devices each having liquid crystal sealed between a color
filter and a thin film transistor (TFT) substrate.

BACKGROUND ART

[0003] A color filter for use in a liquid crystal display
device includes, on a substrate, colored layers of three colors,
that is, red, green, and blue, and black matrixes, and the
colored layers form pixels, and the black matrixes are pro-
vided between each pixel for blocking light. A TFT substrate
having a plurality of thin film transistors (including pixel
electrodes, switching elements formed of a semiconductor,
and insulating film layers), and a source wiring and a gate
wiring, is provided so as to oppose the color filter. Liquid
crystal is sealed between the color filter and the TFT sub-
strate.

[0004] In aprocess of producing the color filter, patterning
is performed in a photolithography method to form the col-
ored layers and the black matrixes. At this time, an exposure
method (hereinafter, referred to as a “small mask continuous
exposure method”) using a plurality of small photomasks
may be used.

[0005] FIG. 6 is a schematic diagram illustrating an expo-
sure method used in the process of producing a color filter,
and illustrating the small mask continuous exposure method.
[0006] In an exposure device for use in the small mask
exposure method, a plurality of exposure heads 90 each hav-
ing a mask smaller than a substrate 94 are positioned so as to
be aligned in a plurality of rows. The exposure heads 90 in a
row are positioned between adjacent exposure heads 90 in
another row without space such that pitches between the mask
patterns formed on each photomask become uniform.
[0007] An exposure process is repeated multiple times,
while the substrate 94 having the photoresist applied thereto
is being conveyed in the Y-axis positive direction (the direc-
tion indicated by an arrow in the drawings) relative to the
plurality of exposure heads 90 aligned as described above, so
that pattern can be formed over the entire surface of the
substrate 94 through baking.

CITATION LIST
Patent Literature

[0008] Patent Literature 1: Japanese Laid-Open Patent
Publication No. 2007-121344
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[0009] Patent Literature 2: Japanese Laid-Open Patent
Publication No. 2008-216593

SUMMARY OF THE INVENTION
Problems to be Solved by the Invention

[0010] In a case where colored patterns are formed on the
color filter by using the small mask continuous exposure
method as described above, a problem arises that variations of
the formed colored patterns occur, due to misalignment of the
exposure heads 90 including joining portions thereamong, in
portions (near portions indicated by the alternate long and two
short dashes lines in FIG. 6. Hereinafter, these portions may
be also referred to as “joining portions™) which are exposed to
light in the joining portions of the exposure heads 90

[0011] FIG. 7 is a cross-sectional view of an exemplary
schematic structure of a conventional liquid crystal display
device. The alternate long and two short dashes line in FIG. 7
corresponds to any one of the alternate long and two short
dashes lines indicated in FIG. 6, and represents a position of
the joining portion on the substrate. A portion of the color
filter indicated to the left of the alternate long and two short
dashes line, and a portion of the color filter indicated to the
right of the alternate long and two short dashes line are
exposed to light by different exposure heads, respectively.
[0012] A conventional liquid crystal display device 91
includes a color filter 92 and a TFT substrate 93 which are
positioned so as to oppose each other. On a substrate 94 of the
color filter 92, black matrixes 95a and 955, and colored layers
96a, 965, 97a, and 975 are formed. On a substrate 99 forming
the TFT substrate 93, light shielding sections 100z and 1005
are formed so as to oppose the black matrixes 95¢ and 955,
respectively. The light shielding sections 100a and 1005 are
each a region in which metal wiring connected to the thin film
transistor provided on the TFT substrate 93 is formed.
[0013] In pixel areas to the left of the joining portion (the
alternate long and two short dashes line), the colored layers
96a and 97a formed on pixel positions, respectively, on the
substrate 94 partially overlap the black matrix 95a. Since the
colored layer 96a overlaps the black matrix 95a, aridge 118a
(the thick line portion in the drawings) having an upper edge
1194 as a vertex is formed, and since the colored layer 97a
overlaps the black matrix 95a, a ridge 1284 having an upper
edge 129q as a vertex is formed. It is to be noted that each of
the upper edges 119a and 129a continues linearly in the
Y-axis direction. Further, an overlap width of an overlap
portion in which the colored layer 96a overlaps the black
matrix 954 is represented as W, and an overlap width of an
overlap portion in which the colored layer 97a overlaps the
black matrix 954 is represented as W,.

[0014] Next, also in pixel areas to the right of the joining
portion (the alternate long and two short dashes line), the
colored layers 965 and 975 formed on pixel positions, respec-
tively, on the substrate 94 partially overlap the black matrix
95b. Similarly, since the colored layer 965 overlaps the black
matrix 954, a ridge 1185 having an upper edge 1195 as a
vertex is formed, and since the colored layer 975 overlaps the
black matrix 956, a ridge 1285 having an upper edge 1295 as
a vertex is formed. An overlap width of an overlap portion in
which the colored layer 965 overlaps the black matrix 955 is
represented as W, which is the same as the overlap width in
the pixel areas to the left of the joining portion. However, ina
case where misalignment of positions of the exposure heads
occurs when the colored layer 975 is exposed to light, an
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overlap width of an overlap portion in which the colored layer
97b overlaps the black matrix 955 is represented as Wy,
(<W,,). Further, the upper edge 1295 is located outside an
area which is shielded from light by the light shielding section
1005.

[0015] In a case where the overlap width of the overlap
portion in which the colored layer overlaps the black matrix is
different between in the area to the left of the joining portion
and in the area to the right of the joining portion, light L,
transmitted through the area to the left of the joining portion
and light L, transmitted through the area to the right of the
joining portion are outputted in different manners. Further, in
a case where the upper edge 1295 is located outside an area
which is shielded from light by the light shielding section, the
light L, is transmitted through the upper edge 1295. As a
result, a difference in output manner between the light L,
transmitted through the area to the left of the joining portion
and the light Ly, transmitted through the area to the right of
the joining portion is increased. The difference in output of
the light between in the area to the left of the joining portion
and in the area to the right of the joining portion causes
variations in image display in the liquid crystal display
device.

[0016] Further, the liquid crystal display device using the
color filter having the structure shown in FIG. 7 has the
following problems.

[0017] FIG. 8 is a cross-sectional view of another exem-
plary schematic structure of a conventional liquid crystal
display device.

[0018] When the liquid crystal display device is assembled,
the substrates are bonded to each other such that the center
line of a light shielding section 100c on the TET substrate 93
are aligned with the center line of a black matrix 95¢. How-
ever, as shown in FIG. 8, error in assembly may cause mis-
alignment of the central lines of both of them. In this case,
even if an overlap width of an overlap portion in which a
colored layer 96¢ overlaps the black matrix 95¢, and an over-
lap width of an overlap portion in which a colored layer 97¢
overlaps the black matrix 95¢, are almost the same, a protru-
sion width W, and a protrusion width W, by which protru-
sions from the light shielding section 100¢ occur are different
from each other. In this case, an output manner of light Lo,
and an output manner of light Lo, on both sides, respectively,
of the black matrix are significantly different from each other,
resulting in variation in image display. Further, in a case
where error in assembly is further increased, it is assumed that
an upper edge 119¢ or 129¢ may protrude so as to be outside
an area which is shielded from light by the light shielding
section. In an upper edge portion which protrudes so as to be
outside the light-shielded area, variation of light transmission
characteristic is significantly increased as compared to in the
other portions, thereby leading to increase of variation in
display.

[0019] Therefore, an object of the present invention is to
make available a liquid crystal display device which can
prevent variation in display from being caused due to mis-
alignment of positions of exposure heads and/or error in
assembly, and which is excellent in display quality.

Solution to the Problems

[0020] The present invention is directed to a liquid crystal
display device having a plurality of pixels aligned in a first
direction and a second direction orthogonal to the first direc-
tion. The liquid crystal display device includes: a color filter
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having formed on a substrate light shielding layers, and a
plurality of colored layers which partially overlap the light
shielding layers in at least the first direction; a TFT substrate
having a plurality of light shielding sections which extend in
the second direction at such positions as to oppose the light
shielding layers; and liquid crystal sealed between the color
filter and the TFT substrate. Ridges extending in the second
direction are formed by the plurality of colored layers over-
lapping the light shielding layers in the first direction. At least
upper edges of the ridges are shielded from light by the
plurality of light shielding sections.

ADVANTAGEOUS EFFECTS OF THE
INVENTION

[0021] According to the present invention, a liquid crystal
display device can be realized in which the upper edges of the
ridges formed by the colored layers overlapping the black
matrixes are positioned behind wiring and are shielded from
light, and thus no variation in light emission is caused due to
the upper edges of the ridges even when misalignment of
positions of the overlap portions is caused due to photomasks
being misaligned in position during exposure, and/or due to
error in assembly, and in which display quality is excellent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1is across-sectional view of a schematic struc-
ture of a liquid crystal display device according to a first
embodiment.

[0023] FIG. 21sacross-sectional view illustrating positions
of upper edges of ridges in another exemplary case.

[0024] FIG. 3is a cross-sectional view of a schematic struc-
ture of a liquid crystal display device according to a second
embodiment.

[0025] FIG. 4is across-sectional view of a schematic struc-
ture of a liquid crystal display device according to example 3.
[0026] FIG. 5is across-sectional view of a schematic struc-
ture of a liquid crystal display device according to compara-
tive example.

[0027] FIG. 6 is a schematic diagram illustrating an expo-
sure method used in a process for producing a color filter.
[0028] FIG. 7 is a cross-sectional view of an exemplary
schematic structure of a conventional liquid crystal display
device.

[0029] FIG. 8 is a cross-sectional view of another exem-
plary schematic structure of a conventional liquid crystal
display device.

DESCRIPTION OF EMBODIMENTS
First Embodiment

[0030] FIG. 1is across-sectional view of a schematic struc-
ture of a liquid crystal display device according to a first
embodiment of the present invention. FIG. 2 is a cross-sec-
tional view illustrating positions of upper edges of ridges in
another exemplary case.

[0031] A liquid crystal display device 1a according to the
first embodiment has a plurality of pixels aligned in the
X-axis direction and the Y-axis direction, and includes: a
color filter 2a and a TFT substrate 3a which are bonded so as
to oppose each other; and liquid crystal (not shown) sealed in
a space formed between the color filter 2a and the TFT sub-
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strate 3a. A not-illustrated light source is positioned above the
outer surface (the upper portion in FIG. 1) of the TFT sub-
strate 3a.

[0032] The color filter 2a includes: a substrate 4a; black
matrixes 5a provided on the substrate 4a; and a plurality of
colored layers 6a and 7a formed on pixel positions, respec-
tively. The colored layers 6a and 7a form overlap portions 11a
and 12a, respectively, in which the respective colored layers
partially overlap the black matrix Sa in the X-axis direction.
Further, since the colored layers 6a and 7a overlap the black
matrix Sa, the colored layers are raised to form ridges 184 and
28a, respectively (thick line portions in the drawings). The
vertices of the ridges 184 and 28a each continue in the Y-axis
direction, to form linear upper edges 19a and 29a, respec-
tively.

[0033] Photoresist coated on the substrate 4a is patterned
by using the photolithography method, thereby forming the
colored layers 6a and 7a. Pixels of a first color (for example,
red) and pixels of a second color (for example, green) can be
formed by the small mask continuous exposure method (FIG.
6) using a plurality of small photomasks, and pixels of a third
color (for example, blue) can be formed by using a proximity
exposure method. Specifically. as described with reference to
FIG. 6, by using the small mask exposure method, while the
substrate 4a is being conveyed in the Y-axis direction, the
opening pattern of the photomask provided in each exposure
head is sequentially transferred by using a light source which
is constantly lit up. As a result, the colored layers of the first
color and the second color are formed into stripes extending
in the Y-axis direction. It is to be noted that the opening
pattern of the photomask may be intermittently transferred by
using a blinking light source, to form dotted colored layers.
Thereafter, for example, the entirety of the colored layers of
the third color is formed at one time by using the proximity
exposure method in which a single photomask is used. It is to
be noted that colored layers of a fourth color (for example,
yellow), in addition to red, blue, and green as described
above, may be formed.

[0034] As shown in FIG. 2, the colored layer 6 and the
colored layer 7 arelikely to partially overlap each other on the
black matrix 5 in the X-axis direction. Also in this case, the
upper edge of each colored layer needs to be shielded from
light by a light shielding section. Thus, also when the colored
layer 6 and the colored layer 7 partially overlap each other, a
position at which the distance from the substrate 4 to the
surface of the colored layer 6 is maximum (H1) is defined as
the upper edge 19, and a position at which the distance from
the substrate 4 to the surface of the colored layer 7 is maxi-
mum (H2) is defined as the upper edge 29, as in a case shown
in FIG. 1.

[0035] The TFT substrate 3a includes a plurality of thin
film transistors (not shown), and a plurality of light shielding
sections 10a extending in the Y-axis direction. The light
shielding sections 10a are each a region in which metal wiring
(source wiring, gate wiring, or both of them) connected to the
thin film transistors is formed.

[0036] In the first embodiment, since a width W ,a of the
light shielding section 10a on the TFT substrate 3a is nar-
rower than a width W,a of each black matrix, the overlap
portions 11a and 12a on the color filter 2a each include a
portion which is not shielded from light by the light shielding
section 10a. However, the upper edges 19¢ and 29a are
shielded from light by the light shielding section 10a. More
specifically, the upper edges 19a and 29a are positioned
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between lines obtained by projecting, on the substrate 4a, the
edges of the light shielding section 10q in the X-axis direc-
tion. A difference (W,a-W,a) occurs between the width W, a
of the light shielding section 10a, and a distance W ;a between
the upper edges 19a and 29a. Therefore, a distance W ,a is
formed between the upper edge 194 and the line obtained by
projecting, on the substrate 4a, a corresponding one of the
edges of the light shielding section 10q in the X-axis direc-
tion, and a distance Wa is formed between the upper edge
29a and the line obtained by projecting, on the substrate 44,
the other of the edges of the light shielding section 10q in the
X-axis direction.

[0037] Also in the liquid crystal display device 1a having
the structure described above, misalignment of positions in
the colored layers may occur due to, for example, low accu-
racy for aligning each exposure head with the substrate. Spe-
cifically, a position at which the colored layer in a first area
which is exposed to light by using a certain exposure head is
formed, and a position at which the colored layer in a second
area (area which is exposed to light by using another exposure
head) adjacent to the first area is formed may be misaligned.
As aresult, the position of the upper edge in the first area and
the position of the upper edge in the second area are mis-
aligned. In addition, the light shielding section and the upper
edge may be misaligned, in some cases, due to error in bond-
ing the color filter 2¢ and the TFT substrate 3a to each other.
[0038] However, in the liquid crystal display device 1a
according to the present embodiment, the difference (W, a-
W,a) occurs between the width W,a of the light shielding
section 10a, and the distance W ;a between the upper edges
19a and 29a. Therefore, the misalignment in position as
described above can be absorbed to some degree, and the
upper edges 19a and 29a can be kept inside the light shielding
area of the light shielding section 10a. Thus, unlike in the
conventional arts, it is possible to effectively reduce variation
in image display which occurs due to light transmitted
through the upper edge being outputted to display pixels.
[0039] Itis to be noted that a value of the difference (W, a-
W,a) is preferably greater than or equal to 8 pm. This is
because the difference (W, a-Wa) needs to be greater than or
equal to 4 um in order to absorb misalignment in position
which may be caused due to, for example, low accuracy for
aligning each exposure head with the substrate, and the dif-
ference (W, a-W,a) needs to be greater than or equal to 4 um
in order to absorb misalignment in position caused when the
color filter 2¢ and the TFT substrate 3¢ are bonded to each
other.

[0040] As described above, according to the first embodi-
ment, the liquid crystal display device 1a can be realized
which does not cause, even in a case where misalignment in
position occurs in the joining portions of the exposure heads
when the exposure process is performed by using the small
mask continuous exposure method in order to produce the
color filter 2a, variation in quality of display image due to the
misalignment, and which is excellent in display quality.

Second Embodiment

[0041] FIG. 3is across-sectional view of a schematic struc-
ture of a liquid crystal display device according to a second
embodiment of the present invention.

[0042] A liquid crystal display device 1b according to the
second embodiment is different from the liquid crystal dis-
play device according to the first embodiment in that, in the
overlap portion in which the colored layer and the black
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matrix overlap each other, ranges shielded from light are
different. Specifically, the entirety of the overlap portion is
shielded from light by the light shielding section.

[0043] According to the second embodiment, a width Wb
of a light shielding section 105 is determined so as to be
greater than a width W,b of the black matrix 5, and overlap
portions 115 and 126 are shielded from light by the light
shielding section 106. More specifically, the overlap portions
115 and 125 are positioned between lines obtained by pro-
jecting, on the substrate 45, the edges of the light shielding
section 106 in the X-axis direction. Further, a difference
(W ,b-W,b) occurs between the width W, b of the light shield-
ing section 105 and the width W,b of the black matrix 5.
Therefore, a distance W is formed between the overlap por-
tion 115 and the line obtained by projecting, on the substrate
4b, a corresponding one of the edges of the light shielding
section 105 in the X-axis direction, and a distance W is
formed between the overlap portion 125 and the line obtained
by projecting, on the substrate 45, the other of the edges of the
light shielding section 105 in the X-axis direction.

[0044] Also in the liquid crystal display device 15 having
the structure as described above, overlap widths Wb and
Wb of the overlap portions 115 and 124, respectively, may
deviate from predefined values due to the exposure heads
being misaligned in position when the colored layers 65 and
7b are exposed to light. However, in the liquid crystal display
device 15 according to the present embodiment, the entirety
of each of the overlap portions 115 and 124 is positioned
within a range obtained by the light shielding section 105
being projected, and the entirety thereof is shielded from
light. Therefore, it is possible to avoid variation in image
display caused due to light transmitted through the overlap
portion 114 and light transmitted through the overlap portion
124 being outputted in different manners.

[0045] Further, the difference (W, b-W,b) occurs between
the width Wb of the light shielding section 105 and the width
W,b of the black matrix 5b. As a result, misalignment in
position caused when the color filter 2b and the TFT substrate
3b are bonded to each other is absorbed to some degree, and
the entirety of each of the overlap portions 115 and 126 can be
kept inside the light shielding area of the light shielding
section 105. A value of the difference (W b-W,b) is prefer-
ably greater than or equal to 4 pmin view of error in assembly,
and is preferably not greater than 8 um in view of reduction in
aperture ratio caused due to enlargement of the light shielding
section.

[0046] In the liquid crystal display device 15 according to
the second embodiment, the entirety of each of the overlap
portions 115 and 124 is shielded from light by the light
shielding section 105. Therefore, it is possible to not only
avoid variation in image display caused due to output of light
transmitted through the upper edge of a ridge, but also avoid
variation in image display caused due to the widths of the
overlap portions being different. As a result, it is possible to
provide a liquid crystal display device which enables display
quality to be improved as compared to the liquid crystal
display device according to the first embodiment.

[0047] Itis to be noted that, although a black matrix is used
as a light shielding layer in each of the first and the second
embodiments, the present invention is not limited thereto,
and, for example, an electrode layer that is formed of thin
metal film and formed on the substrate may be used.
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EXAMPLES

[0048] Hereinafter, examples where the present invention
was implemented in practice will be described.

[0049] A color filter having red, blue, and green colored
layers formed on its substrate was produced by using the
small mask continuous exposure method and the proximity
exposure method as described above. Further, a TFT substrate
was produced by light shielding sections each formed of
source or gate wiring being formed on a substrate. At this
time, the liquid crystal display devices were produced such
that the width of the light shielding section, the width of the
black matrix, and a distance between the upper edge of each
ridge, and a line obtained by projecting, on the substrate, a
corresponding one of the edges of the light shielding section,
have values indicated in examples 1 to 3 and a comparative
example described below. Variation in image display on each
of the liquid crystal display devices was visually observed,
and evaluation was represented as “A: no variation in display
occurred, B: few variation in display occurred, or C: variation
in display occurred”. The result of the evaluation is indicated
intable 1. It is to be noted that the width of the light shielding
section, the width of the black matrix, and the distance
between the upper edge of each ridge, and the corresponding
one of the projected edges of the light shielding section each
represents a value in the X-axis direction. In examples 1 to 3,
the upper edges of the ridges were positioned in areas which
were shielded from light by the light shielding section. In
comparative example 1, the upper edges of the ridges were
positioned in areas which were not shielded from light by the
light shielding section.

Example 1

[0050] Aliquid crystal display device according to example
1 had the structure shown in FIG. 3. The width (W a) of the
light shielding section was 22 pm, the width (W,a) of the
black matrix was 16 pum, and the distances (W, a and Wsa)
between the upper edges of the ridges, and the lines obtained
by projecting, on the substrate, the edges of the light shielding
section 10, respectively, were each 4 um (the upper edges
were positioned between the projected lines of the light
shielding section).

Example 2

[0051] Aliquid crystal display device according to example
2 had the structure shown in FI1G. 1. The width (W ,b) of the
light shielding section was 18 um, the width (W,b) of the
black matrix was 28 um, and the distances (Wb and Wsb)
between the upper edges of the ridges, and the lines obtained
by projecting, on the substrate, the edges of the light shielding
section 10, respectively, were each 4 pum.

Example 3

[0052] Aliquid crystal display device according to example
3had a structure shown in FIG. 4. The width (W ,c) of the light
shielding section was 22 um, the width (W,¢) of the black
matrix was 22 pm, and the distances (W ,c and Wc) between
the upper edges of the ridges, and the lines obtained by
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projecting, on the substrate, the edges of the light shielding
section 10, respectively, were each 4 pm.

Comparative Example

[0053] A liquid crystal display device according to a com-
parative example had a structure shown in FIG. 5. The width
(W,d) of the light shielding section was 18 um, the width
(W,d) of the black matrix was 28 um, and the distances (W ,d
and W.d) between the upper edges of the ridges, and the lines
obtained by projecting, on the substrate, the edges of the light
shielding section 10, respectively, were each =4 um (the
upper edges were not positioned between the projected lines
of the light shielding section).

TABLE 1
Present Comparative
Invention sample
Exam-  Exam-  Exam- Comparative
ple 1 ple 2 ple 3 example
Width W, (um) of light 22 18 22 18
shielding section
Width W, (um) of black 16 28 22 28
matrix
Distances W, and Ws, 4 4 4 -4
(um) between upper
edges and projected
edges of light shielding
section, respectively
Display quality A B B C

x: 1 to 4 (examples 1 to 4)

[0054] According to the results indicated in Table 1, in
examples 1 to 3 in which at least the upper edges of the ridges
were shield from light by the light shielding section, few
variation in image display occurred in the liquid crystal dis-
play devices, so that display quality of each of the liquid
crystal display devices was improved. Further, in example 1
in which the entirety of the overlap portions were shielded
from light, the display quality was greatly improved.

INDUSTRIAL APPLICABILITY

[0055] The present invention is applicable to, for example,
a liquid crystal display device including a color filter.

DESCRIPTION OF THE REFERENCE

CHARACTERS
[0056] 1a, 15 liquid crystal display device
[0057] 2a, 2b color filter
[0058] 3a, 35 TFT substrate
[0059] 4a, 45 substrate
[0060] 5a, 55 black matrix
[0061] 6a, 65, 7a, 7b colored layer
[0062] 9a, 95 substrate
[0063] 10a, 105 light shielding section
[0064] 11a, 115, 124, 125 overlap portion
[0065] 18a, 185, 28a, 285 ridge
[0066] 194, 195, 294, 295 upper edge
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1. A liquid crystal display device having a plurality of
pixels aligned in a first direction and a second direction
orthogonal to the first direction, the liquid crystal display
device comprising:

a color filter having formed on a substrate light shielding
layers, and a plurality of colored layers which partially
overlap the light shielding layers in at least the first
direction;

a TFT substrate having a plurality of light shielding sec-
tions which are positioned so as to oppose the light
shielding layers, and extend in the second direction; and

liquid crystal sealed between the color filter and the TFT
substrate, wherein

ridges extending in the second direction are formed by the
plurality of colored layers overlapping the light shield-
ing layers in the first direction, and

at least upper edges of the ridges are shielded from light by
the plurality of light shielding sections.

2. The liquid crystal display device according to claim 1,
wherein the entirety of portions in which the plurality of
colored layers overlap the light shielding layers in the first
direction is included in areas shielded from light by the plu-
rality of light shielding sections.

3. The liquid crystal display device according to claim 1,
wherein the width of each of the plurality of light shielding
sections in the first direction is greater than the width of a
corresponding one of the light shielding layers in the first
direction.

4. The liquid crystal display device according to claim 3,
wherein a difference between the width of each of the plural-
ity of light shielding sections in the first direction and the
width of the corresponding one of the light shielding layers in
the first direction is greater than or equal to 4 um, and is not
greater than 8 pm.

5. The liquid crystal display device according to claim 1,
wherein

the plurality of colored layers overlap the light shielding
layers in the first direction by a first overlap width in a
first area including a predetermined number of pixel
lines, and

the plurality of colored layers overlap the light shielding
layers in the first direction by a second overlap width
different from the first overlap width, in a second area
which is adjacent, in the first direction, to the first area,
and which includes a predetermined number of pixel
lines.

6. The liquid crystal display device according to claim 1,
wherein a difference between: a distance between the upper
edges of a pair of the ridges which are shielded from light by
a corresponding one of the plurality of light shielding sec-
tions; and the width of the corresponding one of the plurality
of light shielding sections in the first direction, is greater than
or equal to 8 um.

7. The liquid crystal display device according to claim 1,
wherein the thickness of each of the light shielding layers is
reduced outward in the first direction.

* sk * sk *



patsnap

LT RBFROF) BRI RER
[F(RE)E US20120038864A1 K (aH)A 2012-02-16
HiES US13/138931 HiEA 2010-04-28

FRIEE(EFR)AGR) #FHKOHEI
HATTAE

RIB(ERR)AGE) M HKOHEI
HATTAE

SRR BE(ERD)AGE) OREDFIARLQFE.

FRIZBA MATSUI KOHEI
HATTA KAORU
EHA MATSUI, KOHEI

HATTA, KAORU

IPCH &= GO02F1/1335

CPCH%E G02B5/201 G02F1/133512 GO2F1/133514 G02F2001/13625

£ £ 2009110488 2009-04-30 JP

H 2N FF 2k US8743322

SNEBEEE Espacenet USPTO

HE(R) ‘i\

BE-MEREREE  HPLEATRALWMNBRIEN/RALEER 2 ' W %
BIEMERT(  HEAETREAR., REEREB10E  HemA | L

,J
LFTE’H&S , BRI AN S RS ( RRH ) BHECIZEERN \\\\\\ \\\\ \ \\\\\\\\\\\\\\\\\\\\‘
ZEF, RBR2EE  ER4BEFSREETERI L ZSNERRECNT W//////// ////l 10a W

EEMEENEAREZCERSHIEE, AEZEEMSEEBNERZE6
7RI 18aF28af TR A i T BN R 2 BIEY A 1 L £ 2 18]
W45 19aFN29a BB M X1 AR, TFTEAMRIMEE10a.

ffa: 12 |

%wa zg{é b

LAVARANEAN H\\\\\\\N\X\\\\
fa L

be ‘WAa' Wsa' da L
' Waa Yy

Ta

/x\[rw
K



https://share-analytics.zhihuiya.com/view/34d7e08c-cd67-4c14-baf1-b49bd078539a
https://worldwide.espacenet.com/patent/search/family/043031980/publication/US2012038864A1?q=US2012038864A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220120038864%22.PGNR.&OS=DN/20120038864&RS=DN/20120038864

