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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a liquid crystal
display device and particularly to a technique for improv-
ing the strength and visibility of a miniature display device
for use in a digital still camera, a cell phone, etc.

BACKGROUND OF THE INVENTION

[0002] In a liquid crystal display device, a TFT sub-
strate over which pixel electrodes and thin-film transistors
(TFTs), inter alia, are formed in a matrix and an opposing
substrate over which color filters, inter alia, are formed
in positions corresponding to the pixel electrodes in the
TFT substrate are placed facing each other and liquid
crystals are sandwiched between the TFT substrate and
the opposing substrate. An image is produced by con-
trolling light transmissibility through liquid crystal mole-
cules pixel by pixel.

[0003] An upper polarizing plate is attached to the up-
per surface of the opposing substrate and the upper po-
larizing plate is prone to damage because it is made of
resin. As a countermeasure against this, a front window
made of glass is often put over the opposing substrate.
An arrangement is used in which the front window is po-
sitioned apart from the liquid crystal display panel in order
to provide mechanical protection for the liquid crystal dis-
play panel, as shown in Fig. 8.

[0004] In the case of related art as typified in Fig. 8, a
problem of ghost image appearance arises. Fig. 8 is an
explanatory diagram about ghost image appearance,
taking a reflective liquid crystal display panel as an ex-
ample. In Fig. 8, an incoming external light beam L pass-
es through the front window 30 and is reflected by the
liquid crystal display panel. After passing back through
the front window 30 again, it enters a human eye. Al-
though the external light beam L is refracted by the front
window 30, this refraction is here ignored in Fig. 8.
[0005] A part of the light beam reflected at a point P1
on the front surface of the liquid crystal display panel is
reflected back by the undersurface Q1 of the frontwindow
30 and comes at and is reflected again by a point P2 on
the front surface of the liquid crystal display panel. When
the human views the light beam reflected by the point
P2, the phenomenon of ghost image appearance takes
place. Although Fig. 8 explains ghost image appearance
taking the reflective liquid crystal display panel as an ex-
ample, this is also true for a transmissive type. That is,
in the transmissive type, when a light beam transmitted
through the liquid crystal display panel travels atthe same
angle as the light beam reflected at the point P1 on the
front surface of the liquid crystal display panel, it is re-
flected back by the undersurface Q1 of the front window
30 and follows the same path as shown for the reflective
type. This phenomenon of ghost image appearance de-
teriorates image quality.

10

15

20

25

30

35

40

45

50

55

[0006] Another problem thatis encountered by a liquid
crystal display panel is that light is reflected from the edge
faces of the TFT substrate 10 and the opposing substrate
20 and radiated from the display region, which degrades
the contrast of the screen. To take a countermeasure
against this problem, "Japanese Published Unexamined
Patent Application No. 2003-5160" discloses an arrange-
ment in which the edge faces of the TFT substrate 10
and the opposing substrate 20 are shielded from light to
prevent light reflection from the edge faces. In "Japanese
Published Unexamined Patent Application No.
2003-5160", however, there is no disclosure about the
front window and there is no description about light leak-
age in the margins of the screen due to the front window.

SUMMARY OF THE INVENTION

[0007] In order to solve the problem discussed with
respect to Fig. 8, it is advisable to bond the front window
30 and the opposing substrate 20 with a bonding material
having the same degree of refractive index as glass. Fig.
7 is a cross-sectional view representing a liquid crystal
display panel having such a structure. In Fig. 7, a liquid
crystal layer 100 is sandwiched between the TFT sub-
strate 10 and the opposing substrate 20, and the edges
of the liquid crystal layer are sealed by a sealing material
15. A black matrix 22 is formed in the opposing substrate
20. In frame-like portions occupied by the sealing mate-
rial 15, the black matrix 22 is not formed to prevent peel-
off of the sealing material 15. In the portions where no
black matrix is formed, the light of a backlight may leak
into the front surface. A lower polarizing plate 11 is at-
tached tothe TFT substrate 10, while an upper polarizing
plate 21 is attached to the opposing substrate 20. A back-
light200is located under the TFT substrate 10. The back-
light 200 and the liquid crystal display panel are accom-
modated in a bottom frame 120 made of a metal.
[0008] The upper polarizing plate 21 and the front win-
dow 30 are bonded with a bonding material 40 which is
an UV (ultraviolet) curable resin. The front window 30 is
provided with a light shielding print 32 in its margins to
block out light from its periphery. Moreover, in order to
block out light from outside the edges of the front window
30, a light shielding tape 60 shaped for marginal edges
is placed in the periphery of the front window 30. In spite
of this structure, a light beam from the backlight 200 can
reach the margins of the screen, asindicated by an arrow.
More specifically, the front window 30 is provided with
chamfers 31 in its edges. The bonding material 40 abuts
on the chamfered edges 31. Because the refractive index
of the bonding material 40 is nearly equal to that of glass,
incoming light in the chamfered edges 31 reaches the
margins of the front window 30 without being reflected
and refracted. This transmitted light deteriorates contrast
in the margins of the screen.

[0009] Such light that is emitted from the margins of
the screen poses no problem, if a viewing angle 681 which
is shown in Fig. 9 is more or less 60 degrees. Recently,
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however, there is a demand for a product with a viewing
angle 062 that is close to 180 degrees, particularly, like a
digital still camera (DSC). In such a case, incoming light
in the margins of the front window 30, as indicated by the
arrow in Fig. 7, poses a problem. Although the polarizing
plate 21 is present under the chamfered edges 31, it is
difficult to block out leaked light only by the polarizing
plate 21.

[0010] Infact, inthe structure in which the front window
30 and the liquid crystal display panel are bonded with
the bonding material 40, as shown in Fig. 7, a problem
is the incoming light through the chamfered edges of the
front window 30. In the structure in which the front window
30 is attached to the liquid crystal display panel with the
bonding material 40, the present invention is intended to
prevent light from the backlight 200 or external light from
entering the margins of the front window 30 and to pre-
vent contrast deterioration in the margins of the screen
when the viewing angle is wide.

[0011] The prevent invention overcomes the above-
noted problems by using in particular a liquid crystal de-
vice according to the independent claims. There is pro-
vided a liquid crystal display device including aliquid crys-
tal display panel that includes a TFT substrate having a
matrix arrangement of pixel electrodes and TFTs for con-
trolling signals to the pixel electrodes and an opposing
substrate having color filters formed corresponding to the
pixel electrodes, the TFT substrate being formed larger
than the opposing substrate and a terminal section being
formed in a portion where the opposing substrate does
not extend over the TFT substrate. An upper polarizing
plate is bonded to the opposing substrate and a light
shielding material is laid in periphery of the upper polar-
izing plate and along and outside an outer edge of a side
opposite to the terminal section. A front window is formed
over the upper polarizing plate and edges of the upper
polarizing plate are located inward of edges of the front
window. The upper polarizing plate and the front window
are bonded with a boding material made from an ultravi-
olet curable resin. The ultraviolet curable resin lies over
the light shielding material. Chamfers are formed in the
front window and the bonding material does not adhere
to the chamfers.

[0012] Typical means in another aspect of the present
invention reside in that a light shielding tape shaped for
marginal edges is attached along and outside the outer
edges of the front window and above the light shielding
material in addition to the foregoing structure. The outer
edges of the light shielding tape shaped for marginal edg-
es are formed outward of the outer edges of the opposing
substrate.

[0013] According to the present invention, in a liquid
crystal display device having a front window, itis possible
toblock outlight of a backlight that enters the front window
through its chamfers. Hence, itis possible to prevent light
leakage in the margins of the screen when the screen is
viewed obliquely. Thus, a liquid crystal display device
that provides a good contrast, evenifthe screenis viewed
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from an oblique direction, can be achieved.
BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a plan view of a liquid crystal display device
of a first embodiment;

Fig. 2 is a cross-sectional view through line A-A in
Fig. 1;

Fig. 3 is a diagram representing a fabrication flow of
the liquid crystal display device of the first embodi-
ment;

Fig. 4 is a plan view of a liquid crystal display device
of a second embodiment;

Fig. 5 is a cross-sectional view through line B-B in
Fig. 4;

Fig. 6 is a diagram representing a fabrication flow of
the liquid crystal display device of the second em-
bodiment;

Fig. 7 is a cross-sectional view representing an ex-
ample of a conventional liquid crystal display device
having a front window;

Fig. 8 is a cross-sectional view of a liquid crystal dis-
play device having a front window;

Fig. 9 is a schematic diagram for defining viewing
angles; and

Fig. 10 is a cross-sectional view of a liquid crystal
display device of a third embodiment.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0015] Details of the present invention are now dis-
closed in accordance with exemplary embodiments.

[First Embodiment]

[0016] Fig. 1is a plan view representing a first embod-
iment of the present invention and Fig. 2 is a cross-sec-
tional view taken along line A-Ain Fig. 1. In Fig. 1, aliquid
crystal display panel is formed by a TFT substrate 10 and
an opposing substrate 20. A lower polarizing plate 11 is
attached to the TFT substrate 10, while an upper polar-
izing plate 21 is attached to the upper surface of the op-
posing substrate 20. A backlight 200 is located under the
TFT substrate 10. The TFT substrate 10 is formed larger
than the opposing substrate 20. A region where the TFT
substrate 10 only extends is a terminal section 12 in which
an IC driver and other components, which are not shown,
are installed.

[0017] On top of the liquid crystal display panel and
the upper polarizing plate 21, a front window 30 made of
glassis attached. InFig. 1, the outlines of the frontwindow
30, its three sides with the exception of a side congruent
with the terminal section 12 of the liquid crystal display
panel, are smaller than the liquid crystal display panel.
As explained with regard to Fig. 7, the front window 30
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is provided with chamfers 31 through which light from the
backlight enters the front window 30. The backlight 200
emits light from the back surface of the liquid crystal dis-
play panel toward the front surface and its light source
is located near to a first side. The first side is the side
where the IC driver is installed and the terminal section
12 is formed. The light source emits light through a lateral
side of a light guide plate from the first side toward a
second side opposite to the first side. Therefore, this phe-
nomenon is marked particularly at a short side of the front
window 30 opposite to the terminal section 12. This em-
bodiment is arranged to block out light from the backlight
by laying a light shielding material 50 along the short side
opposite to the terminal section 12. The light shielding
material 50 is laid flush with the upper polarizing plate
21. It is impossible to prevent light leakage sufficiently
even by attaching a light shielding tape 60 on top of a
bonding material 40. Light leakage can be prevented,
even if the substrates 10, 20 are made thinner.

[0018] Fig. 2 is a cross-sectional view through line A-
Ain Fig. 1. In Fig. 2, the liquid crystal display panel that
is formed by the TFT substrate 10 and the opposing sub-
strate 20 is the same as explained with regard to Fig. 7
and, therefore, an explanation about the display panel is
omitted. Again, the liquid crystal display panel and the
backlight 200 are accommodated in the bottom frame
120, which is the same as in Fig. 7. In Fig. 2, the upper
polarizing plate 21 is formed smaller than the front win-
dow 30. The upper polarizing plate 21 and the light shield-
ing material 50 abut each other such that they are flush
with each other. The front window 30 is provided with a
light shielding print 32 in its margins. The front window
30 and the upper polarizing plate 21 are bonded with a
UV bonding material 40. Because the UV bonding ma-
terial 40 is fluid before curing, it can extend to cover even
the light shielding material 50.

[0019] InFig.2,itisdistinctive thatthe bonding material
40 does not abut on the chamfers 31 of the front window
30. Because an air layer is formed between the substrate
20 and the front window 30, leaked light that reaches the
chamfers 31 is in part reflected by the boundary faces.
Inconsequence, lightleakage directed toward the display
surface can be reduced. Another feature of the present
invention resides in that the light shielding material 50
layer formed on the upper surface of the opposing sub-
strate 20 in its margin underlies the bonding material 40
layer. Due to this structure, leaked light indicated by the
arrow (in Fig. 7) does not reach the bonding material 40.
In the display device of Fig. 2, the light shielding material
50is laid in contact with the upper surface of the opposing
substrate 20. Leaked light from the backlight 200, as in-
dicated by the arrow (in Fig. 7), can thus be prevented
from being emitted through the upper surface of the op-
posing substrate 20. Hence, the viewer is unable to see
the leaked light and can see an image being displayed
satisfactorily. Leaked light is inhibited from entering the
chamfered edges 31. For this purpose, the structure may
involve tape attachment or print. Because light from the
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backlight, which is not shown, is blocked out by the light
shielding material 50, the light from the backlight is un-
likely to reach the chamfers 31 of the front window 30.
Even if the light from the backlight reaches the surround-
ings of the chamfers 31 of the front window 30 through
any path, this light is unlikely to enter the front window
30, because the boundary faces of the chamfers 31 are
exposed to air, where there is a large difference in re-
fractive index. Hence, no light enters a visual field from
the surface of the front window 30.

[0020] In Fig. 2, the front window 30 is 0.8 mm thick
and inhibits leaked light from entering the chamfers 31.
For this purpose, the structure may involve tape attach-
ment or print. Because light from the backlight, which is
not shown, is blocked out by the light shielding material
50, the light from the backlight is unlikely to reach the
chamfers 31 of the front window 30. Even if the light from
the backlight reaches the surroundings of the chamfers
31 of the front window 30 through any path, this light is
unlikely to enter the front window 30, because the bound-
ary faces of the chamfers 31 are exposed to air, where
there is a large difference in refractive index. Hence, no
light enters a visual field from the surface of the front
window 30.

[0021] In Fig. 2, the front window 30 is 0.8 mm thick
and a chamfer dimension cis about 0.15 mm. As the light
shielding material 50, a light shielding tape with an ad-
hesive material can be used. Alternatively, the light
shielding material 50 can be formed in required locations
by print or the like. In this context, the adhesive material
produces adhesiveness by applying pressure thereto
and the boding material is initially liquid and cures under
heating or UV irradiation, thus producing adhesiveness.
[0022] Fig. 3is a process flow for forming a module as
shown in Fig. 2. In Fig. 3, first, the upper polarizing plate
21 is attached to the opposing substrate 20 of the liquid
crystal display panel. Then, a light shielding tape with an
adhesive material is attached to the upper surface of the
opposing substrate 20 with its one side abutting on the
upper polarizing plate 21. Here, the light shielding tape
with an adhesive material is the light shielding material
50. The light shielding tape and the upper polarizing plate
are not necessarily in contact with each other.

[0023] Subsequently, a UV-curable resin 40, which is
liquid, is applied on top of the upper polarizing plate 21
and the opposing substrate 20. This acrylic resin is char-
acterized in that it is initially a liquid including an acrylic
oligomer. Then, the frontwindow 30 is bonded. After that,
the bonding material 40 is caused to cure under UV irra-
diation. Subsequently, the backlight, which is not shown,
is installed under the liquid crystal display panel.

[0024] An advantage of bonding the liquid crystal dis-
play panel and the front window 30 using the bonding
material 40 resides in that the liquid crystal display panel
and the front window 30 can be positioned while being
modified, because the bonding material 40 is initially lig-
uid. Once they have been positioned accurately, accu-
rate assembly can be performed by causing the bonding
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material to cure under ultraviolet irradiation. Another ad-
vantage lies in that the UV-curable resin used as the
bonding material 40 is less costly than the adhesive ma-
terial.

[0025] Although it is preferable that the bonding mate-
rial 40 dose not adhere to the chamfers 31, as in Fig. 2,
some of the bonding material 40 may adhere to the cham-
fers 31, because the bonding material 40 is initially liquid.
According to the present invention, light leakage can be
prevented because of the presence of the light shielding
material, even if the liquid bonding material adheres to
the chamfers 31.

[0026] Although, in Fig. 1 and Fig. 2, the light shielding
material 50 is laid along the side opposite to the terminal
section, it may be more beneficial if the light shielding
material 50 is also laid along other two sides where the
front window 30 is smaller than the dimensions of the
opposing substrate 20 or the TFT substrate 10. When a
top frame, which is not shown in Fig. 2, is placed outside
the front window 30, it is possible to reduce incoming
external light through a lateral side of the front window
30. Even if external light enters the front window 30
through its lateral side, the light entered through the lat-
eral side is fully reflected within the front window 30 and
goes out through its opposite lateral side. Hence, the light
entered through the lateral side is not emitted through
the front surface of the front window and douse not im-
pede the viewer’s vision in seeing an image being dis-
played. According to this embodiment, it is possible to
prevent light of the backlight from leaking into the front
surface even in a case where the black matrix 22 is not
formed to prevent peel-off of the sealing material in
frame-like portions occupied by the sealing material.

[Second Embodiment]

[0027] Fig. 4 is a plan view of a liquid crystal display
device according to a second embodiment of the present
invention and Fig. 5 is a cross-sectional diagram through
line B-B in Fig. 4. In Fig. 4, a difference from Fig. 1 is that
a (frame-like) light shielding tape 60 shaped for marginal
edges is formed around the front window 30. The inner
edges of the light shielding tape 60 shaped for marginal
edges coincide with the outer edges of the front window
30. Other structural details are the same as those in Fig.
1.

[0028] Fig. 5is a cross-sectional diagram through line
B-B in Fig. 4. Fig. 5 differs from Fig. 2 in that the light
shielding tape 60 shaped for marginal edges is formed
around the front window 30. The inner edges of the light
shielding tape 60 shaped for marginal edges coincide
with the outer edges of the front window 30. The light
shielding tape 60 shaped for marginal edges serves to
block out light from the backlight that is leaked from the
edge portions of the opposing substrate 20 not covered
by the light shielding material 50 or light from the backlight
that enters the opposing substrate 20 from outside. Ac-
cordingly, it is possible to prevent light leakage in the
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periphery of the front window 30.

[0029] As is the case for Fig. 2, the bonding material
40 is not formed in the vicinity of the chamfered edges
31 of the front window 30. Even if light of the backlight
leaks in the vicinity of the chamfers 31 of the front window
30, the light is unlikely to enter the internal part of the
front window 30 through the chamfered edges 31, due
to a difference in refractive index between the chamfered
edges 31 and air. Accordingly, it is possible to prevent
light leakage of this light in the margins of the screen.
[0030] Fig. 6 is a flow representing a fabrication proc-
ess of the liquid crystal display device of Fig. 4 and Fig.
5, which is the second embodiment. Earlier steps up to
UV irradiation are the same as in the flow shown in Fig.
3. Subsequently, the backlight, which is not shown in Fig.
5, is similarly installed. In Fig. 6, the following step is
placing the light shielding tape 60 shaped for marginal
edges around the liquid crystal display panel in a position
that is flush with the edges of the front window 30. The
light shielding tape 60 shaped for marginal edges is a
light blocking PET film and its thickness including an ad-
hesive material is about 80 um.

[0031] In this embodiment, it is possible to shield light
from the backlight traveling through the margins of the
opposing substrate 20 and it is also possible to prevent
light that passes through the outermost portions not cov-
ered by the light shielding material 50 and light transmit-
ted outside the opposing substrate 20. Therefore, it is
possible to prevent light leakage in the margins of the
screen even better than the case of the first embodiment.

[Third Embodiment]

[0032] Fig. 10 is a cross-sectional view representing
another embodiment of the present invention. In Fig. 10,
the liquid crystal display panel and the backlight 200 are
accommodated within a mold 110 and this mold 110 is
accommodated with the bottom frame 120. In Fig. 2, Fig.
5, Fig. 7, etc. the mold 110 is excluded for convenience
sake. In this embodiment, by providing the light shielding
material 50 directly on the upper surface of the opposing
substrate 20 in its margins, light from the backlight 200,
as indicated by an arrow, is prevented from being emitted
through the upper surface of the opposing substrate 20.
[0033] A major difference between this embodiment
and the preceding embodiments is that the light shielding
material 50 is attached below the polarizing plate 21. In
addition, the light shielding material 50 and the polarizing
plate 21 are placed overlapping each other. The light
shielding material 50 may be provided by tape attach-
ment or print in the structure. In order to reduce a level
difference in a portion where the polarizing plate 21 is
attached to the surface, it is preferable to provide a print
form of the light shielding material. Further, the light
shielding tape 60 may be laid to cover the light shielding
material 50 and the bonding material 40. By configuring
the display device in this way, it is possible to prevent
light leakage because of the presence of the light shield-
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ing material, even if a liquid bonding material adheres to
the chamfered edges 31.

[0034] According to one aspect of the invention, there
is provided a liquid crystal display device comprising a
liquid crystal display panel that includes a TFT substrate
having a matrix arrangement of pixel electrodes and
TFTs for controlling signals to the pixel electrodes and
an opposing substrate having color filters formed corre-
sponding to the pixel electrodes, the TFT substrate being
formed larger than the opposing substrate and a terminal
section being formed in a portion where the opposing
substrate does not extend over the TFT substrate,
wherein an upper polarizing plate is bonded to the op-
posing substrate and a light shielding material is laid in
periphery of the upper polarizing plate and along and
outside an outer edge of a side opposite to the terminal
section;

wherein a front window is formed over the upper polar-
izing plate and edges of the upper polarizing plate are
located inward of edges of the front window;

wherein the upper polarizing plate and the front window
are bonded with a boding material made from an ultravi-
olet curable resin;

wherein the ultraviolet curable resin lies over the light
shielding material; and

wherein chamfers are formed in the front window and the
bonding material does not adhere to the chamfers.
[0035] According to a further aspect of the invention,
there is provided a liquid crystal display device compris-
ing a liquid crystal display panel that includes a TFT sub-
strate having a matrix arrangement of pixel electrodes
and TFTs for controlling signals to the pixel electrodes
and an opposing substrate having color filters formed
corresponding to the pixel electrodes, the TFT substrate
being formed larger than the opposing substrate and a
terminal section being formed in a portion where the op-
posing substrate does not extend overthe TFT substrate,
wherein an upper polarizing plate is bonded to the op-
posing substrate and a light shielding material is laid in
periphery of the upper polarizing plate and along and
outside an outer edge of a side opposite to the terminal
section;

wherein a front window is formed over the upper polar-
izing plate and edges of the upper polarizing plate are
located inward of edges of the front window;

wherein the upper polarizing plate and the front window
are bonded with a boding material made from an ultravi-
olet curable resin;

wherein the ultraviolet curable resin is also formed over
the light shielding material;

wherein chamfers are formed in the front window; and
wherein the ultraviolet curable resin formed over the light
shielding material does not contact the chamfers formed
in the front window.

[0036] According to a further aspect of the invention,
there is provided a liquid crystal display device compris-
ing a liquid crystal display panel that includes a TFT sub-
strate having a matrix arrangement of pixel electrodes
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and TFTs for controlling signals to the pixel electrodes
and an opposing substrate having color filters formed
corresponding to the pixel electrodes; and a backlight
placed in back of the liquid crystal panel,

wherein an upper polarizing plate and a light shielding
material are placed on the opposing substrate and the
light shielding material is laid in periphery of the upper
polarizing plate;

wherein a front window is placed over the upper polariz-
ing plate, and the upper polarizing plate and the front
window are bonded with an ultraviolet curable resin; and
wherein the light shielding material is laid between the
ultraviolet curable resin and the opposing substrate.
[0037] The above embodiments of the invention as
well as the appended claims and figures show multiple
characterizing features of the invention in specific com-
binations. The skilled person will easily be able to con-
sider further combinations or sub-combinations of these
features in order to adapt the invention as defined in the
claims to his specific needs.

Claims

1. A liquid crystal display device comprising a liquid
crystal display panel that includes a TFT substrate
(10) having a matrix arrangement of pixel electrodes
and TFTs for controlling signals to the pixel elec-
trodes and an opposing substrate (20) having color
filters formed corresponding to the pixel electrodes;
wherein an upper polarizing plate (21) and a light
shielding material (50) are placed on the opposing
substrate (20) and the light shielding material (50) is
laid in periphery of the upper polarizing plate (21);
wherein a front window (30) is placed over the upper
polarizing plate (21), and the upper polarizing plate
(21) and the front window (30) are bonded with an
ultraviolet curable resin (40); and
wherein the light shielding material (50) is laid be-
tween the ultraviolet curable resin (40) and the op-
posing substrate (20).

2. Aliquid crystal display device according to claim 1,
wherein the upper polarizing plate is (21) bonded to
the opposing substrate (20) and the light shielding
material (50) is laid in periphery of the upper polar-
izing plate (21) and along and outside an outer edge
of a side opposite to the terminal section (12);
wherein the front window (30) is formed over the up-
per polarizing plate (21) and edges of the upper po-
larizing plate (21) are located inward of edges of the
front window (30);
and
wherein chamfers (31) are formed in the front win-
dow (30) and the bonding material (40) does not ad-
here to the chamfers (31).

3. The liquid crystal display device according to claim
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1 or 2, wherein the ultraviolet curable resin (40) is
initially a liquid including an acrylic oligomer.

The liquid crystal display device according to one of
the preceding claims, wherein the light shielding ma-
terial (50) is formed by a light shielding tape with an
adhesive material.

The liquid crystal display device according to one of
the preceding claims, wherein the upper polarizing
plate (21) and the light shielding tape (50) abut each
other.

A liquid crystal display device according to claim 2,
wherein the ultraviolet curable resin (40) formed over
the light shielding material (50) does not contact the
chamfers (31) formed in the front window.

The liquid crystal display device according to any
one of claims 1 to 6,

wherein a light shielding tape (60) shaped for mar-
ginal edges is formed along and outside the outer
edges of the front window (30) and above the light
shielding material (50); and

wherein the outer edges of the light shielding tape
(60) shaped for marginal edges are located outward
of the edges of the opposing substrate (20).

The liquid crystal display device according to claim
7, wherein a frame-like light shielding tape (60) is
placed in the marginal edges of the opposing sub-
strate (20) and on top of the ultraviolet curable resin
(40).

The liquid crystal display device according to one of
the preceding claims, further comprising a backlight
(200) placed in the back of the liquid crystal panel.
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4
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FIG. 6
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