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(57) ABSTRACT

According to one embodiment, a display device includes a
display panel configured to hold a liquid crystal layer
between a first substrate and a second substrate, a cover
member positioned at a side of the second substrate of the
display panel, a first optical element positioned at an outer
surface side of the first substrate, and a second optical element
positioned between the second substrate and the cover mem-
ber, bonded to an inner surface of the cover member but not
bonded to the second substrate.
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DISPLAY DEVICE AND MANUFACTURING
METHOD OF THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is based upon and claims the ben-
efit of priority from Japanese Patent Applications No. 2013~
189316, filed Sep. 12, 2013; and No. 2014-140458, filed Jul.
8, 2014, the entire contents of all of which are incorporated
herein by reference.

FIELD

[0002] Embodiments described herein relate generally to a
display device and a manufacturing method of the same.

BACKGROUND

[0003] Flat-panel display devices such as liquid crystal dis-
play devices and organic electroluminescent (EL) display
devices have been utilized in various fields. Recently, a dis-
play device having a protective plate bonded to a display
surface of a display panel has been in practical use. As an
example of the liquid crystal display device, a display device
having a structure in which a polarizer is bonded to a display
surface side of the display panel, and the display panel and the
protective plate are bonded to each other via a resin layer has
been proposed. However, when the display panel and the
protective plate are bonded to each other, a foreign substance
is often deposited on the resin layer or air bubbles are often
mixed into the resin layer, which may cause lowering of
vields.

[0004] Thus, a display element which comprises a trans-
parent protective plate having an optical film applied onto a
region corresponding to a display area, a display panel
arranged to allow the optical film to intervene between the
transparent protective plate and the display panel, and a resin
layer formed in the region corresponding to the display area,
between the optical film and the display panel, has been
proposed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a plan view schematically showing an
exampleofa display panel PNL applicable to a display device
according to one of the embodiments.

[0006] FIG.2isacross-sectional view schematically show-
ing a structural example of the display panel PNL shown in
FIG. 1.

[0007] FIG.3isanillustration showing structural examples
of the first optical element OD1 and the second optical ele-
ment OD2 shown in FIG. 2.

[0008] FIG.4isacross-sectional view schematically show-
ing a structural example of a display device DSP comprising
the display panel PNL shown in FIG. 1.

[0009] FIG.5isacross-sectional view schematically show-
ing another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.

[0010] FIG. 6 is an illustration showing an example of a
method of manufacturing the display device DSP.

[0011] FIG.7isacross-sectional view schematically show-
ing yet another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.

[0012] FIG. 8isacross-sectional view schematically show-
ing yet another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.
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[0013] FIG. 9is across-sectional view schematically show-
ing yet another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.

DETAILED DESCRIPTION

[0014] In general, according to one embodiment, there is
provided a display device comprising a display panel config-
ured to hold a liquid crystal layer between a first substrate and
a second substrate, a cover member positioned at the second
substrate side of the display panel, a first optical element
positioned at an outer surface side of the first substrate, and a
second optical element positioned between the second sub-
strate and the cover member, bonded to an inner surface ofthe
cover member but not bonded on the second substrate.
[0015] According to another embodiment, there is pro-
vided a display device comprising a display panel, a cover
member positioned at a front surface side of the display panel,
and an optical element positioned between the display panel
and the cover member, bonded to an inner surface ofthe cover
member but not bonded to the display panel, being larger than
outer dimensions of the display panel, and opposed to an
entire surface of the display panel.

[0016] According to another embodiment, there is pro-
vided a method of manufacturing a display device, compris-
ing bonding an optical element to one of main surfaces of a
cover member, cutting the cover member and the optical
element wholly so as to have a size greater than outer dimen-
sions of a display panel, containing the display panel in a
casing, and fixing the optical element or the cover member at
the casing so as to have the optical element opposed to an
entire surface of the display panel without bonding the optical
element on the display panel.

[0017] Theembodiments will be hereinafter described with
reference to the accompanying drawings. In the drawings,
constituent elements having like or similar functions are
denoted by the same reference numbers and their duplicated
explanation is omitted.

[0018] FIG. 1 is a plan view schematically showing an
example ofa display panel PNL applicable to a display device
of the embodiments. A liquid crystal display device will be
described here as an example of the display device.

[0019] The display panel PNL is an active matrix type
liquid crystal display panel, comprising an array substrate
AR, a counter-substrate CT opposed to the array substrate
AR, and a liquid crystal layer LQ held between the array
substrate AR and the counter-substrate CT. The array sub-
strate AR and the counter-substrate CT are applied to each
other by a sealing member SE while forming a predetermined
cell gap therebetween. In the example shown in the figure, the
sealing member SE 1s formed to be shaped in a closed loop of
a rectangular frame. The cell gap is formed by a columnar
spacer formed on the array substrate AR or the counter-
substrate CT. The liquid crystal layer LQ is held at an inner
side surrounded by the sealing member SE, in the cell gap
between the array substrate AR and the counter-substrate CT.
The display panel PNL comprises an active area ACT on
which an image is displayed, at the inner side surrounded by
the sealing member SE. The active area ACT is formed in, for
example, an approximately rectangular shape, and is consti-
tuted by a plurality of pixels PX arrayed in a matrix.

[0020] The array substrate AR comprises gate lines G
which extend in a first direction X, source lines S which
extend in a second direction Y crossing the first direction X
and which cross the gate lines G, switching elements SW
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connected to the gate lines G and the source lines S, the pixel
electrodes PE connected to the switching elements SW, and
so on. A common electrode CE opposed to each of the pixel
electrodes PE is provided on, for example, the counter-sub-
strate CT, but may be provided on the array substrate AR.
[0021] Explanation of a detailed structure of the display
panel PNL is omitted here, but the structure is applicable in
modes largely utilizing a vertical electric field such as Twisted
Nematic (TN) mode, Optically Compensated Bend (OCB)
mode and Vertical Aligned (VA) mode, and modes largely
utilizing a lateral electric field such as In-Plane Switching
(IPS) mode and Fringe Field Switching (FFS) mode. In the
structure of the mode utilizing the vertical electric field, the
pixel electrode PE is provided on the array substrate AR while
the common electrode CE is provided on the counter-sub-
strate CT. In the structure of the mode utilizing the lateral
electric field, both the pixel electrode PE and the common
electrode CE are provided on the array substrate AR.

[0022] In the example shown in the figure, the array sub-
strate AR comprises a mounting portion MT extending to an
outer side than a substrate end portion of the counter-substrate
CT. Signal supply sources configured to supply a signal nec-
essary to drive the display panel PNL, such as a driving IC
chip 2 and a flexible printed circuit (FPC) board 3, are posi-
tioned in a peripheral area PRP at a side outer than the active
area ACT, and are mounted on a mounting portion MT. The
peripheral area PRP is an area surrounding the active area
ACT, includes the area in which the sealing member SE is
arranged, and is shaped in a rectangular frame. The display
panel PNL shown in the figure is formed on narrower frame
specification of having an extremely narrow frame width, and
the sealing member SE extends to an end portion of the
display panel PNL.

[0023] The driving IC chip 2 comprises an image signal
writing circuit 2A configured to execute necessary control to
write an image signal in the pixel electrode PE of each pixel
PX in the image display mode of displaying an image on the
active area ACT. The driving IC chip 2 may comprise a
detecting circuit 2B configured to detect variation in electro-
static capacitance of a sensing element in a sensing mode of
detecting contact or approach of a substance on a detecting
surface, besides the image signal writing circuit 2A. The
sensing element is constituted by, for example, the common
electrode CE and the source line S each extending via an
insulator. The sensing element may be constituted by using
the electrodes in the active area, besides the line, or may be
constituted by arranging the detecting electrode or the detect-
ing line, irrespective of the combination of the common elec-
trode CE and the source line S. In addition, the sensing ele-
ment may be constituted by the detecting electrode or the
detecting line positioned outside the display panel PNL.
[0024] FIG.2isacross-sectional view schematically show-
ing a structural example of the display panel PNL shown in
FIG. 1. The display panel PNL of a VA mode will be herein-
after exemplified.

[0025] The array substrate AR is formed by using a first
insulation substrate 10 which is transparent, such as a glass
substrate and a resin substrate. The array substrate AR com-
prises the switching element SW, the pixel electrode PE, a
first alignment film AL1, and so on, at a side opposed to the
counter-substrate CT of the first insulation substrate 10. The
switching element SW is constituted by, for example, a thin
film transistor (TFT) though not described in detail. The
switching element SW is covered with an interlayer insula-
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tion film 11. The pixel electrode PE is formed on the inter-
layer insulation film 11. The pixel electrode PE is formed of,
for example, a conductive material having light transmissiv-
ity, such as indium tin oxide (ITO) and indium zinc oxide
(IZO). The pixel electrode PE and the interlayer insulation
film 11 are covered with the first alignment film AL1. The first
alignment film AL1 is formed of a material having a vertical
alignment property.

[0026] On the other hand, the counter-substrate CT is
formed by using a second insulation substrate 30 which is
transparent, such as a glass substrate and a resin substrate.
The counter-substrate CT comprises a color filter layer 32, a
common electrode CE, a second alignment film AL2, and so
on, at a side opposed to the array substrate AR of the second
insulation substrate 30. The counter-substrate CT may further
comprise a black matrix, a transparent overcoat layer, and so
on though not shown in the figure. The black matrix is formed
at, for example, a position opposed to wiring portions such as
the gate lines, the source lines and the switching elements.
The overcoat layer is arranged at a side opposed to the array
substrate AR of the color filter layer 32, to smooth unevenness
on the color filter layer 32 and so on. The color filter layer 32
is formed of resin materials colored inred, green, blue, and so
on, respectively. The common electrode CE is formed at a
side opposed to the array substrate AR of the color filter layer
32. The common electrode CE is formed of, for example, a
conductive material having light transmissivity, such as ITO
and 1ZO. On the common electrode CE, an alignment control
structure (for example, a slit SL) is formed at a position
opposed to the pixel electrode PE to form a plurality of
domains in the single pixel PX. The common electrode CE is
covered with the second alignment film AL2. The second
alignment film AL2 is formed of a material having a vertical
alignment property.

[0027] The array substrate AR and the counter-substrate
CT as described above are arranged such that the first align-
ment film AL1 and the second alignment film AL2 are
opposedto each other. At this time, the predetermined cell gap
is formed between the first alignment film AL1 of the array
substrate AR and the second alignment film AL2 of the
counter-substrate CT, by the spacer. The liquid crystal layer
LQ is sealed in the cell gap.

[0028] Abacklightunit BL is arranged at a rear surface side
of the display panel PNL, i.e., a side opposed to the array
substrate AR. Various types of the backlight unit BL are
applicable. In addition, the backlight unit BL using a light
emitting diode or a cold-cathode tube as a light source can be
applied. The backlight unit BL comprises a diffusion film or
a brightness enhancement film as needed. Explanation of a
detailed structure of the backlight unit BL is omitted here.
[0029] A cover member CB is arranged at a front surface
side of the display panel PNL, i.e., a side opposed to the
counter-substrate CT. The cover member CB is transparent
and is formed of, for example, tempered glass, and may also
be called an ornamental plate, cover glass, or a front plate. An
outer surface CBB of the cover member CB is the detecting
surface or a display surface. The cover member CB is formed
to be comparatively thick, and has a thickness ranging, for
example, 0.3 mm to 0.5 mm.

[0030] A firstoptical element OD1 is arranged between the
display panel PNL and the backlight unit BL. The first optical
element OD1 includes a first polarizer PL1. A second optical
element OD2 is arranged between the display panel PNL (or
the counter-substrate CT) and the cover member CB. The
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second optical element OD2 includes a second polarizer PL2.
At least one of the first optical element OD1 and the second
optical element OD2 may include a retardation film.

[0031] The first optical element OD1 is bonded to, for
example, an outer surface of the array substrate AR, i.e., an
outer surface 10B of the first insulation substrate 10 opposed
to the backlight unit BL, by an adhesive 40. The second
optical element OD2 is bonded to an inner surface CBA, i.e.,
aside opposed to the display panel PNL, ofthe cover member
CB, by an adhesive 50. The second optical element OD2 is not
bonded to the display panel PNL. In other words, the second
optical element OD2 is not bonded to the counter-substrate
CT facing the second optical element OD2.

[0032] FIG.3is anillustration showing structural examples
of the first optical element OD1 and the second optical ele-
ment OD2 shown in FIG. 2. Structures necessary for expla-
nations alone are shown in the figure. In addition, a direction
parallel to a shorter side of the display panel PNL is defined as
a first direction X and a direction parallel to a longer side of
the display panel PNL is defined as a second direction Y. The
first direction X is perpendicular to the second direction Y.
[0033] The first optical element OD1 positioned at a rear
surface side of the display panel PNL includes, for example,
a first polarizer PL1 and a first retardation film R1. The first
retardation film R1 is, for example, a 1/4-wavelength plate
and has a slow axis D1. The slow axis D1 crosses the first
direction X at an angle 01 formed therebetween. The first
polarizer PL.1 has an absorption axis Al. The absorption axis
A1 crosses the first direction X at an angle 02 formed ther-
ebetween.

[0034] The second optical element OD2 positioned at a
front surface side of the display panel PNL includes, for
example, a second polarizer PL.2 and a second retardation
film R2. The second retardation film R2 is, for example, a
1/4-wavelength plate and has a slow axis D2. The slow axis
D2 crosses the first direction X at an angle 63 formed ther-
ebetween. The second polarizer PL2 has an absorption axis
A2. The absorption axis A2 crosses the first direction X at an
angle 64 formed therebetween.

[0035] An example of an axial structure application to the
VA mode will be hereinafter described. The formed angle 61
is 161 degrees, the formed angle 62 is 26 degrees, and the
slow axis D1 and the absorption axis A1 cross at 45 degrees in
aplane X-Y. The formed angle 63 is 71 degrees, the formed
angle 84 is 116 degrees, and the slow axis D2 and the absorp-
tion axis A2 cross at 45 degrees in the plane X-Y. In addition,
the absorption axis A1 is perpendicular to the absorption axis
A2, and the slow axis D1 is perpendicular to the slow axis D2.
Each of the first retardation film R1 and the second retardation
film R2 is a biaxial retardation film has an Nz coefficient of
approximately 1.6.

[0036] The rear surface side and the front surface side may
be exchanged in the above-described axial structure.

[0037] Inthe display panel PNL, for example, a cell gap is
3 um, a refractive index anisotropy An of the liquid crystal
layer LQis 0.1, and the liquid crystal molecules are vertically
aligned.

[0038] FIG.4isacross-sectional view schematically show-
ing a structural example of a display device DSP comprising
the display panel PNL shown in FIG. 1.

[0039] Thedisplay device DSP comprises a casing FR con-
taining the backlight unit BL and the display panel PNL. The
cover member CB or the second optical element OD?2 is fixed
to the casing FR in manners such as adhesion, swaging,
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screwing and fitting. In the example shown in the figure, the
casing FR has a support surface FRS supporting the cover
member CB arranged integrally with the second optical ele-
ment OD2. The support surface FRS supports the second
optical element OD2. For example, the second optical ele-
ment OD2 is bonded to the support surface FRS.

[0040] Thedisplay panel PNL holds the liquid crystal layer
LQ between the array substrate AR and the counter-substrate
CT bonded to each other by the sealing member SE.

[0041] As described above, the first optical element OD1 is
bonded to therear surface side of the display panel PNL by the
adhesive 40. The second optical element OD2 is bonded to the
inner surface CBA of the cover member CB by the adhesive
50. The second optical element OD2 extends over a substan-
tially entire surface of the inner surface CBA. In other words,
an outer edge CBE of the cover member CB overlaps an outer
edge ODE of the second optical element OD2.

[0042] The cover member CB and the second optical ele-
ment OD2 are formed to be larger than outer dimensions of
the display panel PNL, and extend outwardly from both end
portions of the display panel PNL in not only the first direc-
tion X shown in the figure, but also the second direction Y. In
other words, the second optical element OD?2 is opposed to
the entire surface of the display panel PNL.

[0043] Inthe example shown in the figure, the second opti-
cal element OD2 is separated from the display panel PNL. In
other words, an air gap (or an air layer) AG is formed between
the second optical element OD2 and the display panel PNL
(or the counter-substrate CT). As an example, the air gap AG
ranges from 0.2 to approximately 0.5 mm.

[0044] According to the present embodiment, since the sec-
ond optical element OD2 is bonded to the inner surface CBA
ofthe cover member CB positioned at the front surface side of
the display panel PNL and the second optical element OD2 is
free from the display panel PNL, a rework operation of bond-
ing the second optical element OD2 again can be executed
without damaging the display panel PNL even if inconve-
nience occurs at the second optical element OD2 in the manu-
facturing process. For this reason, efficiency of the rework
operation for the module at which the inconvenience occurs
can be improved, and breakage of the expensive display panel
PNL at the rework operation can be prevented. Lowering of
the manufacturing yields can be therefore suppressed.
[0045] In particular, in the display device of the compara-
tive example in which the cover member CB and the display
panel PNL are bonded to each other, the entire body of the
second optical element OD2 positioned between the cover
member CB and the display panel PNL is substantially cov-
ered with adhesive resin. In this structure, peeling off the
second optical element OD2 and the display panel PNL is
difficult when the rework operation needs to be executed. In
addition, when the second optical element OD2 is peeled off,
the display panel PNL may be broken, which causes the
vields to be lowered. Furthermore, some ingredients of the
adhesive resin (for example, ultraviolet curing resin) covering
the second optical element OD2 may penetrate from the end
portions and surfaces of the second polarizer PL.2, the second
retardation film R2, and so on and damage the second polar-
izer PL2 or the second retardation film R2.

[0046] In the present embodiment, however, since the sec-
ond optical element OD2 is not bonded to the display panel
PNL, the second optical element OD2 does not need to be
peeled off from the display panel PNL at the rework opera-
tion. In addition, since the second optical element OD2 is not
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covered with the adhesive resin, the optical performance can
be maintained without undesired penetration of the ingredi-
ents of the adhesive resin. Furthermore, since the adhesive
resin bonding the cover member CB and the display panel
PNL to each other is unnecessary, foreign substances or air
bubbles are not mixed with the adhesive resin, and occurrence
of inconvenience in the manufacturing process can be sup-
pressed.

[0047] Inaddition, since the second optical element OD2 is
bonded to the comparatively thick cover member CB, defor-
mation such as expansion and shrinkage, of the second optical
element OD2, can be suppressed, and deformation of the
display panel PNL resulting from stress of the second optical
element OD2 can be suppressed.

[0048] Furthermore, the second optical element OD2
extends over the entire inner surface CBA of the cover mem-
ber CB, is larger than the outer dimensions of the display
panel PNL and is opposed to the entire surface of the display
panel PNL. For this reason, at the display panel PNL of the
narrower frame specification, too, the second optical element
OD2 is not displaced from the position where the second
optical element OD2 is opposed to the display panel PNL due
to deformation or adhesive displacement, and leakage of light
from a peripheral portion of the active area ACT can be
suppressed.

[0049] Inaddition, the second optical element OD2 is sepa-
rated from the display panel PNL or the counter-substrate CT.
The air gap AG is set not to cause the second optical element
OD2 and the display panel PNL to locally contact each other
even if the second optical element OD2 or the display panel
PNL is deformed. For this reason, inconvenience of display or
degradation of appearance can be suppressed. In addition,
even when the second optical element OD2 is deformed or
when stress forwarding the display panel PNL is applied to
the cover member CB from the outside, the stress is not
directly applied to the display panel PNL. For this reason, the
cell gap can be uniformly maintained in the active area ACT
of the display panel PNL, and occurrence of irregularity in
display can be suppressed.

[0050] FIG.5isacross-sectional view schematically show-
ing another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.

[0051] The structural example shown in FIG. 5 is different
from the structural example in FIG. 4 with respect to a feature
that the second optical element OD2 is in contact with the
display panel PNL. However, the structural example is the
same as the structural example shown in FIG. 4 with respect
to a feature that the second optical element OD2 is not bonded
to the display panel PNL, but is free from the display panel
PNL. Explanation of the other structural elements is omitted
since they are the same as those of the structural example
shown in FIG. 4.

[0052] In the structural example, the same advantages as
those of the above-described structural example can be
obtained, and the display device DSP can be thinned accord-
ing to omission of the air gap.

[0053] Incidentally, an example of a method of manufac-
turing the cover member CB integral with the second optical
element OD2 will be hereinafter described with reference to
FIG. 6.

[0054] First, an optical element LOD is bonded to a main
surface MA of a large cover member (mother substrate) LCB
as shown in FIG. 6(a). After that, the cover member LCB and
the optical element LOD are cut together to take the single

Mar. 12,2015

cover member CB integral with the optical element OD, as
shown in FIG. 6(5). At this time, the outer edge CBE of the
cover member CB overlaps the outer edge ODE of the optical
element OD along the entire periphery. In other words, the
cover member CB and the optical element OD are of the same
size, and are layered, and one of them does not extend over the
other. The single cover member CB integral with the optical
element OD is formed to have a larger size than the outer
dimensions of the display panel PNL.

[0055] Subsequently, after the display panel PNL is con-
tained in the casing FR, the optical element OD or the cover
member CB is fixed to the casing FR such that the optical
element OD is opposed to the entire surface of the display
panel PNL, without bonding the optical element OD to the
display panel PNL, as shown in FIG. 6(c). At this time, the
optical element OD is separated from the display panel PNL,
in the example shown in the figure. However, the optical
element OD may be in contact with the display panel PNL,
similarly to the example shown in FIG. 5.

[0056] Inthe manufacturing method, the cover member CB
comprising the optical element OD extending over the entire
surface of the inner surface CBA can be formed in a simple
manufacturing process.

[0057] FIG. 7is across-sectional view schematically show-
ing yet another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.

[0058] The structural example shown in FIG. 7 is different
from the structural example in FIG. 4 with respect to a feature
that the casing FR supports the cover member CB.

[0059] In other words, the second optical element OD2 is
bonded to the inner surface CBA of the cover member CB by
the adhesive 50. The second optical element OD2 is formed to
be larger than the outer dimensions of the display panel PNL.
However, the outer edge CBE of the cover member CB does
not overlap the outer edge ODE of the second optical element
0OD2, but is positioned outwardly from the outer edge ODE.
In other words, a peripheral portion of the inner surface CBA
of the cover member CB is not bonded to the second optical
element OD2, but is exposed from the second optical element
OD2. The support surface FRS of the casing FR supports the
cover member CB. For example, the cover member CB is
bonded to the support surface FRS.

[0060] Thecover member CB integral with the second opti-
cal element OD?2 is thereby fixed to the casing FR. The struc-
tural example is the same as the structural example shown in
FIG. 4 with respect to a feature that the second optical element
0OD2 is not bonded to the display panel PNL, but is free from
the display panel PNL. Explanation of the other structural
elements is omitted since they are the same as those of the
structural example shown in FIG. 4.

[0061] In the structural example, the same advantages as
those of the above-described structural example can be
obtained.

[0062] Next, a structural example of a display device DSP
comprising a sensing element SD will be described. The
sensing element SD is configured to detect a substance on the
outer surface (detecting surface) CBB of the cover member
CB as described above. The sensing element SD may have a
function of detecting a substance by itself or may perform a
function of detecting a substance in cooperation of lines and
electrodes built in the display panel PNL as described above.
As an example, the sensing element SD is electrically con-
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nected with a signal supply source mounted on the display
panel PNL via a wiring board routed between the cover mem-
ber CB and the casing FR.
[0063] FIG.8isacross-sectional view schematically show-
ing yet another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.
[0064] In the example shown in the figure, the sensing
element SD is positioned between the display panel PNL and
the second optical element OD2. The sensing element SD
may be formed on the outer surface CTA of the counter-
substrate CT or may be formed on the inner surface ODA of
the second optical element OD2. If the sensing element SD is
formed on the outer surface CTA, the sensing element SD and
the display panel PNL are not bonded to the second optical
element OD2. If the sensing element SD is formed on the
inner surface ODA, the sensing element SD and the second
optical element OD?2 are not bonded to the display panel PNL.
In addition, the sensing element SD may not be bonded to the
outer surface CTA or the inner surface ODA.
[0065] In the structural example, too, the same advantages
as those of the above-described structural example can be
obtained.
[0066] FIG.9isacross-sectional view schematically show-
ing yet another structural example of the display device DSP
comprising the display panel PNL shown in FIG. 1.
[0067] In the example shown in the figure, the sensing
element SD is positioned between the cover member CB and
the second optical element OD2. The sensing element SD is
formed on the inner surface CBA of the cover member CB.
[0068] In the structural example, too, the same advantages
as those of the above-described structural example can be
obtained.
[0069] According to the present embodiment, as described
above, the display device capable of suppressing the lowering
of yields and the method of manufacturing the display device
can be provided.
[0070] Intheabove-described embodiment, the liquid crys-
tal display device has been explained as an example of the
display device. However, the display device of the present
embodiment may be an organic EL display device in which a
display panel comprises organic EL elements.
[0071] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.
What is claimed is:
1. A display device comprising:
a display panel configured to hold a liquid crystal layer
between a first substrate and a second substrate;
acover member positioned at a side of the second substrate
of the display panel;
a first optical element positioned at an outer surface side of
the first substrate; and
a second optical element positioned between the second
substrate and the cover member, bonded to an inner
surface of the cover member but not bonded to the sec-
ond substrate.
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2. The device of claim 1, wherein the second optical ele-
ment is larger than outer dimensions of the display panel and
is opposed to an entire surface of the display panel.

3. The device of claim 2, wherein the cover member has a
first outer edge and the second optical element has a second
outer edge overlapping the first outer edge.

4. The device of claim 1, wherein each of the first optical
element and the second optical element includes a polarizer,
and at least one of the first optical element and the second
optical element includes a retardation film.

5. The device of claim 1, further comprising a casing con-
taining the display panel and fixing the second optical ele-
ment or the cover member.

6. The device of claim 1, further comprising a backlight
unit positioned at a rear surface side of the display panel.

7. The device of claim 1, further comprising a sensing
element configured to detect a substance on an outer surface
of the cover member.

8. The device of claim 1, wherein the second optical ele-
ment is separated from the second substrate.

9. The device of claim 1, wherein the second optical ele-
ment is in contact with the second substrate.

10. A display device comprising:

a display panel,

a cover member positioned at a front surface side of the

display panel; and

an optical element positioned between the display panel

and the cover member, bonded to an inner surface of the
cover member but not bonded to the display panel, being
larger than outer dimensions of the display panel, and
opposed to an entire surface of the display panel.

11. The device of claim 10, further comprising a casing
containing the display panel and fixing the optical element or
the cover member.

12. The device of claim 10, further comprising a backlight
unit positioned at a rear surface side of the display panel.

13. The device of claim 10, further comprising a sensing
element configured to detect a substance on an outer surface
of the cover member.

14. The device of claim 10, wherein the optical element is
separated from the display panel.

15. The device of claim 10, wherein the optical element is
in contact with the display panel.

16. A method of manufacturing a display device, the
method comprising:

bonding an optical element to one of main surfaces of a

cover membetr;

cutting the cover member and the optical element wholly

so as to have a size greater than outer dimensions of a
display panel,

containing the display panel in a casing; and

fixing the optical element or the cover member at the casing

so as to have the optical element opposed to an entire
surface of the display panel without bonding the optical
element to the display panel.

17. The method of claim 16, wherein the optical element is
separated from the display panel.

18. The method of claim 16, wherein the optical element is
in contact with the display panel.

I S S T



patsnap

TRAFROE) EREBENEFERZE
NIF(2E)E US20150070633A1 K (2E)R 2015-03-12
HiES US14/483763 HiEA 2014-09-11
FRIREEFRAGRE) #HKASHEARE RS
BE (T RR)AGE) B A& RINC.
HETHFERIAGE) BERETRINC.
BRI KA A MIYAZAKI KAYOKO
TAGO KEIJI
MORIMOTO HIROKAZU
REAA MIYAZAKI, KAYOKO
TAGO, KEIJI
MORIMOTO, HIROKAZU
IPCH %S GO02F1/1335 G02F1/1343 G02F1/1362 G02F1/1337 G02F1/1339 GO2F 1/13363
CPCH %S G02F1/133528 G02F1/13394 GO2F1/13363 G02F1/13439 GO2F 1/136286 GO2F1/1337 G0O2F1/1339

G02F1/133308 G02F2001/133325 G02F2001/133331 GO6F3/044 GO2F 1/13338 GO2F1/1368

k54X 2013189316 2013-09-12 JP
2014140458 2014-07-08 JP

H 0 FF 30k US9581857
SNERaE Espacenet
BEGE)

BRE-IXEH , EREERE  ETER , KEENEFE -ERNE
“ERAREFRRRZHM4 LT ERERNE ZERN —N;E -
EFrf , NTE-ERNE-ERNE_ER2E. F-ERWIAKRE
WA FE_BERNEZREZRANE_RZETG  FoRFEAHEEE

ERHFHAREETESTEER,

* w8

30

2 CE L Lpne

1111111111

N\ .
SN \\\\\\\\\\}

e /&\\\\\\\\\\\\\\\\I\/ ovipL
W7 i A~BL

T

PX



https://share-analytics.zhihuiya.com/view/83ab3406-0449-48a2-a54f-2f6a9789cf7b
https://worldwide.espacenet.com/patent/search/family/052625285/publication/US2015070633A1?q=US2015070633A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150070633%22.PGNR.&OS=DN/20150070633&RS=DN/20150070633

