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(57) ABSTRACT

A liquid crystal display device having a non-rectangular dis-
play panel includes an active area which is defined by a
peripheral shield layer. A plurality of pixels are formed in the
active area in a matrix, and each pixel includes a plurality of
sub-pixels to display colors different from each other. A part
of the sub-pixels of peripheral pixels located in a peripheral
region of the active area is covered with a peripheral shield
layer. Shield elements are arranged in the sub-pixels which
are not covered with the peripheral shield layer so that an
effective display area of each of the sub-pixels of the periph-
eral pixel is substantially equal.
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LIQUID CRYSTAL DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the ben-
efit of priority from prior Japanese Patent Application No.
2008-192494 filed Jul. 25, 2008, the entire contents of which
are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a liquid crystal dis-
play device having a variant-shaped panel such as a substan-
tially elliptical or circular shape, in which a peripheral region
ofaliquid crystal display panel is covered with a shield layer.
[0004] 2. Description of the Background Art

[0005] Liquid crystal display devices are widely used as
display devices for various kinds of equipments such as per-
sonal computers, OA equipments, and TV sets because the
display devices have many advantages such as lightness,
compactness and low power consumption. In recent years, the
liquid crystal display device has also been used in mobile
terminal equipments such as a mobile phone, a car navigation
device and a game player, and a meter panel for automobiles
[0006] Accordingly, a variety of panel shapes correspond-
ing to applications such as a circular or an elliptical shape
have been desired, not limited to a conventional rectangular
shape. For example, Japanese laid open patent application
No. P2006-276359 discloses a liquid crystal display device
having a display panel formed in a substantially circular or
elliptical shape. Particularly, corner portions of respective
array and color filter substrates that have a vertical long and
rectangular shape, are cut down close to a display area to save
a display space in the Japanese laid open patent application.
[0007] On the other hand, in a color liquid crystal display
device composed of pixels, each pixel includes, for example,
red, green and blue sub-pixels. When a part of the sub-pixels
composing the pixels is shielded, for example, by a housing,
adisplayed color of the pixels may be off-balance, which may
result in a color display different from a predetermined one.
For example, when only a part of the red sub-pixel is shielded,
a transmittance or a reflection of the red color is reduced,
which results in a difficulty of a display with a desired color
balance. In order to suppress such color shift, one idea to
shield all the sub-pixels covered with the shield layer, such as
for example by means of a black matrix layer. However, this
idea has a drawback that the active area is reduced by the
shield. Further, since edges of the active area are formed of
dot patterns, smoothness of the edges of the active area in the
circular or elliptical shape becomes impaired, which results in
a bad image display.

BRIEF SUMMARY OF THE INVENTION

[0008] The present invention has been made to address the
above mentioned problems.

[0009] Thus, according to one aspect of the invention, there
is provided a liquid crystal display device including: a first
substrate including wiring regions; a second substrate facing
the first substrate; a liquid crystal layer interposed between
the first and second substrates; a peripheral shield layer defin-
ing an active area formed of the first and second substrates and
the liquid crystal layer in a non-rectangular shape to display
images; a plurality of pixels formed in the active area, the
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pixels being arranged in a matrix and each pixel including a
plurality of sub-pixels to display colors different from each
other, the pixels including peripheral pixels located in a
peripheral region of the active area, and wherein effective
display areas of the sub-pixels in the peripheral pixels, in
which at least one of the sub-pixels is covered with the periph-
eral shield layer, are substantially equal.

[0010] According to another aspect of the invention, there
is provided a liquid crystal display device including: a first
substrate including wiring regions; a second substrate facing
the first substrate; a liquid crystal layer interposed therebe-
tween between the first and second substrates; a peripheral
shield layer defining an active area formed of the first and
second substrates and the liquid crystal layer in a non-rect-
angular shape to display images; a plurality of pixels formed
in the active area, the pixels being arranged in a matrix and
each pixel including plural sub-pixels to display colors dif-
ferent from each other; the pixels including peripheral pixels
arranged in a peripheral region of the active area so as to
overlap with the peripheral shield layer; and wherein a shield
element is arranged in each of the sub-pixels of all the pixels
in the active area.

[0011] Additional objects and advantages of the invention
will be set forth in part in the description which follows, and
in part will be obvious from the description, or may be learned
by practice of the invention. The objects and advantages of the
invention will be realized and attained by means of the ele-
ments and combinations particularly pointed out in the
appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illustrate
embodiments of the invention, and together with the general
description given above and the detailed description of the
embodiments given below, serve to explain the principles of
the invention.

[0013] FIG. 1 is a schematic block diagram showing a
liquid crystal panel of a liquid crystal display device accord-
ing to a first embodiment of the invention.

[0014] FIG. 2 is a cross-sectional view showing the liquid
crystal display device shown in FIG. 1 according to the first
embodiment of the invention.

[0015] FIG.3isaplanview showing astructure ofa periph-
eral pixel shown in FIG. 1 according to the first embodiment
of the invention.

[0016] FIG. 4 is a plan view showing another structure of
the peripheral pixel shown in FIG. 1 according to the first
embodiment of the invention.

[0017] FIG. 51isa cross-sectional view showing a structure
of a shield layer applied to peripheral pixels according to the
first embodiment.

[0018] FIG. 6is a cross-sectional view showing other struc-
ture of a shield layer applied to the peripheral pixels accord-
ing to the first embodiment.

[0019] FIG. 7 is a plan view showing a structure of internal
pixels shown in FIG. 1 according to a second embodiment of
the invention.

[0020] FIG. 8isaplanview showing astructure ofa periph-
eral pixel shown in FIG. 1 according to the second embodi-
ment of the invention.

[0021] FIG. 9 is a plan view showing other structure of a
peripheral pixel shown in FIG. 1 according to the second
embodiment of the invention.
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[0022] FIG. 10 is a plan view showing a structure of a
peripheral pixel shown in FIG. 1 according to a third embodi-
ment of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0023] A liquid crystal display devise according to an
exemplary embodiment of the present invention, in particular,
a liquid crystal display device having a variant-shaped panel
such as a substantially elliptical or circular shape, in which a
peripheral region of the liquid crystal display panel is covered
witha shield layer, will now be described with reference to the
accompanying drawings wherein the same or like reference
numerals designate the same or corresponding parts through-
out the several views.

[0024] As shown in FIGS. 1 and 2, a liquid crystal display
device according to the invention includes a liquid crystal
display panel 100. The liquid crystal display panel 100 is
composed of a pair of substrates, e.g., an array substrate 200
(first substrate), and a counter substrate 300 (second sub-
strate) and a liquid crystal layer 400 interposed therebetween.
The liquid crystal display panel 100 includes an active area
120 in a variant shape.

[0025] In this embodiment, the liquid crystal display panel
100 includes a substantially circular shaped active area 120.
That is, the liquid crystal display panel 100 is substantially
circularly shaped, and the array substrate 200 and the counter
substrate 300 that form the liquid crystal display panel 100 are
also substantially circularly shaped. The array substrate 200
and the counter substrate 300 are attached by a seal element
110 and maintain a predetermined gap to hold the liquid
crystal layer 400 therebetween. The liquid crystal layer 400 is
formed of liquid crystal molecules injected into the gap. The
active area 120 is located inside of the sealed portion by the
seal element 110. In this embodiment, the active area 120 is
composed of a plurality of pixels. Particularly, there is pro-
vided acolorliquid crystal display device, in which each pixel
is formed of a plurality of sub-pixels PXR. For example, each
pixel PX is formed of red sub-pixel PXR, green sub-pixel
PXG and blue sub-pixel PXB.

[0026] The array substrate 200 is formed of a circular
shaped insulating substrate 210 such as a glass substrate with
transmissive characteristic. The array substrate 200 includes
a plurality of gate lines Y (1, 2, 3, . . ., m) extending in a row
direction of the pixels arranged in a matrix, a plurality of
source lines X (1,2, 3, .. ., n) extending in a column direction
of the pixels arranged in a matrix, switching elements 220
located at crossing intersections crossing between the source
and gate lines, and picture electrodes arranged in each of the
pixels PX in the active area 120.

[0027] The gate lines Y are located on the insulating sub-
strate 210 and the source lines X are arranged so as to cross
with the gate lines Y with an interposed gate insulating layer
240. The gate lines Y and the source lines X are made of
conductive material such as Molybdenum (Mo), Tungsten
(W) and Aluminum (Al).

[0028] Each of the gate lines Y in the active area 120 is
extracted to a peripheral portion 130 and is connected to a
gate driver YD as a signal source. Each of source lines X is
also extracted to the peripheral portion and is connected to a
source driver XD as a signal source. The switching element
220 is, for example, formed of a thin film transistor (TFT). A
gate electrode 222 of the switching element 220 is arranged
on the insulating substrate 210 with the gate line Y, and is

Jan. 28, 2010

connected to the gate line Y (or the gate electrode 222 is
integrally formed with the gate lineY). The gate line Y and the
gate electrode 222 are covered with a gate insulating layer
240, which is, for example, made of silicon nitride (Si;N,).
[0029] A semiconductorlayer 242 ofthe switching element
220 is arranged on the gate insulating layer 240 facing the
gate electrode 222. The semiconductor layer 242 is, for
example, made of amorphous silicon or poly-silicon. Source
electrode 225 and drain electrode 224 are arranged on the gate
insulating layer 240 with the source line X. The source elec-
trode 225 is connected to the source line X or is integrally
formed of the source line X, and contacts with the semicon-
ductor layer 242. The drain electrode 227 is connected to the
pixel electrode 230 and contacts with the semiconductor layer
242. The source electrode 225 and the drain electrode 224
may be manufactured by the same process and the same
material, and are covered with a passivation layer 244 such as
silicon nitride (Si;N,) layer. The picture electrode 230 is
arranged on the passivation layer 244 facing the pixel PX. The
picture electrode 230 is connected to the drain electrode 227
of'the switching element 220 through a contact hole formed in
the passivation film 244.

[0030] Ina transmission mode liquid crystal display panel,
in which a picture is displayed by selectively transmitting
light from a backlight unit provided at a rear side of the liquid
crystal display panel, the picture electrode 230 is made of
conductive and transmissive material such as Indium Tin
Oxide (ITO) and Indium Zinc Oxide (IZO). On the other
hand, in a reflective mode liquid crystal display panel, in
which a picture is displayed by selectively reflecting light that
penetrates from outside, the picture electrode 230 is made of
reflective material such as Aluminum (Al) and Molybdenum
(Mo).

[0031] The surface of the array substrate 200 is covered
with an alignment film 250 to control an alignment of liquid
crystal molecules contained in the liquid crystal layer 400.
The counter substrate 300 is formed of an insulating substrate
310 with a substantially circular shape and transmissive char-
acteristic such as a glass substrate. The counter substrate 300
includes a black matrix BM facing wiring regions W such as
the gate lines, source lines X and switching elements 220, and
acolor filter layer 320 arranged so as to face sub-pixels in the
active area 120.

[0032] A black matrix BM that is made of a black colored
resin film is formed on the insulating counter substrate 310 in
a matrix shape. The black matrix BM is formed of a black
colored resign or a metallic layer having light blocking char-
acteristic such as chromium Cr. The color filter layer 320 is
arranged in an effective region surrounded by the black
matrix BM. The color filter layer 320 is composed of three
types of colored resins such as red color resin (R), green
colored resin (G) and blue colored resin (B). A red color filter
layer 320R is arranged in the red color sub-pixel PXR so as to
transmit red color. A green color filter layer 320G is arranged
in the green color sub-pixel so as to transmit the green color.
Similarly, a blue color filter layer 320B is arranged in the blue
color sub-pixel PXB so as to transmit the green color. The
color filter layers (R, G, B) may be formed on the array
substrate 200.

[0033] The counter substrate 300 includes a peripheral
shield layer 500 arranged in a peripheral region in the active
area. The peripheral shield layer 500 is, for example, formed
of a black colored resin and may be formed of the same
material and the same process as the black matrix BM.
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[0034] A common electrode 330 to supply a voltage differ-
ence to the liquid crystal display layer 400 between the pic-
ture electrode 230 may be formed on the counter substrate
300 or the array substrate 200. The common electrode 330 is
made of conductive material with a transmissive characteris-
tic such as I'TO.

[0035] Inthe embodiment shown in FIG. 2, a vertical mode
in which a vertical electric field, e.g., an electric field that is
vertical with reference to the main surface of the substrate, is
used. The common electrode 330 is commonly arranged on
the common substrate 300 so as to face a plurality of picture
electrodes 230 with the liquid crystal layer 400 interposed
therebetween. Further, in a lateral electric mode, in which an
electric field that is in parallel with the main surface of the
substrate is used to control a switch operation of the liquid
crystal layer 400, the common electrode 330 is arranged on
the same array substrate 200 and isolated from the picture
electrode 230 so as to laterally face the picture electrode 230.

[0036] The surface of the counter substrate 300 is covered
with an alignment film 350 to control the alignment of the
molecules contained in the liquid crystal layer 400. In the
reflective mode liquid crystal display panel 100, an optical
elements 360 is provided on the outer surface of the counter
substrate 300. On the other hand, in the transmissive mode
liquid crystal display device, optical elements 260 and 360
are arranged on the array substrate 200 and the counter sub-
strate 300, respectively. The optical elements 260 and 360
include polarizers in which a polarizing direction is set so as
to fit the characteristic of the liquid crystal layer 400. A
retardation film may be used, as needed.

[0037] In the liquid crystal display device including the
transmissive mode liquid crystal display panel 100, a back
light unit is provided at the rear side of the liquid crystal
display panel 100 to illuminate the display panel 100.

[0038] According to the invention, pixels PX located at a
peripheral portion of the active area 120 that is formed in a
substantially circular shape is partially covered with a periph-
eral shield layer 500. That is, when at least one of the three
sub-pixels in the pixels PX is covered with the shield layer
500, each effective display area of the three sub-pixels, e.g.,
red sub-pixel PXR, green sub-pixel PXG and blue sub-pixel
PXB, is designed to be substantially equal. Of course, in the
case pixels are not covered with the peripheral shield layer
500, the effective display area of each of three sub-pixels is
equal. Here, the effective display areas of the sub-pixels cor-
respond to areas which effectively contribute to the display. In
the transmissive mode liquid crystal display panel, the effec-
tive display area corresponds to the area where light from a
back light unit is transmitted. On the other hand, in the reflec-
tive mode liquid crystal display panel, the effective display
area corresponds to the area where penetrating light from
outside to the panel is reflected. According to such construc-
tion, it becomes possible to maintain a color balance in even
peripheral pixels PX as well as other inner pixels of the
circular display panel. That is, even if only one sub-pixel in
one peripheral pixel X is shielded by the peripheral shield
layer 500, all the sub-pixels including the remaining sub-
pixels SPX in the peripheral pixel PXP are configured to have
equal display areas, respectively, which results in a color
display with a predetermined color balance. Accordingly, a
high quality liquid crystal display device having a good color
balance in the entire panel, including the peripheral region,
can be obtained.
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[0039] Since the peripheral pixels PX contribute to the dis-
play of the active area 120, the effective active area is not
reduced compared with a case where all the peripheral pixels
shielded by the peripheral shield layer 500 are shielded. Fur-
ther, the edge portion of the active area 120 formed of the
peripheral pixels becomes smooth, which results in improve-
ment of the display quality.

[0040] Particularly, when the active area 120 in a substan-
tially circular or elliptical shape is formed, the edge portion of
the active area 120 has a round shape. Even in such case, it
becomes possible to make the edge portion of the active area
120 smooth. Thus, some variations of shapes of active area
120 with a high quality display can be obtained correspond-
ing to applications.

[0041] Hereinafter, a first embodiment will be described
with reference to FIG. 3. In this embodiment, a sub-pixel
which constructs the peripheral pixel PX includes a shield
element so as to partially shield the sub-pixel. For example,
when the peripheral shield layer 500 overlaps with a part of
the red sub-pixel PXR in a peripheral pixel PX, the effective
display area of the red sub-pixel PXR becomes smaller than
other sub-pixels, e.g., green and blue sub-pixels. Shield ele-
ments 600 are arranged on the green sub-pixel PXG and the
blue sub-pixel PXB, respectively so as to eliminate the dif-
ference of the display area among the sub-pixels as shown in
FIG. 3. That is, an area shielded by the peripheral shield layer
500 in the red sub-pixel PXR is almost equal to the areas
shielded by a shield element 600 in the green sub-pixel PXG
and the blue sub-pixel PXB, respectively.

[0042] When parts of the red sub-pixel PXR and the green
sub-pixel PXG are shielded by the peripheral shield layer 500
as shown in FIG. 4, each of the display areas of the red
sub-pixel PXR and the green sub-pixel PXG becomes smaller
than the blue sub-pixel PXB. In this embodiment, the shielded
area covered by the peripheral shield layer S00 in the red color
sub-pixel PXR is larger than that of the green sub-pixel PXG.
Shield elements 600 are arranged on the green sub-pixel PXG
and the blue sub-pixel PXB, respectively so as to eliminate
the difference of the display areas among the sub-pixels. The
area of the shield element 600 which covers the green sub-
pixel PXG is smaller than that of the blue sub-pixel PXB. That
is, the area shielded by the peripheral shield layer 500 in the
red sub-pixel PXR is substantially equal to the areas shielded
by the peripheral shield layer 500 and the shield element 600
in the green sub-pixel PXG, and the area shielded by the
shield element 600 in the blue sub-pixel PXB, respectively.
[0043] According to above first embodiment, the peripheral
pixels PX contribute to the display, and it becomes possible to
maintain the color balance of the peripheral pixels PXP in an
optimum condition. Therefore, a high quality liquid crystal
display device having a non-rectangular shaped panel can be
provided without reducing in the effective active area.
[0044] The shield element 600 may be arranged on the
array substrate 200 or the counter substrate 300 as shown in
FIG. 5. For example, when the shield element 600 is arranged
on the array substrate 200, the shield element 600 may be
formed of the same material as wiring regions W. The shield
element 600 is made of the same material as the gate line Y
using the same patterning process. The wiring regions W such
as the gate lines Y are formed of non-transparent conductive
materials as mentioned above and function as a shield layer.
The shield element 600 may be arranged in an island shape or
be formed by locally expanding the width of the wiring region
in the sub-pixels.
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[0045] When the shield element 600 is arranged on the
counter substrate 300 as shown in FIG. 6, the shield element
600 may be formed of the same material as the peripheral
shield layer 500. The shield element 600 may be arranged in
an island shape or be formed by locally expanding the width
ofthe black matrix BM in the pixels. When the shield element
600 is arranged on the array substrate 200, the shield element
600 is located closer to the insulating substrate 210 than the
picture electrode 230, therefore, this arrangement is suitable
to the transmissive mode liquid crystal display panel. On the
other hand, when the shield element 600 is arranged on the
counter substrate 300, the arrangement can be applied to both
the transmissive mode and the reflective mode liquid crystal
display panels because the transparency of the picture elec-
trode is not needed.

[0046] FIG.7toFIG. 9 show a second embodiment accord-
ing to the invention. In this embodiment, each of all pixels PX
composing the active area 120, not limited to the peripheral
pixels PX, includes shield elements so as to cover a part of
each pixel PX, respectively. For example, the shield element
600 is arranged even in pixels in which the peripheral shield
layer 500 is not covered as shown in FIG. 7. In more detail, the
shield element 600 is provided in the red sub-pixel PXR,
green sub-pixel PXG and blue sub-pixel PXB in the all pixies
arranged in the active area 120 including inner pixels PX
surrounded by the peripheral pixels PX. In this embodiment,
the shield element 600 is designed so that the effective display
area becomes about 50% of each of the sub-pixels in the all
pixels in the active area 120. That is, at the first step of design,
the shield element 600 is arranged in advance on the all pixels
PX in the active area 120. Almost equal display area of each
pixel PX is intentionally shielded by the shield element and
the display area of each pixel is reduced for the entire area of
the active area 120. Next, in sub-pixels where the peripheral
shield layer 500 is covered, the area of the shield element 600
is reduced from the predetermined value (50%) so as to make
the effective display areas of the all pixels equal.

[0047] AsshowninFIG. 8, when the peripheral shield layer
500 covers only a part of the red sub-pixel PXR of the periph-
eral pixels PX, the display area of the red sub-pixel PXR
becomes smaller than those of other sub-pixels e.g., the green
sub-pixel PXG and the blue sub-pixel PXB, if the shield
element 600 with the same area covers the red sub-pixel PXR,
green sub-pixel PXG and blue sub-pixel PXB. Therefore, the
shield element 600 having a smaller area is arranged on the
red color sub-pixel PXR, compared to the green sub-pixel
PXG and the blue sub-pixel PXB so as to make the effective
display area of the red color sub-pixel PXR, green sub-pixel
PXG and blue sub-pixel PXB equal. According to this
arrangement, any difference in display area among the sub-
pixels is eliminated. That is, the area shielded by the shield
element 600 in the red sub-pixel PXR is smaller than those of
the green sub-pixel PXG and the blue sub-pixel PXB. The
area shielded by the peripheral shield layer 500 and the shield
element 600 in the red sub-pixel PXR is equal to those
shielded by the shield element 600 in the green sub-pixel
PXG and the blue sub-pixel PXB, and is also equal to all
sub-pixels in the inner pixels surrounded by the peripheral
pixels.

[0048] AsshowninFIG.9, when the peripheral shield layer
500 covers parts of the red sub-pixel PXR and the green
sub-pixel PXG, the effective display areas of the red and
green sub-pixels PXR, PXG become smaller than that of the
blue sub-pixel PXB. In this embodiment, the area shielded by
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the peripheral shield layer 500 in the red sub-pixel PXR is
larger than that in the green sub-pixel PXG. The shield ele-
ment 600 is arranged in red sub-pixel, green sub-pixel PXG
and blue sub-pixel PXB so as to eliminate differences in the
display area among the sub-pixels. The shielded area covered
by the shield element 600 in the red sub-pixel PXR is smaller
than those in the green sub-pixel PXG and the blue sub-pixel
PXB. Further, the shielded area covered by the shield element
600 in the green sub-pixel PXG is smaller than that in the blue
sub-pixel PXB. That is, the areas shielded by the peripheral
shield layer 500 and the shield element 600 in the red sub-
pixel PXR and in the green sub-pixel PXG are the same as that
shielded by the shield element 600 in the blue sub-pixel PXB.
[0049] According to above-mentioned second embodi-
ment, the same effect as the first embodiment can be obtained.
It becomes possible to maintain the color balance of the
peripheral pixels PXP in an optimum condition having a
non-rectangular shaped panel without reducing in the effec-
tive active area. Therefore, a high quality liquid crystal dis-
play device can be provided. Further, a uniform brightness for
entire display panel can be obtained by arranging the shied
elements to all pixels.

[0050] In the second embodiment, the shield element 600
may be arranged on the array substrate 200 or be arranged on
the counter substrate 300. That is, the shield element 600 may
be formed of the same materials as the wiring regions W or the
peripheral shield layer 500.

[0051] FIG. 10 shows a third embodiment in which a
change of brightness from the peripheral pixels to the internal
pixels is gradual. In the second embodiment, each pixel PX
composing the active area 120, not limited to the peripheral
pixels PX, includes shield elements 600 so as to cover a part
of'the pixels PX, respectively. However, in the third embodi-
ment, only pixels arranged in the peripheral region of the
active area are covered with the shield elements 600. That is,
the internal pixels are not covered with the shield elements
600. In more detail, the shield element 600 is provided in red
sub-pixel PXR, green sub-pixel PXG and blue sub-pixel PXB
in the peripheral pixels PX. In this embodiment, the shield
elements 600 are formed so that the effective display areas
becomes about 50% of each of the sub-pixels in the peripheral
pixels PX. Display areas of the intentionally shielded sub-
pixels are almost equal, and the effective display area of each
sub-pixel in the peripheral pixels is reduced. According to this
embodiment, the sub-pixels, e.g., red, green and blue sub-
pixels of each peripheral pixel are shielded in a predetermined
amount even if the peripheral shield layer 500 slightly over-
laps with the red sub-pixel PXR. A small area Iss corresponds
to an area shielded by the peripheral shield layer 500. There-
fore, the brightness of all the pixels arranged in the peripheral
region is darker than that of the internal pixels. The area where
the peripheral shield layer 500 covers the pixels arranged at
the location where horizontal and vertical lines cross with the
circular line of the edge in the panel is very small, as shown in
FIG. 10. Accordingly, there are dispersions of the brightness
among the pixels arranged in the peripheral region depending
on the location, that is, the shielded area. However, in this
embodiment, the dispersion is not remarkable because the
brightness of all the pixels arranged in the peripheral region is
set darker than that of the internal pixels.

[0052] According to the present invention, the peripheral
pixels in the active area contribute to the display, and it
becomes possible to maintain the color balance of the periph-
eral pixel in an optimum condition. Therefore, a high quality
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liquid crystal display device having a non-rectangular shaped
panel can be provided without reducing in the effective active
area. The liquid crystal display device can be applicable to
many equipments such as a meter panel for automobiles.
[0053] The present invention is not limited directly to the
above described embodiments. In practice, the structural ele-
ments can be modified without departing from the spirit of the
invention. Various inventions can be made by properly com-
bining the structural elements disclosed in the embodiments.
For example, some structural elements may be omitted from
all the structural elements disclosed in the embodiments.
Furthermore, structural elements in different embodiments
may properly be combined. It is to therefore be understand
that within the scope of the appended claims, the present
invention may be practiced other than as specifically dis-
closed herein.

What is claimed is:

1. A liquid crystal display device comprising:

a first substrate including wiring regions;

a second substrate facing the first substrate;

a liquid crystal layer interposed between the first and sec-
ond substrates;

a peripheral shield layer defining an active area formed of
the first and second substrates and the liquid crystal layer
in a non-rectangular shape to display images;

a plurality of pixels formed in the active area, the pixels
being arranged in a matrix and each pixel including a
plurality of sub-pixels to display colors different from
each other; and

peripheral pixels located in a peripheral region of the active
area, and

wherein effective display areas of the sub-pixels in the
peripheral pixels, in which at least one of the sub-pixels
of a pixel is covered with the peripheral shield layer, are
substantially equal.

2. The liquid crystal display device according to claim 1,
wherein the active area is formed in a substantially circular or
elliptical shape.

3. The liquid crystal display device according to claim 1,
wherein at least one of the sub-pixels in the peripheral pixels
includes a shield element to cover a part of the sub-pixel.

4. The liquid crystal display device according to claim 3,
wherein each of the pixels includes first and second sub-
pixels, and

wherein the peripheral shield layer partially overlaps with
the first sub-pixel, and the shield element is arranged in
the second sub-pixel so that an effective display area of
the second sub-pixel is substantially equal to that of the
first sub-pixel in the peripheral pixels.

5. The liquid crystal display device according to claim 4,
wherein the shielded area covered with the peripheral shield
layer in the first sub-pixel is substantially equal to that
shielded by the shield element in the second sub-pixel.

6. The liquid crystal display device according to claim 3,
wherein the shield element is formed on the first substrate
using the same material as a wiring region.

7. The liquid crystal display device according to claim 3,
wherein the shield element is formed on the second substrate
using the same material as the peripheral shield layer.

8. A liquid crystal display device comprising:

a first substrate including wiring regions;

a second substrate facing the first substrate;

a liquid crystal layer interposed between the first and sec-

ond substrates;
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a peripheral shield layer defining an active area formed of
the first and second substrates and the liquid crystal layer
in a non-rectangular shape to display images;

a plurality of pixels formed in the active area, the pixels
being arranged in a matrix and each pixel including first,
second and third sub-pixels to display colors different
from each other;

peripheral pixels arranged in a peripheral region of the
active area so as to overlap with the peripheral shield
layer; and

wherein the first and second sub-pixels in a peripheral pixel
are shielded by the peripheral shield layer, and shield
elements are arranged in the second and third sub-pixels
of said peripheral pixel so that each effective display
area of the first, second and third sub-pixels is substan-
tially equal.

9. The liquid crystal display device according to claim 8,
wherein the active area is formed in a substantially circular or
elliptical shape.

10. The liquid crystal display device according to claim 8,
wherein the first, second and third sub-pixels are red, green
and blue color sub-pixels.

11. The liquid crystal display device according to claim 8,
wherein the shield element is formed on the first substrate
using the same material as a wiring region.

12. The liquid crystal display device according to claim 8,
wherein the shield element is formed on the second substrate
using the same material as the peripheral shield layer.

13. The liquid crystal display device according to claim 8,
wherein the shielded area covered with the peripheral shield
layer in the second sub-pixel is smaller than that in the first
sub-pixel, and the shielded area covered with the shield ele-
ment in the third sub-pixel is larger than that in the second
sub-pixel.

14. A liquid crystal display device comprising:

a first substrate including wiring regions;

a second substrate facing the first substrate;

a liquid crystal layer interposed between said first and

second substrates;

a peripheral shield layer defining an active area formed of
the first and second substrates and the liquid crystal layer
in a non-rectangular shape to display images;

a plurality of pixels formed in the active area, the pixels
being arranged in a matrix and each pixel including first,
second and third sub-pixels to display colors different
from each other;

peripheral pixels arranged in a peripheral region of the
active area so as to overlap with the peripheral shield
layer; and

wherein a shield element is arranged in each of the sub-
pixels of all the pixels in the active area.

15. The liquid crystal display device according to claim 14,
wherein the active area is formed in a substantially circular or
elliptical shape.

16. The liquid crystal display device according to claim 14,
wherein the shield element is formed on the first substrate
using the same material as a wiring region.

17. The liquid crystal display device according to claim 14,
wherein the shield element is formed on the second substrate
using the same material as the peripheral shield layer.

18. The liquid crystal display device according to claim 14,
wherein the first sub-pixel in the peripheral pixels is covered
with the peripheral shield layer and the shield element, and
the effective display areas of the first, second and third sub-
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pixels in the peripheral pixels and other sub-pixels of internal
pixels surrounded by the peripheral pixels are substantially
equal.

19. The liquid crystal display device according to claim 18,
wherein the areas shielded by the shield elements in the
second sub-pixel of the peripheral pixels and in the other
sub-pixels of internal pixels surrounded by the peripheral
pixels are larger than that of the first sub-pixel in the periph-
eral pixels.

20. A liquid crystal display device comprising:

a first substrate including wiring regions;

a second substrate facing the first substrate;

a liquid crystal layer interposed between the first and sec-

ond substrates;

a peripheral shield layer defining an active area formed of
the first and second substrates and the liquid crystal layer
in a non-rectangular shape to display images;

a plurality of pixels formed in the active area, the pixels
being arranged in a matrix and each pixel including first,
second and third sub-pixels to display colors different
from each other;

peripheral pixels arranged in a peripheral region of the
active area so as to overlap with the peripheral shield
layer; and

wherein a shied element is arranged in each of the sub-
pixels of all the pixels in the active area, and the periph-
eral shield layer covers the first and second sub-pixels of
the peripheral pixel.

21. The liquid crystal display device according to claim 20,

wherein

the active area is formed in a substantially circular or ellip-
tical shape.

22. The liquid crystal display device according to claim 20,
the area of the shield element in the second sub-pixel is made
larger than that of the first sub-pixel and smaller than that of
the third sub-pixel in the peripheral pixels.

23. The liquid crystal display device according to claim 22,
the area of the shield element arranged in the third-sub pixel
in the peripheral pixels is substantially equal to all sub-pixels
of internal pixels surrounded by the peripheral pixels.

24. The liquid crystal display device according to claim 23,
wherein the first, second and third sub-pixels are red, green
and blue color sub-pixels.

25. The liquid crystal display device according to claim 23,
wherein the first and second sub-pixels in the peripheral pix-
els are covered with the peripheral shield layers and the shield
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elements, and effective display areas of the third sub-pixel in
the peripheral pixels and other sub-pixels of internal pixels
surrounded by the peripheral pixels are substantially equal.

26. The liquid crystal display device according to claim 25,
wherein the shielded areas covered with the shield element in
the third sub-pixel of the peripheral pixel and in the other
sub-pixels of internal pixels surrounded by the peripheral
pixels is larger than those of the first and second sub-pixels in
the peripheral pixels.

27. A liquid crystal display device comprising:

a first substrate including wiring regions;

a second substrate facing the first substrate;

a liquid crystal layer interposed between the first and sec-

ond substrates;

a peripheral shield layer defining an active area formed of
the first and second substrates and the liquid crystal layer
in a non-rectangular shape to display images;

a plurality of pixels formed in the active area, the pixels
being arranged in a matrix, and each pixel including first,
second sub-pixels to display colors different from each
other;

peripheral pixels arranged in a peripheral region of the
active area so as to overlap with the peripheral shield
layer, and

wherein a shied element is arranged in the first and second
sub-pixels of all the peripheral pixels, but is not arranged
in internal pixels surrounded by the peripheral pixels.

28. The liquid crystal display device according to claim 27,
wherein the first sub-pixel is covered with the peripheral
shield layer and the shield element, and each of the effective
display areas of the first and second sub-pixels in the periph-
eral pixels are substantially equal.

29. The liquid crystal display device according to claim 27,
wherein the shielded area covered with the shield element in
the second sub-pixel is larger than that of the first sub-pixel in
the peripheral pixels.

30. The liquid crystal display device according to claim 27,
wherein the active area is formed in a substantially circular or
elliptical shape.

31. The liquid crystal display device according to claim 30,
wherein the liquid crystal display device is for use of a meter
panel implemented in an automobile.
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