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LIQUID CRYSTAL DISPLAY DEVICE, AND
MANUFACTURING METHOD FOR THE
LIQUID CRYSTAL DISPLAY DEVICE

BACKGROUND OF THE INVENTION

[0001] 1.Field of the Invention

[0002] The present invention relates to a liquid crystal dis-
play device with a structure in which a liquid crystal panel is
sandwiched between a translucent front substrate and a back-
light unit, a manufacturing method for the liquid crystal dis-
play device, and an electronic apparatus using the liquid
crystal display device.

[0003] 2. Description of the Related Art

[0004] A liquid crystal display device is widely used for a
display unit of an electronic apparatus such as a laptop per-
sonal computer, a cellular phone, a PDA, and an electronic
dictionary. The liquid crystal display device includes a non-
emissive liquid crystal panel, a backlight provided on a back
surface side of the liquid crystal panel for illuminating the
same, a front glass provided on a display surface side of the
liquid crystal panel, and the like. A method of bonding the
liquid crystal panel and the front substrate on the display
surface side thereof to each other by using an adhesive is
disclosed, for example, in WO 2007/063751 and JP H09-
274536 A.

[0005] For the purpose of allowing a user to view the liquid
crystal display device, an opening portion for exposing the
liquid crystal display device therefrom is provided on a cabi-
net of the electronic apparatus. In the case of placing the
liquid crystal display device on the electronic apparatus, it is
necessary to assemble a display surface of the liquid crystal
display device to the opening portion of the cabinet while
performing highly accurate positional alignment for both
thereof. This is because an exterior appearance of the display
unit is deteriorated when an interval between a parting line of
the display unit of the liquid crystal display device and an end
portion of the opening portion of the cabinet is widened or
narrowed. In the cellular phone taken as an example, a maxi-
mum allowable tolerance of an attachment position of the
liquid crystal display device onto the cabinet is approximately
+0.4 mm.

[0006] FIGS. 13A to 13F illustrate a conventional method
of assembling the liquid crystal display device including the
backlight and the liquid crystal panel to cabinet of such a
portable apparatus. FIG. 13A is a cross-sectional view sche-
matically illustrating a state of preparing a front glass 54 and
a liquid crystal panel 53 and attaching both thereof to each
other while performing positional alignment therefor. A step
difference portion 55 is provided on a display viewed-side
surface of the front glass 54, and this step difference portion
55 is formed so as to fit into an opening of an upper cabinet of
the portable apparatus. The liquid crystal panel 53 includes a
liquid crystal cell 50, an upper polarization plate 51 attached
onto a display viewed-side surface thereof, and a lower polar-
ization plate 52 attached onto a back surface thereof, which is
opposite to the upper polarization plate 51. The liquid crystal
cell 50 has a configuration in which a liquid crystal layer is
provided between two glass substrates bonded to each other
while interposing a seal member (not shown) therebetween.
On an inner surface of one of the two glass substrates, TFTs,
pixel electrodes individually connected to the respective
TFTs, and the like are formed. On an inner surface ofthe other
substrate, color filters are formed so as to correspond to the
respective pixel electrodes.
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[0007] FIG. 13B is a schematic cross-sectional view illus-
trating a state where the front glass 54 and the liquid crystal
panel 53 are bonded to each other by an optical adhesive 56.
Before or after the positional alignment step, the adhesive is
applied on the liquid crystal panel 53 or the front glass 54, and
the front glass 54 and the liquid crystal panel 53 are position-
ally aligned with each other and bond to each other. A trans-
parent adhesive of a thermosetting type, a UV-curing or a
visible light-curing is used as the optical adhesive 56. The
optical adhesive 56 is filled between the liquid crystal panel
53 and the front glass 54, and accordingly, impact resistance
and stress resistance of the liquid crystal panel 53 are
enhanced.

[0008] FIG. 13C is a schematic cross-sectional view illus-
trating a state of positionally aligning a plastic frame 58 and
the liquid crystal panel 53 with each other. The plastic frame
58 includes an LED 61 as a light source, a light guide plate 59
that guides light emitted from the LED 61, a reflection plate
60 provided on a back surface of the light guide plate 59, and
an optical film 57 placed on a front surface of the light gnide
plate 59. Grooves are formed on the front surface of the light
guide plate 59, and the liquid crystal panel 53 is irradiated
with the light reflected on the grooves. The optical film 57 is
provided for efficiently irradiating the liquid crystal panel 53
with the light emitted from the front surface of the light guide
plate 59, and for example, the optical film 57 includes a light
diffusion plate and a lens film.

[0009] Inthe plastic frame 58, there are provided: a housing
portion that houses the reflection plate 60 and the light guide
plate 59 on which the optical film 57 is placed; and a step
difference 66 for housing the liquid crystal panel 53 in the
housing portion. The step difference 66 is formed so that a
bottom surface thereof can be flush with a surface of the
optical film 57. A light-shielding double-sided adhesive tape
62 is placed on the bottom surface of the step difference 66.
[0010] FIG. 13D is a schematic cross-sectional view illus-
trating a state where the liquid crystal panel 53 and the plastic
frame 58 are bonded to each other by the light-shielding
double-sided adhesive tape 62. F1G. 13E is a schematic cross-
sectional view illustrating a state where the plastic frame 58 is
placed on a lower cabinet 64 of the portable apparatus. The
lower cabinet 64 and the plastic frame 58 are fixed to each
other through an intermediation of a fixing portion 63. For
example, pins provided on the lower cabinet 64 are fitted to
holes provided in the plastic frame 58.

[0011] FIG. 13F is a schematic cross-sectional view illus-
trating a state where the upper cabinet 65 of the portable
apparatus is placed on the step difference portion 55 on the
surface of the front glass 54. At this time, gaps dd1 and dd2 are
formed between an end portion of the upper cabinet 65 and
the step difference portion 55. In the electronic apparatus
such as the cellular phone, it is necessary to set those gaps, for
example, at 0.4 mm or less.

[0012] Insuchamanufacturing method as described above,
the sum of the gaps dd1 and 3d2 is equal to the sum of a
positional alignment tolerance a between the front glass 54
and the liquid crystal panel 53 in the step of FIG. 13A, a
positional alignment tolerance b between the plastic frame 58
and the liquid crystal panel 53 in the step of FIG. 13C, and a
positional alignment tolerance ¢ between the lower cabinet 64
and the plastic frame 58 in the step of FIG. 13E. Therefore, it
has become difficult to suppress a gap between the front glass
54 and the upper cabinet 65, for example, within +0.4 mm,
and the exterior appearance of the display unit has been
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deteriorated. Actually, only by adding the tolerance a and the
tolerance b together, the sum thereof has exceeded +0.4 mm.
[0013] Further, though it is probable that the above-men-
tioned problem may be avoided when the front glass 54 onto
which the liquid crystal panel is bonded is bonded onto the
upper cabinet 65, the front glass 54 and the liquid crystal
panel 53 are broken in this case since strength of the upper
cabinet 65 is low. Such breakage is caused by the fact that a
stress applied to the upper cabinet 65 is directly applied to the
front glass 54 and the liquid crystal panel 53. In particular, as
illustrated in FIGS. 13A to 13F, in the case of providing the
collar-like step difference portion 55 on a peripheral portion
of the front glass 54, the step difference portion 55, which is
thin, is prone to break. Further, there has been a problem that
the liquid crystal display device cannot be thinned in the case
of thickening the front glass 54 for the purpose of ensuring
strength of the whole device.

[0014] Further, in the case of enlarging the front glass 54
more than an outer shape of the liquid crystal panel 53 and
fixing the front glass 54 and the lower cabinet 64 to each other
by an adhesive, there has been a problem that it becomes
difficult to reassemble the liquid crystal panel 53, resulting in
that maintenance and the like cannot be performed therefor.

SUMMARY OF THE INVENTION

[0015] Under the above-mentioned circumstances, the
present invention provides a manufacturing method for a
liquid crystal display device including: a placement step of
placing the liquid crystal panel between the front substrate
and the backlight unit; a first alignment step of positionally
aligning the front substrate and the backlight unit with each
other; and a bonding step of bonding the front substrate, the
backlight unit and the liquid crystal panel to one another by a
first adhesive.

[0016] In this case, the placement step includes: an adhe-
sive placement step of placing a translucent adhesive between
a display surface side of the liquid crystal panel and the front
substrate; a second positional alignment step of positionally
aligning the front substrate and the liquid crystal panel with
each other such that the front substrate can protrude outward
from one of an entire and a part of an outer peripheral end
portion of the liquid crystal panel when viewed from above;
and an adhesive curing step of curing the filled translucent
adhesive.

[0017] Alternatively, the placement step includes: an adhe-
sive bonding step of applying a second adhesive onto one of
a back surface of the liquid crystal panel, the back surface
being opposite to a display surface side of the liquid crystal
panel, and a surface of the backlight unit on a liquid crystal
panel side thereof such that the second adhesive can go along
one of an entire and a part of an outer periphery of the liquid
crystal panel; a third positional alighment step of positionally
aligning the backlight unit and the liquid crystal panel with
each other such that the backlight unit can protrude outward
from one of an entire and a part of an outer peripheral end
portion of the liquid crystal panel when viewed from above;
and a liquid crystal panel bonding step of mounting the liquid
crystal panel on the backlight unit so as to bond the liquid
crystal panel to the backlight unit by the second adhesive.
[0018] Further, in the liquid crystal display device of the
present invention, a liquid crystal panel is sandwiched and
fixed between a front substrate and a backlight unit, in which:
the front substrate includes a protruding portion protruding
outward from an outer periphery of the liquid crystal panel
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when viewed from above; the backlight unit includes an
extended portion extended outward from the protruding por-
tion of the front substrate when viewed from the above, the
extended portion comprising a protruding portion for allow-
ing the protruding portion to abut thereonto and positioning
the front substrate with respect to the backlight unit; and an
adhesive is filled between the protruding portion of the front
substrate and the extended portion of the backlight unit, the
front substrate, the liquid crystal panel, and the backlight unit
being bonded and fixed integrally with one another by the
adhesive. Further, a translucent adhesive is filled between the
front substrate and the liquid crystal panel.

[0019] Alternatively, the liquid crystal panel and the back-
light unit are bonded to each other by an adhesive seal having
a predetermined width so that the adhesive seal can go along
one of a part and an entire of an outer periphery of the liquid
crystal panel.

[0020] The liquid crystal display device as described above
is housed in a cabinet, whereby an electronic apparatus can be
constituted. In this case, the cabinet includes a lower cabinet
and an upper cabinet, the liquid crystal display device is
sandwiched between the lower cabinet and the upper cabinet,
the upper cabinet includes a window portion in a region
corresponding to a display surface of the liquid crystal display
device, and an elastic body is filled between the vicinity of the
window portion of the upper cabinet and the extended portion
of the backlight unit.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] In the accompanying drawings:

[0022] FIGS. 1A to 1F are process views illustrating an
example of a manufacturing method for a liquid crystal dis-
play device according to the present invention;

[0023] FIGS. 2A to 2F are process views illustrating
another example of the manufacturing method for the liquid
crystal display device according to the present invention;
[0024] FIG. 3 is a schematic cross-sectional view illustrat-
ing a liquid crystal display device according to the present
invention;

[0025] FIGS. 4A to 4F are process views illustrating a
manufacturing method for a liquid crystal display device
according to Embodiment 1 of the present invention;

[0026] FIGS. 5A and 5B are process views illustrating the
manufacturing method for the liquid crystal display device
according to Embodiment 1 of the present invention;

[0027] FIG. 6 is a schematic plan view of the liquid crystal
display device according to Embodiment 1 of the present
invention;

[0028] FIGS. 7A to 7C are process views illustrating a
manufacturing method for a liquid crystal display device
according to Embodiment 2 of the present invention;

[0029] FIG. 8 is a schematic plan view of the liquid crystal
display device according to Embodiment 2 of the present
invention,

[0030] FIG. 9 is a schematic plan view of a liquid crystal
display device according to Embodiment 3 of the present
invention;

[0031] FIG. 10 is a schematic cross-sectional view of a
liquid crystal display device according to Embodiment 4 of
the present invention;

[0032] FIG. 11 is a schematic cross-sectional view of a
liquid crystal display device according to Embodiment 5 of
the present invention,
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[0033] FIGS. 12A to 12C are process views illustrating a
manufacturing method for an electronic apparatus according
to Embodiment 6 of the present invention; and

[0034] FIGS. 13A to 13F are process views illustrating a
manufacturing method for a liquid crystal display device
conventionally known in public.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0035] A manufacturing method for a liquid crystal display
device of the present invention includes: a placement step of
placing a liquid crystal panel between a translucent front
substrate and a backlight unit; a first alignment step of per-
forming positional alignment between the front substrate and
the backlight unit, and a bonding step of filling a first adhesive
between the front substrate and the backlight unit and bond-
ing the front substrate, the backlight unit, and the liquid
crystal panel integrally to one another by the first adhesive.
Here, in the placement step, the liquid crystal panel may be
positionally aligned with the front substrate, and the liquid
crystal panel and the front substrate may bond to each other,
or alternatively, the liquid crystal panel may be positionally
aligned with the backlight unit, and the liquid crystal panel
and the backlight unit may be bonded to each other. Further,
in the first alignment step, positional alignment for an outer
shape of the front substrate or the backlight unit may be
performed with reference to the backlight unit or the front
substrate, or alternatively, a protruding portion may be
formed on an outer peripheral end portion of the backlight
unit, and the front substrate may be positionally aligned with
the backlight unit by allowing an end portion of the front
substrate to abut on this protruding portion.

[0036] Theliquid crystal display device is manufactured as
described above, whereby the front substrate is positionally
aligned with reference to the backlight unit. Hence, when the
backlight unit is placed on a cabinet of a portable apparatus,
a positional tolerance in the case of fixing the liquid crystal
panel is not contained in a positional tolerance of the front
substrate with respect to the cabinet. As a result, the front
substrate can be placed on the cabinet with high accuracy.
[0037] Further, the adhesive filled between the front sub-
strate and the end portion of the backlight unit functions as a
reinforcing member. Specifically, a stress applied from the
front substrate side is transmitted to the backlight unit side
through the adhesive. Similarly, a stress applied from the
backlight unit side is transmitted to the front substrate side
through the adhesive. As described above, the stress or
impact, which 1s applied from any one of the front substrate
side and the backlight unit side, is transmitted to the other
member thereof. Accordingly, strength of the entire liquid
crystal display deviceis enhanced in this case more than in the
case of receiving the stress on only the front substrate or only
onthe backlight unit. The strength ofthe liquid crystal display
device is enhanced, and hence the manufacturing method for
the liquid crystal display device according to the present
invention has an advantage in that the liquid crystal panel, the
front substrate, and the backlight unit can be thinned more.
[0038] The above-mentioned method is specifically
described with reference to FIGS. 1A to 2F. FIGS. 1A to 1F
illustrate an example of the manufacturing method for the
liquid crystal display device according to the present inven-
tion, and are explanatory views of a manufacturing method. in
which a liquid crystal panel 3 and a front substrate 1 are first
bonded to each other, and the liquid crystal panel 3 is there-
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after fixed to a backlight unit 4. FIGS. 2A to 2F illustrate
another example of the manufacturing method for the liquid
crystal display device according to the present invention, and
are explanatory views of a manufacturing method, in which
the liquid crystal panel 3 and the backlight unit 4 are first
bonded to each other, and the front substrate 1 and the liquid
crystal panel 3 are thereafter bonded to each other.

[0039] Description is made of the former method with ref-
erence to FIGS. 1A to 1F. A placement step A includes an
adhesive placement step al, a second positional alignment
step a2, and an adhesive curing step a3. First, in the adhesive
placement step al illustrated in FIG. 1A, a translucent adhe-
sive 2 is placed between the liquid crystal panel 3 and the front
substrate 1. A UV-curing or visible light-curing adhesive or
room temperature-curing or thermosetting adhesive can be
used as the translucent adhesive.

[0040] In the second positional alignment step a2 illus-
trated in FI1G. 1B, the front substrate 1 is positionally aligned
with the liquid crystal panel 3 so as to protrude outward from
the entire or a part of an outer peripheral end portion of the
liquid crystal panel 3. The front substrate 1 has at least a size
sufficient to cover a display surface of the liquid crystal panel
3. A collar-like step difference portion for receiving an end
portion of an upper cabinet may be formed on a front surface
of the front substrate 1. Further, on a back surface of the front
substrate 1, a display parting frame print or tape may be
placed. The liquid crystal panel 3 or the front substrate 1 is
fixed to a surface plate or the like, and the outer peripheral
edge portion of the front substrate 1 or the liquid crystal panel
3 is positioned. A tolerance between the front substrate 1 and
the liquid crystal panel 3 at this time is defined as d12.
[0041] Inthe adhesive curing step a3 illustrated in FIG. 1C,
the front substrate 1 is dropped down, the translucent adhe-
sive 2 is sandwiched by the front substrate 1 and the liquid
crystal panel 3, and the translucent adhesive 2 is cured.
[0042] Note that, in the placement step A, a translucent
liquid adhesive and a translucent adhesive sheet can be used
as the translucent adhesive 2. In the case of using the liquid
adhesive, a procedure may be adopted, in which the liquid
adhesive is coated on the surface of any one of the front
substrate 1 and the liquid crystal panel 3 in the adhesive
placement step al, the front substrate 1 and the liquid crystal
panel 3 are next stacked on each other and the liquid adhesive
is filled between both thereof, and the front substrate 1 and the
liquid crystal panel 3 are thereafter aligned with each other by
the second positional alignment step a2. Further, inthe case of
using the translucent liquid adhesive, a procedure may be
adopted, in which the front substrate 1 and the liquid crystal
panel 3 are first aligned with each other by the second posi-
tional alignment step a2, the liquid adhesive is next applied
between the front substrate 1 and the liquid crystal panel 3
from the end portions thereof by the adhesive placement step
al by using the capillary phenomenon, and the liquid adhe-
sive is thereafter cured by the adhesive curing step a3.
[0043] InFIGS.1Ato1F, afirst alignment step Billustrated
in FIGS. 1D and 1FE includes a positional alignment step bl
and amounting step b2. In the positional alignment step b1,
the backlight unit 4 and the front substrate 1 are positionally
aligned with each other. In a state where the backlight unit 4
is fixed, the end portion of the front substrate 1 is positionally
aligned therewith by using a jig, A tolerance between the front
substrate 1 and the backlight unit 4 at this time is defined as
dt1. Alternatively, a procedure may be adopted, in which a
protruding portion for the positional alignment is formed on
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an outer peripheral portion of the backlight unit 4, and the
front substrate 1 is positionally aligned with the backlight unit
4 by allowing the end portion of the front substrate 1 to abut
on the protruding portion. Next, in the mounting step b2
illustrated in FIG. 1E, the front substrate 1 is mounted on the
backlight unit 4. In the case of such mounting, the liquid
crystal panel 3 and the backlight unit 4 may be fixed to each
other by the adhesive or the adhesive sheet.

[0044] As illustrated in FIG. 1F, in a bonding step C, a first
adhesive 5 is filled between the front substrate 1 and the
backlight unit 4. By the first adhesive 5, the end portion of the
front substrate 1, the end portion of the liquid crystal panel 3,
and the end portion of the backlight unit 4 are bonded and
fixed integrally with one another. A black or colored adhesive
can be used as the first adhesive 5 for the purpose of shielding
light leaked from the backlight unit 4. The first adhesive 5
may be filled so as to surround the entire periphery of the
liquid crystal panel 3. Alternatively, in the case where the
liquid crystal panel 3 has a rectangular shape, the first adhe-
sive 5 may be filled into one side of such a rectangle or into
wo sides thereof opposite to each other.

[0045] As described above, the entire surface of the liquid
crystal panel 3 is bonded onto the front substrate 1 by the
translucent adhesive 2, whereby, even in the case where a
thickness of the liquid crystal panel 3 is thin, such impact
resistance that is less likely to cause breakage thereof against
an external stress can be enhanced.

[0046] Next, description is made of the manufacturing
method for the present invention with reference to FIGS. 2A
to 2F. Asillustrated, a placement step A includes an adhesive
application step ad, a third positional alignment step a5, and
a liquid crystal panel bonding step a6. First, in the adhesive
application step a4 illustrated in FIG. 2A, a second adhesive
6 is applied onto the entire or a part of an outer periphery of a
back surface of the liquid crystal panel 3. A double-sided
adhesive tape or a pressure-sensitive tape can be used as the
second adhesive 6. Next, in the third positional alignment step
a5 illustrated in FIG. 2B, the end portion of the liquid crystal
panel 3 is positioned with respect to the backlight unit 4. A
tolerance between the liquid crystal panel 3 and the backlight
unit 4 at this time is defined as 9,;. With regard to such
positioning, the backlight unit 4 may be fixed to the surface
plate or the like, and the end portion of the liquid crystal panel
3 may be positioned by using the jig or the like. Alternatively,
the liquid crystal panel 3 may be positioned so as to align a
positional alignment mark of the backlight unit 4 and a posi-
tional alignment mark of the liquid crystal panel 3 with each
other. In the liquid crystal panel bonding step a6 illustrated in
FIG. 2C, the liquid crystal panel 3 is mounted on the backlight
unit 4, and the liquid crystal panel 3 is fixed to the backlight
unit 4 by the second adhesive 6. Note that, though the third
positional alignment step a5 is performed after the second
adhesive 6 is applied onto the back surface of the liquid
crystal panel 3 in the adhesive application step a4, in place of
this, the second adhesive 6 may be applied onto the surface of
the backlight unit 4 in the adhesive application step a4, and
the third positional alignment step a5 may be performed.
[0047] In FIGS. 2D and 2F, a first alignment step B
includes a positional alignment step bl and a mounting step
b2. In the positional alignment step bl illustrated in FIG. 2D,
the backlight unit 4 and the front substrate 1 are positionally
aligned with each other. In a state where the backlight unit 4
is fixed, the end portion of the front substrate 1 is positionally
aligned therewith by using the jig. A tolerance between the
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front substrate 1 and the backlight unit 4 at this time is defined
as J,,. Alternatively, a procedure may be adopted, in which
the protruding portion for the positional alignment is formed
on the outer peripheral portion of the backlight unit 4, and the
front substrate 1 is positionally aligned with the backlight unit
4 by allowing the end portion of the front substrate 1 to abut
on the protruding portion. Next, in the mounting step b2
illustrated in FIG. 2E, the front substrate 1 is mounted on the
backlight unit 4. In the case of such mounting, the liquid
crystal panel 3 and the backlight unit 4 may be fixed to each
other by the adhesive or the adhesive sheet.

[0048] In abonding step C illustrated in FIG. 2F, the first
adhesive 5 is filled between the front substrate 1 and the
backlight unit 4. By the first adhesive 5, the end portion of the
front substrate 1, the end portion of the liquid crystal panel 3,
and the end portion of the backlight unit 4 are bonded and
fixed integrally with one another. The black or colored adhe-
sive can be used as the first adhesive 5 for the purpose of
shielding the light leaked from the backlight unit 4. The first
adhesive 5 may befilled so as to surround the entire periphery
of the liquid crystal panel 3. Alternatively, in the case where
the liquid crystal panel 3 has a rectangular shape, the first
adhesive 5 may be filled into one side of such a rectangle or
into two sides thereof opposite to each other.

[0049] As described above, according to the manufacturing
methods illustrated in FIGS. 1A to 1F and FIGS. 2A to 2F, the
tolerance d,, of the position of the liquid crystal panel 3 with
respect to the front substrate 1 is not contained in the tolerance
d,, of the position of the front substrate 1 with respect to the
backlight unit 4. Therefore, the front substrate 1 can be posi-
tioned with respect to the cabinet of the electronic apparatus
with high accuracy. Further, the first adhesive 5 is filled to the
outer peripheral portions between the front substrate 1 and the
backlight unit 4. Therefore, the stress applied to the front
substrate 1 or the backlight unit 4 can be received on the
backlight unit 4 side or the front substrate 1 side, which are
opposite thereto, respectively, and the impact resistance can
be enhanced.

[0050] FIG. 3 is a schematic cross-sectional view illustrat-
ing a liquid crystal display device according to the present
invention. The same portions or portions having the same
functions are denoted by the same reference symbols. As
illustrated, a liquid crystal panel 3 is sandwiched between a
front substrate 1 and a backlight unit 4. The front substrate 1
includes a protruding portion 34 that protrudes outward from
an outer periphery of the liquid crystal panel 3 when viewed
from the above. The backlight unit 4 includes an extended
portion 7 extended outward from the protruding portion 34 of
the front substrate 1 when viewed from the above. This
extended portion 7 includes a protruding portion 8 for posi-
tioning the front substrate 1 with respect to the backlight unit
4 by abutting on an end portion of the protruding portion 34 of
the front substrate 1. The end portion of the protruding portion
34 abuts on the protruding portion 8 of the backlight unit 4,
whereby a relative position of the front substrate 1 to the
backlight unit 4 is determined. Hence, the front substrate 1
can be positioned so as not to contain a positional tolerance of
the liquid crystal panel 3. A first adhesive 5 is filled between
the protruding portion 34 of the front substrate 1 and the
extended portion 7 of the backlight unit 4, and the front
substrate 1, the outer peripheral end portion of the liquid
crystal panel 3, and the backlight unit 4 are bonded and fixed
integrally with one another.
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[0051] Asillustrated in FIGS. 1A to 3, the adhesive is filled
between the peripheral portions of the front substrate 1 and
the backlight unit 4 while including the end portion of the
liquid crystal panel 3, and the adhesive is cured, whereby the
liquid crystal display device is strengthened against a com-
pression stress and a tensile stress, which are applied between
the front substrate 1 and the backlight unit 4. In the case where
an upper substrate side of the liquid crystal panel 3 is bonded
onto the front substrate 1, and a lower substrate side of the
liquid crystal panel 3 is bonded onto the backlight unit 4,
when the tensile stress is applied between the front substrate
1 and the backlight unit 4, upper and lower substrates of the
liquid crystal panel 3 become prone to be peeled off from a
seal portion that attaches the upper and lower substrates to
each other. Such peeling of the upper and lower substrates can
be prevented by the adhesive filled between the peripheral
portions.

[0052] Note that, in the above-mentioned configuration, a
glass substrate or a substrate made of a plastic material such
as an acrylic resin (PMMA: methyl methacrylate resin) and a
polycarbonate resin can be used as the front substrate 1.
Further, a touch panel can be used as the front substrate 1. A
collar-like step difference portion for fitting a window end
portion of the cabinet onto a peripheral portion of the front
surface of the front substrate can be formed. A display parting
black tape for the liquid crystal panel 3 can be attached onto
a peripheral portion of the back surface of the front substrate.
Inthe case of installing the liquid crystal display device to the
electronic apparatus, the step difference portion and a parting
portion are positionally aligned with the end portion of the
cabinet highly accurately.

[0053] An active matrix liquid crystal panel and a passive-
matrix liquid crystal panel can be used as the liquid crystal
panel 3. The active matrix liquid crystal panel has a structure,
in which liquid crystal is sealed between two glass substrates,
and polarization plates are attached onto outer surfaces. In the
active matrix liquid crystal panel, a TFT matrix array is
formed on an inner surface of one of the two glass substrates,
and color filters are formed on an inner surface of the other
substrate. In the passive-matrix liquid crystal panel, stripe-
like transparent electrodes are formed on inner surfaces of
two glass substrates. Thin plates with a thickness 0f 0.15 mm
to 0.3 mm can be used as the two glass substrates. The upper
polarization plate is attached onto the front surface of the
liquid crystal panel 3, and the lower polarization plate is
attached onto the back surface thereof.

[0054] A sidelight-type backlight can be used as the back-
light unit 4. The sidelight-type backlight includes: a light
guide plate having light-scattering irregularity portion pro-
vided on a surface thereof; an LED for introducing light from
an end portion of the light guide plate into the light guide
plate; a diffusion plate or a prism sheet, which is formed on a
surface of the light guide plate, and serves for controlling a
direction of the light irradiated from the light guide plate; and
a plastic frame that integrally incorporates those therein. Fur-
ther, a direct-type backlight can be used, in which a cold
cathode fluorescent tube, and the diffusion plate or the prism
sheet, which serves for scattering light of the cold cathode
fluorescent tube, are incorporated in the plastic frame. The
sidelight-type backlight can be formed to have a thickness as
thin as 0.3 mm to 0.5 mm.
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[0055] Description is made below in detail of embodiments
according to the present invention with reference to FIGS. 4A
to 12C.

EMBODIMENT 1

[0056] FIGS. 4A to 4F illustrate a flow of a manufacturing
method for a liquid crystal display device. FIG. 4A is a
cross-sectional view schematically illustrating a state where a
front substrate 1 is inverted and a translucent adhesive 2 is
coated on a back surface thereof. A glass plate with a thick-
ness of approximately 1.0 mm is used as the front substrate 1.
On a peripheral portion of a display viewed-side surface of
the front substrate 1, a step difference portion 26 for fitting an
end portion of an upper cabinet 22 thereonto is formed. Onto
a peripheral portion of the back surface of the front substrate
1, a display parting portion (not shown) is printed, or a display
parting sheet (not shown) is attached. The front substrate 1 is
inverted upside down, and the translucent adhesive 2 made of
a UV-curing adhesive is coated on the back surface of the
front substrate 1 (adhesive placement step al of the placement
step A).

[0057] FIG. 4B is a cross-sectional view schematically
illustrating a state of inverting the front substrate 1 upside
down and performing positional alignment for bonding a
liquid crystal panel 3 thereonto. The liquid crystal panel 3
includes: a liquid crystal element, in which an upper substrate
11 made of glass with a thickness of approximately 0.25 mm
and a lower substrate 13 made of glass with a thickness of
approximately 0.25 mm are bonded to each other while inter-
posing a seal member (not shown) therebetween, and liquid
crystal is sealed into an inner space formed of the upper and
lower substrates 11 and 13 and the seal member; an upper
light absorption-type polarization plate 10 attached onto an
outer surface of the upper substrate 11; a lower light absorp-
tion-type polarization plate 14 attached onto an outer surface
of the lower substrate 13; a light reflection-type polarization
plate 15 attached onto a lower surface of the lower light
absorption-type polarization plate 14; and a driver 1C 12
packaged on an inner surface-side end portion of the lower
substrate 13.

[0058] The front substrate 1 is inverted upside down, and
the translucent adhesive 2 coated on the previous front surface
thereof is made like a dripping liquid by gravity. The front
substrate 1 constitutes a protruding portion 34 which pro-
trudes in plan view and has a size larger than that of the liquid
crystal panel 3 on three sides thereof other than a side along
which the driver IC 12 is placed. Then, the liquid crystal panel
3 and the front substrate 1 are positionally aligned with each
other. A tolerance between the liquid crystal panel 3 and the
front substrate 1 at this time is defined as 3,, (second posi-
tional alignment step a2 of the placement step A).

[0059] FIG. 4C is a schematic cross-sectional view of a
state where the front substrate 1 and the liquid crystal panel 3
are bonded to each other by the translucent adhesive 2. From
the state of FIG. 4B, the front substrate 1 is lowered at a speed
at which a ripple does not occur on a surface of the dripping
liquid-like translucent adhesive 2, and is brought into point
contact with a surface of the liquid crystal panel 3. Then, the
front substrate 1 is further lowered, whereby the translucent
adhesive 2 is entirely filled between the liquid crystal panel 3
and the front substrate 1. Thereafter, an ultraviolet ray is
irradiated onto the translucent adhesive 2, whereby the trans-
lucent adhesive 2 is cured (adhesive curing step a3 of the
placement step A).
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[0060] FIG. 4D is a schematic cross-sectional view of a
state where the second adhesive 6 is placed on an outer
periphery of a lower portion of the liquid crystal panel 3. A
light-shielding double-sided adhesive tape with a thickness of
approximately 0.02 mm to 0.1 mm is used as the second
adhesive 6. A front surface of the second adhesive 6 is colored
black, and a back surface thereof is colored white for the
purpose of reflecting light irradiated from an LED 19. The
second adhesive 6 is attached onto the liquid crystal panel 3 so
as to surround a display region of the liquid crystal panel 3 in
a square shape. Alternatively, the second adhesive 6 can be
attached while leaving one side of the liquid crystal panel 3
open in a U-shape.

[0061] FIG. 4E is a schematic cross-sectional view of a
state of positionally aligning a backlight unit 4 and the front
substrate 1 with each other. The backlight unit 4 includes: the
LED 19; a light guide plate 20 for guiding light from the LED
19 and irradiating the light upward; a reflection plate 21 for
reflecting upward light leaked from the light guide plate 20
downward; a diffusion film 17 and a lens film 16, which are
attached onto an upper portion of the light guide plate 20, and
serve for controlling a direction of the light emitted from the
light guide plate 20; and a plastic frame 18 that houses those
members. A thickness of the light guide plate 20 is approxi-
mately 0.25 mm, a thickness of the diffusion film is approxi-
mately 40 um, a thickness of the lens film is approximately 64
um, and a thickness of the backlight unit 4 is approximately
0.3 t0 0.5 mm. A polycarbonate resin, an acrylic resin, and the
like can be used as the liquid guide plate 20 and the plastic
frame 18. The reflection plate 21 includes a reflection surface
on which silver or aluminum is deposited.

[0062] Except for a side along which the driver IC 12 is
placed, an outer shape of the backlight unit 4 is larger than an
outer shape of the liquid crystal panel 3. Further, the outer
shape of the backlight unit 4 is larger the entire periphery of
the front substrate 1. A region of the backlight unit 4, which
protrudes outward from the liquid crystal panel 3, including a
portion extended outward from the front substrate 1 when
viewed from the above, is defined as an extended portion 7.
Note that it is not always necessary to enlarge the backlight
unit 4 more than the entire periphery of the front substrate 1,
and the extended portion 7 may also be formed on a part
thereof. The backlight unit 4 is formed so as to be adapted to
the portable apparatus for which the backlight unit 4 is used.
[0063] The front substrate 1 and the backlight unit 4 are
positionally aligned with each other by positionally aligning
the protruding portion 34 of the front substrate 1 with respect
to the backlight unit 4. The front substrate 1 is positionally
aligned with reference to the backlight unit 4. When a toler-
ance therebetween is defined as dt1, 3t can be suppressed to
be +0.1 mm or less (positional alignment step b1 of the first
alignment step B).

[0064] FIG. 4F is a schematic cross-sectional view of a
state where the backlight unit 4 and the liquid crystal panel 3
are bonded to each other. The second adhesive 6 is bonded to
adjacent portions of an upper surface of the plastic frame 18
of the backlight unit 4 and an upper surface of the lens film 16
(mounting step b2 of the first alignment step B).

[0065] Next, a first adhesive 5 is filled between the end
portions of the front substrate 1 and the backlight unit 4, and
bonds both of the front substrate 1 and the backlight unit 4 to
each other, whereby a liquid crystal display device 9 is
formed. FIG. 5A illustrates a schematic cross-sectional view
of this state. The first adhesive 5 is filled along the three sides

Jul. 23, 2009

other than the side along which the driver IC 12 is packaged.
The second adhesive 6 inhibits the first adhesive 5 from
entering a gap between the backlight unit 4 and the liquid
crystal panel 3. This is because, when the first adhesive 5
enters the gap between the backlight unit 4 and the liquid
crystal panel 3, a lens effect of the lens film 16 for the light is
changed, and it becomes impossible for the lens film 16 to
exert an initial function thereof. Hence, the second adhesive 6
also functions as a breakwater for the first adhesive 5 (bond-
ing step C).

[0066] FIG. 5B is a schematic cross-sectional view of a
state where the liquid crystal display device 9 is incorporated
into the portable apparatus. The liquid crystal display device
9 is placed on a lower cabinet 23 of the portable apparatus.
Next, an upper cabinet 22 is placed on the liquid crystal
display device 9. Anelastic body 24 is interposed between the
front substrate 1 and the extended portion of the backlight unit
4, whereby a stress applied to the upper cabinet 22 and the
lower cabinet 23 is dispersed. An end portion of the upper
cabinet 22 is placed on the step difference portion 26 of the
front substrate 1. In this case, distances 8, and d,, between
the end portion of the upper cabinet 22 and the step difference
of the protruding portion 34 can be restricted within 0.4 mm.
This is because the tolerance 0,, of the case of placing the
liquid crystal panel 3 is not contained in the tolerance 9,,.
[0067] Note that, though the backlight unit 4 and the front
substrate 1 are positionally aligned with each other after the
second adhesive 6 is provided on the outer periphery of the
lower portion of the liquid crystal panel 3 in F1G. 4D, in place
of this, the backlight unit 4 and the front substrate 1 may be
positionally aligned with each other after providing the sec-
ond adhesive 6 on the backlight unit 4.

[0068] FIG. 6 is a schematic top view of the liquid crystal
display device 9. This liquid crystal display device 9 corre-
sponds to the liquid crystal display device 9 in the manufac-
turing step of FIG. 5A. A region surrounded by the step
difference portion 26 of the front substrate 1 is the display
region. An inner periphery of the second adhesive 6 consti-
tutes a parting line of the display unit. The first adhesive 5 is
filled between the outer periphery of the liquid crystal panel 3
and the outer periphery of the front substrate 1. The region of
the backlight unit 4, which protrudes from the outer periphery
of the front substrate 1, constitutes the extended portion 7. On
the inner surface of the lower substrate 13 on which the driver
1C 12 is packaged, a flexible substrate 25 for connecting the
driver IC 12 to an external drive circuit (not shown) is placed.
[0069] Note that, in this embodiment, for the front substrate
1, a plastic material such as an acrylic resin and a touch panel
may be used. The driver IC 12 is COG-packaged on the inner
surface of the lower substrate 13. However, the upper sub-
strate 11 may be placed on the lower side, and the lower
substrate 13 may be placed on the upper side. Further, the
driver IC 12 may be COF-packaged. Further, the upper light
absorption-type polarization plate 10 of the liquid crystal
panel 3 may be attached onto the lower surface side of the
front substrate 1, and the lower light absorption-type polar-
ization plate 14 and the light reflection-type polarization plate
15 may be attached onto the backlight unit 4. Further, though
the first adhesive 5 is filled along the end portions of the three
sides along which the driver IC 12 is not placed, for example,
the first adhesive 5 may be filled along the two upper and
lower sides, or may be filled along any one of the sides.
Essentially, the front substrate 1 just needs to be positioned
with respect to the backlight unit 4, and in any portion, the first
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adhesive just needs to be filled between the front substrate 1
and the backlight unit 4, and the end portions of the front
substrate 1, the backlight unit 4, and the liquid crystal panel 3
just need to be fixed to one another.

EMBODIMENT 2

[0070] FIGS. 7A to 7C illustrate a flow of a manufacturing
method for a liquid crystal display device. The steps of bond-
ing a front substrate 1 and a liquid crystal panel 3 to each other
by a translucent adhesive 2 and placing a second adhesive 6
on an outer peripheral portion of a lower surface of the liquid
crystal panel 3 are similar to those of Embodiment 1
described with reference to FIGS. 4A to 6, and accordingly,
description thereof is omitted. The same portions or portions
having the same functions are denoted by the same reference
symbols.

[0071] FIG. 7A is a schematic cross-sectional view illus-
trating a first positional alignment step B. The liquid crystal
panel 3 and the front substrate 1 are bonded and fixed to each
other by the translucent adhesive 2 filled therebetween. Onto
an outer peripheral surface of the liquid crystal panel 3 on a
backlight unit 4 side, the second adhesive 6 is attached. In the
backlight unit 4, an LED 19, a light guide plate 20, a diffusion
film 17, and a lens film 16 are incorporated in a plastic frame
18. Onto a back surface of the backlight unit 4, a reflection
plate 21 is attached. Protruding portions 8 are formed on an
extended portion 7 of the plastic frame 18. The protruding
portions 8 are provided for allowing a protruding portion 34
of the front substrate 1 to abut thereonto and positioning the
front substrate 1 with respect to the backlight unit 4. A height
of the protruding portions 8 is set at a height at which the
protruding portions 8 do not protrude upward from a surface
of a step difference portion 26 of the front substrate 1 when
the front substrate 1 is placed on the backlight unit 4. For
positioning the front substrate 1 with respect to the backlight
unit 4, the front substrate 1 onto which the liquid crystal panel
3 is lowered, and an end portion of the protruding portion 34
of the front substrate 1 is allowed to abut on the protruding
portions 8 (positional alignment step b1 of the first alignment
step B). A tolerance between the front substrate 1 and the
backlight unit 4 is defined as 9.

[0072] FIG. 7B is a schematic cross-sectional view illus-
trating a state where the liquid crystal panel 3 and the back-
light unit 4 are bonded to each other. The protruding portion
34 is allowed to abut on the protruding portions 8, and the
liquid crystal panel 3 is mounted on the second adhesive 6
(mounting step b2 of the first alignment step B). Next, the
liquid crystal panel 3 and the backlight unit 4 are bonded to
each other, whereby the liquid crystal panel 3 is fixed (bond-
ing step C). FIG. 7C is a schematic cross-sectional view of a
state where a first adhesive is filled between the protruding
portion 34 of the front substrate 1 and the extended portion 7
of the backlight unit 4. After the liquid crystal panel 3 is
bonded onto the backlight unit 4, the first adhesive 5 is filled
between the protruding portion 34 and the extended portion 7,
and the adhesive is cured. In such a way, the front substrate 1,
the backlight unit 4, and the liquid crystal panel 3 are fixed
integrally with one another. The first adhesive 5 filled
between the protruding portion 34 and the extended portion 7
is dammed by the second adhesive 6, and does not enter a gap
between the liquid crystal panel 3 and the backlight unit 4.
[0073] Note that, though the backlight unit 4 and the front
substrate 1 are positioned with respect to each other after the
second adhesive 6 is provided on the outer periphery of the
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lower portion of the liquid crystal panel 3 in FIG. 7A, in place
of this, the backlight unit 4 and the front substrate 1 may be
positioned with respect to each other after the second adhe-
sive 6 is provided on the surface of the backlight unit 4.
[0074] FIG. 8 is a top view schematically illustrating the
liquid crystal display device 9 illustrated in FIG. 7C. The
columnar protruding portions 8 are placed on the extended
portion 7 of the backlight unit 4. Other configurations are
similar to those in FIG. 6, and accordingly, description
thereofis omitted. Two pieces of the protruding portions 8 are
formed on each side of the periphery of the front substrate 1,
and an inner side of the front substrate 1 is fitted onto the
protruding portions 8. Note that, though two pieces of the
protruding portions 8 are provided on each side of the four
sides of the front substrate 1, in place of this, two pieces of the
protruding portions 8 may be formed on each side of the
following pair of the sides, which is: the upper side and the
left side; the lower side and the left side; the upper side and the
right side; or the upper side and the left side. Alternatively, the
protruding portions 8 may be formed on spots more than
those. Further, a shape of the protruding portions 8 is not
limited to the columnar shape, and the protruding portions 8
may be formed into a prismatic shape or a wall shape.

EMBODIMENT 3

[0075] FIG. 9 is a schematic plan view of the liquid crystal
display device 9 illustrated in FIG. 7C. In FIG. 9, protruding
portions 8 are different from those in FIG. 8. In this case, the
protruding portions 8 are formed at positions corresponding
to four corners of the front substrate 1, and the respective
protruding portions 8 have a hook-like columnar shape. Simi-
larly to a procedure illustrated in FIGS. 7A to 7C, the front
substrate 1 is placed on the backlight unit 4 by being fitted
onto the protruding portions 8 on those four corners. There-
fore, positioning accuracy between the front substrate 1 and
the backlight unit 4 can be enhanced. Note that, in place of
forming the protruding portions 8 on the four corners, the
protruding portions 8 may be placed on three corners or two
corners of the front substrate 1. Further, quadrangular prisms
can be erected as the protruding portions 8 on at least two
sides of the front substrate 1, and can be used as guide por-
tions for the positional alignment of the front substrate 1.

EMBODIMENT 4

[0076] FIG. 10 schematically illustrates a configuration of
a liquid crystal display device 9 according to this embodi-
ment. In this case, the configuration of the liquid crystal
display device 9 of this embodiment is different from that of
theliquid crystal display device 9 inEmbodiment 2 illustrated
in FIG. 7B in a structure of the backlight unit 4. Otherwise, a
front substrate 1 and a liquid crystal panel 3 are similar to
those in FIG. 7B, and accordingly, description thereof is
omitted. The same reference numerals are assigned to the
same portions or portions having the same functions.

[0077] InFIG.10,inthe backlight unit4, a light guide plate
20 and a plastic frame 18 are formed integrally with each
other by using a translucent material made of a polycarbonate
resin or the like. A recessed portion is formed on a portion of
the plastic frame 18, which corresponds to the light guide
plate 20, and an LED 19 is housed in an end portion of the
plastic frame 18. A diffusion film 17 and a lens film 16 are
housed in the recessed portion. A reflection plate 21 is
attached onto a back surface of the plastic frame 18. On an
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extended portion 7 of the plastic frame 18, which is extended
from an end portion of the front substrate 1 when viewed from
the above, a protruding portion 8 for positioning the front
substrate 1 is formed. In the plastic frame 18, on an end
portion of the extended portion 7, which is opposite to the
LED 19, white ink (not shown) is formed, and light emitted
from the LED 19 is allowed to be reflected thereon. As
described above, the plastic frame 18 and light guide plate 20
of the backlight unit 4 are formed integrally with each other,
and accordingly, strength of the backlight unit 4 is enhanced.
As aresult, the backlight unit 4 can be formed to be thinner. In
the plastic frame 18, the frame itself, the light guide plate 20,
the protruding portion 8, and the like can be formed integrally
with one another by injection molding, and accordingly, the
number of manufacturing steps can be reduced.

EMBODIMENT 5

[0078] FIG. 11 schematically illustrates a configuration of
a liquid crystal display device 9 according to this embodi-
ment. The configuration of the liquid crystal display device 9
of this embodiment is different from that of the liquid crystal
display device 9 in Embodiment 2 illustrated in FIG. 7B in a
structure of the backlight unit 4. In this case, a display surface
has a size, for example, of 10 inches or more. Otherwise, a
front substrate 1 and a liquid crystal panel 3 are similar to
those in FIG. 7B, and accordingly, description thereof is
omitted. The same reference numerals are assigned to the
same portions or portions having the same functions.

[0079] 1In FIG. 11, the backlight unit 4 includes: a plastic
frame 18; cold cathode fluorescent tubes 32 placed on a back
surface of the plastic frame 18; and a reflection cover 33 that
covers the cold cathode fluorescent tubes 32. In the plastic
frame 18, on a surface of a region thereof corresponding to the
liquid crystal panel 3, irregularities are formed so as to dif-
fusely reflect light thereon. On an extended portion 7 of the
plastic frame 18, which is extended from a protruding portion
34 of the front substrate 1 when viewed from the above, a
protruding portion 8 is formed. The front substrate 1 can be
assembled to the backlight unit 4 while allowing the protrud-
ing portion 34 of the front substrate 1 to abut on the protruding
portion 8. Therefore, positioning accuracy of the front sub-
strate 1 with respect to the backlight unit 4 can be enhanced.
Further, in comparison with the sidelight-type backlight, a
liquid crystal display panel with a large area can be allowed to
display brightly.

EMBODIMENT 6

[0080] FIGS. 12A to 12C are schematic cross-sectional
views of an electronic apparatus 30 including a cellular phone
in which the liquid crystal display device according to
Embodiments 1 to 4 is incorporated. The same reference
numerals are assigned to the same portions or portions having
the same functions.

[0081] FIG. 12A schematically illustrates a configuration
of the electronic apparatus 30 before assembling an upper
cabinet 22, the liquid crystal display device 9 and a lower
cabinet 23 to one another. A plurality of opening portions 36
are formed in a region of the upper cabinet 22, which corre-
sponds to the display unit of the liquid crystal display device
9, and in a region thereof corresponding to input keys 35 for
operation. A plurality of elastic bodies 24 for holding the
liquid crystal display device 9 from the upper cabinet 22 is
attached onto the upper cabinet 22. FIG. 12B is a cross-
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sectional view schematically illustrating a state where the
liquid crystal display device 9 is attached onto the lower
cabinet 23. The plastic frame 18 is fixed to the lower cabinet
23 by fitting recessed or protruding portions (not shown)
formed on the plastic frame 18 of the backlight unit 4 to
protruding or recessed portions (not shown) formed on the
lower cabinet 23. Alternatively, the plastic frame 18 may be
fixed to the lower cabinet 23 by screws and the like.

[0082] FIG. 12C is a schematic cross-sectional view of the
electronic apparatus, illustrating a state where the upper cabi-
net 22 is placed on the lower cabinet 23 while including the
liquid crystal display device 9 therebetween. The front sub-
strate 1 of the liquid crystal display device 9 is fixed with
reference to the backlight unit 4. A positional shift between
the front substrate 1 and end portions of the opening portions
36 is reduced, whereby the exterior appearance of the display
unit is enhanced. Further, the stress applied to the upper
cabinet 22 and the lower cabinet 23 is received by the lower
cabinet 23 and the upper cabinet 22 through the first adhesive
5, whereby the strength of the liquid crystal display device 9
is enhanced. Therefore, it becomes possible to form the liquid
crystal display device 9 to be thinner.

[0083] As described above, in the present invention, the
front substrate, the liquid crystal panel, and the backlight unit
are bonded integrally with one another by the adhesive after
the positional alignment between the translucent front sub-
strate and the backlight unit is performed. Therefore, the
positional tolerance between the backlight unit and the front
substrate can be reduced. In addition, the external force
applied to the front substrate or the backlight unit is transmit-
ted to the backlight unit or the front substrate through the
adhesive. Therefore, the impact resistance can be enhanced.
The present invention has advantages as described above.

What is claimed is:

1. A manufacturing method for a liquid crystal display
device having a structure in which a liquid crystal panel is
fixed between a translucent front substrate and a backlight
unit, the manufacturing method comprising:

a placement step of placing the liquid crystal panel

between the front substrate and the backlight unit;

a first alignment step of positionally aligning the front
substrate and the backlight unit with each other; and

a bonding step of bonding the front substrate, the backlight
unit and the liquid crystal panel to one another by a first
adhesive.

2. A manufacturing method for a liquid crystal display
device according to claim 1, wherein the placement step
includes:

an adhesive placement step of placing a translucent adhe-
sive between a display surface side of the liquid crystal
panel and the front substrate;

a second positional alignment step of positionally aligning
the front substrate and the liquid crystal panel with each
other such that the front substrate can protrude outward
from one of an entire and a part of an outer peripheral
end portion of the liquid crystal panel when viewed from
above; and

an adhesive curing step of curing the filled translucent
adhesive.

3. A manufacturing method for a liquid crystal display
device according to claim 1, wherein the placement step
includes:

an adhesive bonding step of applying a second adhesive
onto one of a back surface of the liquid crystal panel, the
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back surface being opposite to a display surface side of
the liquid crystal panel, and a surface of the backlight
unit on a liquid crystal panel side thereof such that the
second adhesive can go along one of an entire and a part
of an outer periphery of the liquid crystal panel;

a third positional alignment step of positionally aligning
the backlight unit and the liquid crystal panel with each
other such that the backlight unit can protrude outward
from one of an entire and a part of an outer peripheral
end portion of the liquid crystal panel when viewed from
above; and

a liquid crystal panel bonding step of mounting the liquid
crystal panel on the backlight unit so as to bond the
liquid crystal panel to the backlight unit by the second
adhesive.

4. A liquid crystal display device in which a liquid crystal
panel is sandwiched and fixed between a front substrate and a
backlight unit, wherein:

the front substrate comprises a protruding portion protrud-

ing outward from an outer periphery of the liquid crystal
panel when viewed from above;
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the backlight unit comprises an extended portion extended
outward from the protruding portion of the front sub-
strate when viewed from the above, the extended portion
comprising a protruding portion for allowing the pro-
truding portion to abut thereonto and positioning the
front substrate with respect to the backlight unit; and

an adhesive is filled between the protruding portion of the
front substrate and the extended portion of the backlight
unit, the front substrate, the liquid crystal panel, and the
backlight unit being bonded and fixed integrally with
one another by the adhesive.

5. A liquid crystal display device according to claim 4,
wherein a translucent adhesive is filled between the front
substrate and the liquid crystal panel.

6. The liquid crystal display device according to claim 4,
wherein the liquid crystal panel and the backlight unit are
bonded to each other by an adhesive seal having a predeter-
mined width so that the adhesive seal can go along one of a
part and an entire of an outer periphery of the liquid crystal
panel.
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