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(54) DISPLAY DEVICE

(57) A display device that can easily attach a con-
nection member to a display panel is provided. This liquid
crystal display device (1) includes: a liquid crystal display
panel (2) that includes a TFT substrate (10) and a CF
substrate (20); a FPC (30) that is electrically connected

FIG.1

to the TFT substrate; and a FPC (40) that is electrically
connected to the CF substrate. An alignment mark (13)
is provided in the TFT substrate. An alignment mark (41)
corresponding to the alignment mark (13) is provided in
the FPC (40).
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Description
Technical Field

[0001] Thepresentinventionrelatestoadisplaydevice
and more particularly to a display device including a dis-
play panel and a connection member that is electrically
connected to the display panel.

Background Art

[0002] Conventionally, there is known a display device
incorporating a display panel including a TFT substrate
on which a TFT (thin film transistor) layer (thin-film ele-
ment layer) is formed and a CF (color filter) substrate
which is arranged opposite the TFT substrate and on
which a color filter layer is formed.

[0003] Fig. 12 is a cross-sectional view showing the
structure of an example of a conventional display device.
Fig. 13 is a cross-sectional view for illustrating a method
of manufacturing the conventional display device shown
in Fig. 12.

[0004] The conventional display device 501 includes,
as shownin Fig. 12, a TFT substrate 510, a CF substrate
520 that is arranged opposite the TFT substrate 510 and
a FPC (flexible printed circuit) 530 (connection member)
that is electrically connected to the TFT substrate 510.
[0005] Betweenthe TFT substrate 510 andthe CF sub-
strate 520, an unillustrated liquid crystal layer is ar-
ranged. The TFT substrate 510, the CF substrate 520
and the liquid crystal layer (not shown) constitute a liquid
crystal display panel 502.

[0006] In the upper surface (the surface on the side of
the CF substrate 520) of the TFT substrate 510, a TFT
layer 511 and an alignment mark 512 are formed.
[0007] In the lower surface (the surface on the side of
the TFT substrate 510) of the CF substrate 520, a color
filter layer 521 is formed. This color filter layer 521 in-
cludes a black matrix layer 521 a that functions as a light
blocking layer and a coloring layer 521b that is colored
red, green or blue.

[0008] In the lower surface (the surface on the side of
the TFT substrate 510) of the FPC 530, an alignment
mark 531 is formed. This alignmentmark 531 is arranged,
as seen in plan view, in the same position as the align-
ment mark 512 of the TFT substrate 510.

[0009] In the conventional display device 501, when
the FPC 530 is electrically connected to the TFT sub-
strate 510, as shown in Fig. 13, the liquid crystal display
panel 502 is arranged on a transparent stage 550.
[0010] Then, the alignment mark 512 of the TFT sub-
strate 510 and the alignment mark 531 of the FPC 530
are recognized with a camera 560 arranged below the
stage 550, and the FPC 530 and the TFT substrate 510
are aligned such that the alignment mark 531 of the FPC
530 is positioned directly above the alignment mark 512
of the TFT substrate 510.

[0011] Thereafter, the FPC 530 is thermally bonded to
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the TFT substrate 510 through an adhesive layer (not
shown) such as an ACF. Thus, the FPC 530 is electrically
connected to the TFT substrate 510

[0012] A method of aligning the FPC and the TFT sub-
strate with the alignment mark provided in the FPC and
the alignment mark provided in the TFT substrate is dis-
closed, for example, in patent document 1.

[0013] Conventionally, there is known a display device
that incorporates a display panel in which a CF substrate
functions as a touch panel and which is integral with the
touch panel. In this type of display panel which is integral
with the touch panel, itis necessary to electrically connect
a FPC and the like to the CF substrate functioning as the
touch panel. When the FPC is electrically connected to
the CF substrate, the method of aligning the TFT sub-
strate 510 of the conventional display device 501 de-
scribed above and the FPC 530 can be considered to be
used.

[0014] Figs. 14 and 15 are cross-sectional views for
illustrating an example of the method of electrically con-
necting the FPC to the CF substrate functioning as the
touch panel.

[0015] When the FPC 640 (see Fig. 15) is electrically
connected to the CF substrate 620 functioning as the
touch panel, as shown in Fig. 14, a liquid crystal display
panel 602 is arranged on the transparent stage 550.
Then, as in the method of electrically connecting the FPC
530 to the TFT substrate 510 described above, a FPC
630 is electrically connected to a TFT substrate 610.
[0016] The TFT substrate 610 and the FPC 630 are
configured, for example, as the TFT substrate 510 and
the FPC 530 of the conventional display device 501
shown in Fig. 12 are configured. Specifically, in the upper
surface (the surface on the side of the CF substrate 620)
of the TFT substrate 610, a TFT layer 611 and an align-
ment mark 612 are formed. In the lower surface (the sur-
face on the side of the TFT substrate 610) of the FPC
630, an alignment mark 631 is formed.

[0017] In the lower surface (the surface on the side of
the TFT substrate 610) of the CF substrate 620, a color
filter layer 621 including a black matrix layer 621 a and
a coloring layer 621 b is formed; in the upper surface (the
surface on the opposite side of the TFT substrate 610)
of the CF substrate 620, an alignment mark 622 is
formed.

[0018] As shown in Fig. 15, in the lower surface (the
surface on the side of the CF substrate 620) of the FPC
640 that s electrically connected to the CF substrate 620,
an alignment mark 641 is formed.

[0019] Then, the alignment mark 622 of the CF sub-
strate 620 and the alignment mark 641 of the FPC 640
are recognized with the camera 560, and the FPC 640
and the CF substrate 620 are aligned such that the align-
ment mark 641 of the FPC 640 is positioned directly
above the alignment mark 622 of the CF substrate 620.
[0020] Thereafter, the FPC 640 is thermally bonded to
the CF substrate 620 through an adhesive layer (not
shown) such as an ACF. Thus, the FPC 640 is electrically
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connected to the CF substrate 620.
Related Art Document
Patent Document

[0021] Patent document 1: JP-A-2000-114677

Disclosure of the Invention
Problems to be Solved by the Invention

[0022] However, in the liquid crystal display panel 602
shown in Figs. 14 and 15, the black matrix layer 621a
and the TFT layer 611 are arranged in a position directly
below the alignment mark 622 of the CF substrate 620.
Hence, when the FPC 640 and the CF substrate 620 are
aligned, it is difficult to recognize, with the camera 560,
the alignment mark 622 of the CF substrate 620 and the
alignment mark 641 of the FPC 640. Consequently, since
it is difficult to align the FPC 640 and the CF substrate
620, it is disadvantageously difficult to attach the FPC
640 to the CF substrate 620.

[0023] Althougha method of designing the black matrix
layer 621 a and the TFT layer 611 such that the they are
prevented from being positioned directly below the align-
ment mark 622 can be considered, the number of con-
straints on the design is increased. Specifically, for ex-
ample, when the black matrix layer 621 a is moved in-
wardly (a direction away from the end surface of the CF
substrate 620) of the CF substrate 620, aninconvenience
such as the escape of light is produced. A region where
the TFT layer 611 is formed is fixed; if, within such a
region, the TFT layer 611 is formed such that the TFT
layer 611 is prevented from being positioned directly be-
low the alignment mark 622, it is necessary to decrease
(narrow) the width of wiring and the space of the TFT
layer 611. Hence, it may be impossible to form the wiring
of the TFT layer.

[0024] Although a method of arranging the camera on
the upper side of the liquid crystal display panel 602 can
be considered, it is necessary to adapt the device such
as by attaching the camera additionally. In this case, it
is also necessary to provide an alignment mark in the
upper surface of the FPC 640. Furthermore, when the
FPC 640 is manufactured, since the alignment mark in
the upper surface of the FPC 640 is more likely to be
displaced with respect to an electrode or wiring (not
shown) on the lower surface of the FPC 640, it is difficult
to align the FPC 640 and the CF substrate 620.

[0025] The presentinvention is made to solve the fore-
going problems; an object of the present invention is to
provide a display device in which a connection member
can easily be attached to a display panel.

Means for Solving the Problem

[0026] To achieve the above object, according to one
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aspect of the present invention, there is provided a dis-
play device including: a display panel that includes a first
substrate and a second substrate arranged opposite the
first substrate; a first connection member that is electri-
cally connected to the first substrate of the display panel;
and a second connection member that is electrically con-
nected to the second substrate of the display panel, in
which a first locating portion is provided in the first sub-
strate or the first connection member, and a second lo-
cating portion corresponding to the first locating portion
is provided in the second connection member.

[0027] In the display device according to the one as-
pect, as described above, the first locating portion is pro-
vided in the first substrate or the first connection member,
and the second locating portion corresponding to the first
locating portion is provided in the second connection
member. In this way, when the second connection mem-
ber is attached to the second substrate (display panel),
the first locating portion and the second locating portion
are aligned, and thus it is possible to align the first sub-
strate or the first connection member and the second
connection member. In other words, the second sub-
strate and the second connection member can be indi-
rectly aligned. Consequently, itis possible to easily attach
the second connection member to the second substrate
(display panel).

[0028] In the display device according to the one as-
pect, as described above, unlike the case where the first
locating portion is provided in the second substrate, the
first locating portion is provided in the first substrate or
the first connection member, and thus it is possible to
arrange the firstlocating portion in a region where a black
matrix layer and a thin-film element layer are not provid-
ed. In this way, for example, when the second connection
member and the display panel are aligned with a camera,
since the first locating portion and the second locating
portion can be recognized with the camera, it is possible
to easily align the first substrate or the first connection
member and the second connection member. Conse-
quently, it is possible to more easily attach the second
connection member to the display panel. For example,
when a locating pin is used to align the first substrate or
the first connection member and the second connection
member, a though hole through which the locating pin is
inserted can be arranged in the region where the black
matrix layer and the thin-film element layer are not pro-
vided. Thus, it is possible to easily form a through hole
in the first substrate or the first connection member and
the second connection member.

[0029] In the display device according to the one as-
pect described above, the second locating portion is pref-
erably provided in a portion of the second connection
member outside the second substrate. In this configura-
tion, the black matrix layer is prevented from being ar-
ranged in a position directly below the second location
portion. In this way, for example, when the second con-
nection member and the display panel are aligned with
the camera, the second locating portion can easily be
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recognized with the camera. For example, when the lo-
cating pin is used to align the first substrate or the first
connection member and the second connection member,
the though hole through which the locating pin is inserted
can be easily formed in the region where the black matrix
layer is not provided.

[0030] Preferably, in the display device according to
the one aspectdescribed above, a thin-film elementlayer
is provided in the surface of the first substrate on the side
of the second substrate, and the second locating portion
is provided in a portion of the second connection member
outside the thin-film element layer. In this configuration,
the thin-film element layer is prevented from being ar-
ranged in a position directly below the second locating
portion. In this way, for example, when the second con-
nection member and the display panel are aligned with
the camera, the second locating portion can easily be
recognized with the camera. For example, when the lo-
cating pin is used to align the first substrate or the first
connection member and the second connection member,
the though hole through which the locating pin is inserted
can easily be formed in a region where the thin-film ele-
ment layer is not provided.

[0031] Preferably, in the display device according to
the one aspect described above, the second substrate
functions as a touch panel. As described above, when
the second substrate functions as the touch panel, since
it is necessary to electrically connect the second sub-
strate to the connection member (second connection
member), it is particularly effective to configure the dis-
play device as described above.

[0032] Preferably, in the display device according to
the one aspect described above, the first locating portion
includes an alignment mark provided in the first sub-
strate, and the second locating portion includes an align-
ment mark provided in the second connection member.
In this configuration, the first locating portion and the sec-
ond locating portion are recognized with the camera, and
thus itis possible to easily align the first substrate (display
panel) and the second connection member.

[0033] Preferably, in the display device in which the
first locating portion and the second locating portion in-
clude the alignment marks, the second locating portion
is provided in the surface of the second locating member
on the side of the second substrate. In this configuration,
with the camera arranged below the display panel, it is
possible to easily recognize the second locating portion.
[0034] Preferably, in the display device in which the
first locating portion and the second locating portion in-
clude the alignment marks, the first locating portion is
provided in a surface of the first substrate on the side of
the second substrate. In this configuration, it is possible
to form the first locating portion at the same time when
the thin-film element layer is formed in the first substrate.
As compared with the case where the firstlocating portion
is provided in the surface of the first substrate on the
opposite side of the second substrate, it is possible to
reduce the distance between the first locating portion and
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the second locating portion. In this way, when the first
locating portion and the second locating portion are rec-
ognized with the camera, itis possible to reduce the case
where either of the first locating portion and the second
locating portion goes out of focus. Consequently, it is
possible to reduce the decrease in the accuracy of align-
ing the first locating portion (the first substrate) and the
second locating portion (the second connection mem-
ber).

[0035] Preferably, in the display device in which the
first locating portion and the second locating portion in-
clude the alignment marks, the first locating portion is
provided in a portion of the first substrate between the
second substrate and the first connection member. In
this configuration, the first connection member and the
second substrate are prevented from being arranged be-
tween the first locating portion and the second locating
portion, and thus it is possible to easily reduce the case
where the second locating portion cannot be recognized
with the camera.

[0036] Preferably, in the display device according to
the one aspect described above, the first locating portion
includes a through hole provided in the first connection
member, and the second locating portion includes a
through hole provided in the second connection member.
In this configuration, for example, the locating pin or the
like is inserted through the first locating portion, and
thereafter the second locating portion is inserted in the
locating pin, and thus itis possible to easily align the first
connection member and the second connection member.
In this way, it is possible to easily and indirectly align the
display panel and the second connection member.
[0037] Preferably, in the display device in which the
first locating portion and the second locating portion in-
clude the through holes, the first locating portion is pro-
vided in a portion of the first connection member outside
the first substrate. In this configuration, it is possible to
form the through hole in a region where the black matrix
layer and the thin-film element layer are not provided, as
seen in plan view. The first locating portion is provided
in the portion of the first connection member outside the
first substrate, and thus itis possible to insert the locating
pin through the first locating portion without the provision
of a through hole in the first substrate. Thus, it is possible
to more easily align the first connection member and the
second connection member.

[0038] Preferably, in the display device according to
the one aspect described above, the first locating portion
and the second locating portion are arranged, as seen
in plan view, in the same position. In this configuration,
the first locating portion and the second locating portion
can be easily aligned.

[0039] In the display device according to the one as-
pect described above, the first connection member may
include a FPC or a FFC and the second connection mem-
ber may include a FPC or a FFC.

[0040] Preferably, in the display device according to
the one aspect described above, in each of the second
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substrate and the second connection member, a connec-
tion determination mark for determining whether or not
the second substrate and the second connection mem-
ber are connected is provided, and the connection de-
termination mark of the second substrate and the con-
nection determination mark of the second connection
member are arranged in corresponding positions. In this
configuration, after the second connection member is at-
tachedto the second substrate, itis possible to determine
whether or not the second connection member is at-
tached to the desired position of the second substrate.
[0041] Preferably, in the display device according to
the one aspect described above, a plurality of first locat-
ing portions are provided, and a plurality of second lo-
cating portions are provided. In this configuration, it is
possible to reduce the rotational displacement in the pla-
nar direction between the first substrate or the first con-
nection member and the second connection member,
and thus it is possible to reduce the rotational displace-
ment in the planar direction between the second sub-
strate (display panel) and the second connection mem-
ber.

[0042] Preferably, in the display device according to
the one aspect described above, the first locating portion
and the second locating portion are formed that the sizes
and shapes thereof are the same as each other. In this
configuration, itis possible to easily align the first locating
portion and the second locating portion.

Advantages of the Invention

[0043] As described above, according to the present
invention, it is possible to obtain the display device that
can easily attach the connection member to the display
panel.

Brief Description of Drawings
[0044]

[Fig. 1] A cross-sectional view showing the structure
of a liquid crystal display device according to a first
embodiment of the present invention;

[Fig. 2] A plan view showing the structure of the liquid
crystal display device

shown in Fig. 1 and according to the firstembodiment
of the present invention;

[Fig. 3] A cross-sectional view for illustrating a meth-
od of manufacturing the liquid crystal display device
shown in Fig. 1 and according to the firstembodiment
of the present invention;

[Fig. 4] A cross-sectional view for illustrating the
method of manufacturing the liquid crystal display
device shown in Fig. 1 and according to the first em-
bodiment of the present invention;

[Fig. 5] A cross-sectional view showing the structure
of a liquid crystal display device according to a sec-
ond embodiment of the present invention;
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[Fig. 6] A plan view showing the structure of the liquid
crystal display device shown in Fig. 5 and according
to the second embodiment of the present invention;
[Fig. 7] A cross-sectional view for illustrating a meth-
od of manufacturing the liquid crystal display device
shown in Fig. 5 and according to the second embod-
iment of the present invention;

[Fig. 8] A cross-sectional view for illustrating the
method of manufacturing the liquid crystal display
device shown in Fig. 5 and according to the second
embodiment of the present invention;

[Fig. 9] A cross-sectional view for illustrating the
method of manufacturing the liquid crystal display
device shown in Fig. 5 and according to the second
embodiment of the present invention;

[Fig. 10] A plan view showing the structure of a TFT
substrate and an alignment mark of a FPC in a liquid
crystal display device corresponding to a first varia-
tion of the present invention;

[Fig. 11] A plan view showing the structure of a TFT
substrate and alignment marks of a FPC in a liquid
crystal display device corresponding to a second var-
iation of the present invention;

[Fig. 12] A cross-sectional view showing the struc-
ture of an example of a conventional display device;
[Fig. 13] A cross-sectional view for illustrating a
method of manufacturing the conventional display
device shown in Fig. 12;

[Fig. 14] A cross-sectional view for illustrating an ex-
ample of the method of electrically connecting a FPC
to a CF substrate functioning as a touch panel; and
[Fig. 15] A cross-sectional view for illustrating the
example of the method of electrically connecting the
FPC to the CF substrate functioning as the touch
panel.

Description of Embodiments

[0045] Embodiments of the present invention will be
described below with reference to accompanying draw-
ings. For ease of understanding, even a cross-sectional
view may not be hatched; even a plan view may be
hatched.

(First embodiment)

[0046] The structure of a liquid crystal display device
1 according to a first embodiment of the present invention
will first be described with reference to Figs. 1 and 2.

[0047] The liquid crystal display device 1 according to
the first embodiment of the present invention includes,
as shown in Fig. 1, a TFT substrate 10, a CF substrate
20 that is arranged opposite the TFT substrate 10,a FPC
30 that is electrically connected to the TFT substrate 10
and a FPC 40 that is electrically connected to the CF
substrate 20. The liquid crystal display device 1 is an
example of a "display device" of the present invention.
The TFT substrate 10 is an example of a "first substrate"
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of the present invention; the CF substrate 20 is an ex-
ample of a "second substrate" of the present invention.
The FPC 30is an example of a "first connection member"
of the present invention; the FPC 40 is an example of a
"second connection member" of the present invention.
[0048] Between the TFT substrate 10 and the CF sub-
strate 20, an unillustrated liquid crystal layer is arranged.
The TFT substrate 10, the CF substrate 20 and the liquid
crystal layer (not shown) constitute a liquid crystal display
panel 2. This liquid crystal display panel 2 functions as
a display panel by being illuminated by an unillustrated
backlight device. The liquid crystal display panel 2 is an
example of a "display panel" of the present invention.
[0049] The TFT substrate 10 is transparent, and is
formed with an insulating substrate such as a glass sub-
strate.

[0050] Here, in the first embodiment, in the upper sur-
face (the surface on the side of the CF substrate 20) 10a
of the TFT substrate 10, a TFT layer 11 and alignment
marks 12 and 13 are formed. The TFT layer 11 is an
example of a "thin-film element layer" of the present in-
vention; the alignment mark 13 is an example of a "first
locating portion" of the present invention.

[0051] The TFT layer 11 is electrically connected to
the FPC 30 through a plurality of wirings that are formed
on the upper surface 10a of the TFT substrate 10 and
that are not shown. The TFT layer 11 is formed to have
a slightly larger area than the display region (not shown)
of the liquid crystal display panel 2. For example, in Fig.
1, the TFT layer 11 is formed in a region extending out-
wardly of the region where the CF substrate 20 is ar-
ranged; the TFT layer 11 may be formed in only a portion
(region) within the region where the CF substrate 20 is
arranged.

[0052] The alignment mark 12 is formed in a portion a
predetermined distance away from the portion (region)
of the TFT substrate 10 where the CF substrate 20 is
arranged.

[0053] In the first embodiment, the alignment mark 13
is formed in a portion between the portion of the TFT
substrate 10 where the CF substrate 20 is arranged and
the portion of the TFT substrate 10 where the FPC 30 is
arranged. Specifically, as shown in Figs. 1 and 2, the
alignment mark 13 is provided, as seen in plan view, in
a portion of the TFT substrate 10 between the CF sub-
strate 20 and the FPC 30. For ease of understanding, in
Fig. 2, the TFT layer 11 is omitted.

[0054] As shown in Fig. 1, the alignment mark 13 is
provided, as seen in plan view, in a portion outside the
TFTlayer 11 and ablack matrixlayer 21 a to be described
later.

[0055] Asshown in Fig. 2, two alignment marks 12 and
two alignment marks 13 are provided. The alignment
marks 12 and 13 are formed to be rectangular, for exam-
ple, square. The alignment marks 12 and 13 may be
formed either in the shape of a cross or in any other
shape.

[0056] The alignment marks 12 and 13 are formed in
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the upper surface 10a of the TFT substrate 10 at the
same time when the TFT layer 11 (see Fig. 1) is formed.
The alignment marks 12 and 13 may not be formed at
the same time when the TFT layer 11 is formed.

[0057] The CF substrate 20 is transparent, and is
formed with an insulating substrate such as a glass sub-
strate.

[0058] In the first embodiment, on the upper surface
(the surface on the opposite side of the TFT substrate
10) 20a of the CF substrate 20, wiring, an electrode, a
light reception element or the like that is not shown is
formed, and the CF substrate 20 functions as a touch
panel. In other words, the liquid crystal display panel 2
is a display panel that is integral with the touch panel. As
the method of detecting the position of the CF substrate
20 (touch panel), itis possible to employ an infrared meth-
od, a capacitance combination method, a resistive film
method, an electromagneticinduction combination meth-
od, an ultrasonic method or the like.

[0059] As shown in Fig. 1, in the lower surface (the
surface on the side of the TFT substrate 10) 20b of the
CF substrate 20, a color filter layer 21 is formed; in the
upper surface 20a, a connection determination mark 22
for determining whether or not the CF substrate 20 and
the FPC 40 are properly connected is formed.

[0060] The color filter layer 21 includes a black matrix
layer 21 a that functions as a light blocking layer and a
coloring layer 21b that is colored red, green or blue.
[0061] As shown in Fig. 2, two connection determina-
tion marks 22 are provided. The connection determina-
tion marks 22 are formed to be rectangular, for example,
square. The connection determination marks 22 may be
formed in the shape of a cross or in any other shape.
[0062] As shown in Fig. 1, in the lower surface (the
surface on the side of the TFT substrate 10) 30a of the
FPC 30, an alignment mark 31 is formed. As shown in
Fig. 2, two alignment marks 31 are provided, and, as
seen in plan view, are arranged in the same positions as
the alignment marks 12 of the TFT substrate 10. The
alignment mark 31 is formed, for example, to have the
same size and shape as the alignment mark 12 of the
TFT substrate 10.

[0063] As shown in Fig. 1, in the lower surface (the
surface on the side of the CF substrate 20) 40a of the
FPC 40, an alignment mark 41 and a connection deter-
mination mark 42 are formed. The alignment mark 41 is
an example of a "second locating portion" of the present
invention.

[0064] As shownin Fig. 2, two alignment marks 41 are
provided, and, as seen in plan view, are arranged in the
same positions as the alignment marks 13 of the TFT
substrate 10. Specifically, as shown in Figs. 1 and 2, the
alignment marks 41 are provided, as seen in plan view,
in portions of the TFT substrate 10 outside the CF sub-
strate 20, and are provided in the portions of the TFT
substrate 10 between the CF substrate 20 and the FPC
30. The alignment marks 41 are provided, as seen in plan
view, in the portions outside the TFT layer 11 and the
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black matrix layer 21 a.

[0065] The alignment mark 41 is formed, for example,
to have the same size and shape as the alignment mark
13 of the TFT substrate 10.

[0066] As shown in Fig. 2, two connection determina-
tion marks 42 are provided, and, as seen in plan view,
are arranged in the same positions as the connection
determination marks 22 of the CF substrate 20. The con-
nection determination mark 42 is formed, for example,
to have the same size and shape as the connection de-
termination mark 22 of the CF substrate 20.

[0067] The method of manufacturing the liquid crystal
display device 1 according to the first embodiment of the
present invention will now be described with reference
to Figs. 3 and 4.

[0068] As shown in Fig. 3, on a transparent stage 50,
the liquid crystal display panel 2 (the TFT substrate 10
and the CF substrate 20) is arranged. Here, the liquid
crystal display panel 2 is arranged such that the align-
ment mark 12 of the TFT substrate 10 is positioned di-
rectly above a camera 60. The CF substrate 20 is previ-
ously and accurately fixed to a desired position on the
TFT substrate 10.

[0069] Then, the alignment mark 12 of the TFT sub-
strate 10 and the alignment mark 31 of the FPC 30 are
recognized with the camera 60 arranged below the stage
50, and the FPC 30 and the TFT substrate 10 are aligned
such that the alignment mark 31 of the FPC 30 is posi-
tioned directly above the alignment mark 12 of the TFT
substrate 10. Here, the focal position of the camera 60
is set at an intermediate height between the alignment
mark 12 and the alignment mark 31. Thus, the camera
60 can simultaneously recognize the alignment mark 12
and the alignment mark 31.

[0070] When the camera 60 recognizes the alignment
marks 12 and 31, light is preferably applied from below
the stage 50. However, the so-called epi-illumination, that
is, the application of light from above the FPC 30, may
be performed.

[0071] Thereafter, the FPC 30 is thermally bonded to
the TFT substrate 10 through an adhesive layer (not
shown) such as an ACF. Thus, the FPC 30 is electrically
connected to the TFT substrate 10.

[0072] In this way, the FPC 30 is accurately attached
to the desired position of the TFT substrate 10.

[0073] Then, as shown in Fig. 4, the camera 60 is
moved such that the alignment mark 13 of the TFT sub-
strate 10 is positioned directly above the camera 60. The
liquid crystal display panel 2 and the FPC 30 may be
moved such that the alignment mark 13 of the TFT sub-
strate 10 is positioned directly above the camera 60.
[0074] Then, the alignment mark 13 of the TFT sub-
strate 10 and the alignment mark 41 of the FPC 40 are
recognized with the camera 60, and the FPC 40 and the
TFT substrate 10 are aligned such that the alignment
mark 41 of the FPC 40 is positioned directly above the
alignment mark 13 of the TFT substrate 10. Here, the
focal position of the camera 60 is set at an intermediate
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height between the alignment mark 13 and the alignment
mark 41. Thus, the camera 60 can simultaneously rec-
ognize the alignment mark 13 and the alignment mark 41.
[0075] Thereafter, the FPC 40 is thermally bonded to
the CF substrate 20 through an adhesive layer (not
shown) such as an ACF. Thus, the FPC 40 is electrically
connected to the CF substrate 20.

[0076] In this way, the FPC 40 is accurately attached
to the desired position of the CF substrate 20 (the liquid
crystal display panel 2).

[0077] With the FPC 40 accurately attached to the CF
substrate 20 (the liquid crystal display panel 2), the align-
ment mark 13 of the TFT substrate 10 and the alignment
mark 41 of the FPC 40 are arranged in the same position,
as seen in plan view. Hence, the positions of the align-
ment mark 13 of the TFT substrate 10 and the alignment
mark 41 of the FPC 40 are determined, and thus it is
possible to determine whether or not the FPC 40 is ac-
curately attached to the desired position of the CF sub-
strate 20 (the liquid crystal display panel 2).

[0078] Forexample,throughagapbetweenthe wirings
of the TFT layer 11 or the like, the connection determi-
nation mark 22 of the CF substrate 20 and the connection
determination mark 42 of the FPC 40 may be partially
recognized (seen). The connection determination mark
22 of the CF substrate 20 and the connection determi-
nation mark 42 of the FPC 40 are arranged in the same
position, as seen in plan view. Hence, when the connec-
tion determination mark 22 of the CF substrate 20 and
the connection determination mark 42 of the FPC 40 can
be recognized (seen), the positions of the connection de-
termination mark 22 of the CF substrate 20 and the con-
nection determination mark 42 of the FPC 40 are deter-
mined, and thus it is possible to determine whether or
not the FPC 40 is accurately attached to the desired po-
sition of the CF substrate 20 (the liquid crystal display
panel 2).

[0079] In the first embodiment, as described above,
the alignment mark 13 is provided in the TFT substrate
10, the alignment mark 41 is provided in the FPC 40 and
the alignment mark 13 and the alignment mark 41 are
arranged in the same position, as seen in plan view. In
this way, when the FPC 40 is attached to the CF substrate
20 (the liquid crystal display panel 2), the alignment mark
13 and the alignment mark 41 are aligned, and thus it is
possible to align the TFT substrate 10 and the FPC 40.
In other words, the CF substrate 20 and the FPC 40 can
be indirectly aligned. Consequently, it is possible to easily
attach the FPC 40 to the CF substrate 20 (the liquid crys-
tal display panel 2).

[0080] In the first embodiment, as described above,
unlike the case where the alignment mark is provided in
the CF substrate 20, the alignment mark 13 is provided
inthe TFT substrate 10, and thus it is possible to arrange
the alignment mark 13 in a region where the black matrix
layer 21 a and the TFT layer 11 are not provided. In this
way, since the alignment mark 13 and the alignment mark
41 can be recognized with the camera 60, it is possible
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to easily align the TFT substrate 10 and the FPC 40.
Consequently, itis possible to more easily attach the FPC
40 to the CF substrate 20 (the liquid crystal display panel
2).

[0081] In the first embodiment, as described above,
the alignment mark 41 is provided, as seen in plan view,
in a portion of the FPC 40 outside the CF substrate 20,
and thus the black matrix layer 21 a is prevented from
being arranged in a position directly below the alignment
mark 41. Inthis way, the alignment mark 41 can be easily
recognized with the camera 60.

[0082] In the first embodiment, as described above,
the alignment mark 41 is provided, as seen in plan view,
in a portion of the FPC 40 outside the TFT layer 11, and
thus the TFT layer 11 is prevented from being arranged
in a position directly below the alignment mark 41. In this
way, the alignment mark 41 can be easily recognized
with the camera 60.

[0083] In the first embodiment, as described above,
the CF substrate 20 functions as the touch panel. As
described above, when the CF substrate 20 functions as
the touch panel, since it is necessary to electrically con-
nect the CF substrate 20 to the connection member (the
FPC 40), it is particularly effective to configure the liquid
crystal display device 1 as described above.

[0084] In the first embodiment, as described above,
the alignment mark 41 is provided in the lower surface
(the surface on the side of the CF substrate 20) 40a of
the FPC 40, and thus the camera 60 arranged below the
liquid crystal display panel 2 can easily recognize the
alignment mark 41.

[0085] In the first embodiment, as described above,
the alignment mark 13 is provided in the upper surface
(the surface on the side of the CF substrate 20) 10a of
the TFT substrate 10, and thus it is possible to form the
alignment mark 13 at the same time when the TFT layer
11 is formed in the TFT substrate 10. As compared with
the case where the alignment mark 13 is provided in the
lower surface (the surface on the opposite side of the CF
substrate 20) of the TFT substrate 10, it is possible to
reduce the distance between the alignment mark 13 and
the alignment mark 41. In this way, when the alignment
marks 13 and 41 are recognized with the camera 60, it
is possible to reduce the case where either of the align-
ment marks 13 and 41 goes out of focus. Consequently,
it is possible to reduce the decrease in the accuracy of
aligning the alignment mark 13 (the TFT substrate 10)
and the alignment mark 41 (the FPC 40).

[0086] In the first embodiment, as described above,
the alignment marks 13 and 41 are provided, as seen in
plan view, in portions between the CF substrate 20 and
the FPC 30, and thus the FPC 30 and the CF substrate
20 are prevented from being arranged between the align-
ment mark 13 and the alignment mark 41, with the result
that it is possible to easily reduce the case where the
alignment mark 41 cannot be recognized with the camera
60.

[0087] In the first embodiment, as described above,
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the two alignment marks 13 are provided, and the two
alignment marks 41 are also provided, and thus it is pos-
sible to reduce the rotational displacement in the planar
direction between the TFT substrate 10 (the liquid crystal
display panel 2) and the FPC 40.

[0088] In the first embodiment, as described above,
the alignment mark 13 and the alignment mark 41 are
formed to have the same size and shape as each other,
and thus it is possible to more easily align the alignment
mark 13 and the alignment mark 41.

(Second embodiment)

[0089] Inasecondembodiment, withreference to Figs.
5to0 9, unlike the first embodiment, a case where a FPC
130 electrically connected to a TFT substrate 110 and a
FPC 140 electrically connected to the CF substrate 20
are aligned and where thus the FPC 140 and the CF
substrate 20 (liquid display panel 102) are aligned will be
described.

[0090] The structure of a liquid crystal display device
101 according to the second embodiment of the present
invention will first be described with reference to Figs. 5
and 6.

[0091] The liquid crystal display device 101 according
to the second embodiment of the present invention in-
cludes, as shown in Fig. 5, the TFT substrate 110, the
CF substrate 20 that is arranged opposite the TFT sub-
strate 110, the FPC 130 that is electrically connected to
the TFT substrate 110 and the FPC 140 that s electrically
connected to the CF substrate 20. The liquid crystal dis-
play device 101 is an example of the "display device" of
the present invention. The TFT substrate 110 is an ex-
ample of the "first substrate" of the present invention.
The FPC 130is an example of the "first connection mem-
ber" of the present invention; the FPC 140 is an example
of the "second connection member" of the presentinven-
tion.

[0092] Betweenthe TFT substrate 110 and the CF sub-
strate 20, an unillustrated liquid crystal layer is arranged.
The TFT substrate 110, the CF substrate 20 and the liquid
crystal layer (not shown) constitute the liquid crystal dis-
play panel 102 which is integral with a touch panel. The
liquid crystal display panel 102 is an example of the "dis-
play panel" of the present invention.

[0093] The TFT substrate 110 is transparent, and is
formed with an insulating substrate such as a glass sub-
strate.

[0094] Here, in the second embodiment, in the upper
surface (the surface on the side of the CF substrate 20)
110a of the TFT substrate 110, a TFT layer 11 and an
alignment mark 12 are formed whereas the alignment
mark 13 of the first embodiment is not formed.

[0095] In the lower surface (the surface on the side of
the TFT substrate 110) 130a of the FPC 130, an align-
ment mark 31 is formed.

[0096] In the second embodiment, in the FPC 130, a
through hole 131 is formed. As shown in Fig. 6, two
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through holes 131 are provided. The through hole 131 is
formed to be circular. The through hole 131 isan example
of the "first locating portion" of the present invention. In
Fig. 6, for ease of understanding, the TFT layer 11 is
omitted.

[0097] The through holes 131 are provided, as seen in
plan view, in portions of the FPC 130 outside the TFT
substrate 110.

[0098] Inthe second embodiment, as shown in Fig. 5,
in the lower surface (the surface on the side of the CF
substrate 20) 140a of the FPC 140, a connection deter-
mination mark 42 is formed but the alignment mark 41
of the first embodiment is not formed.

[0099] In the second embodiment, in the FPC 140, a
through hole 141 is formed. As shown in Fig. 6, two
through holes 141 are formed, and are arranged, as seen
in plan view, in the same positions as the through holes
131 of the FPC 130. In other words, the through holes
141 are provided, as seen in plan view, in the portions
of the FPC 140 outside the TFT substrate 110. The
through hole 141 is an example of the "second locating
portion" of the present invention.

[0100] The through hole 141 is formed, for example,
to have the same size and shape as the through hole
131 of the FPC 130.

[0101] The other structures in the second embodiment
are the same as in the first embodiment.

[0102] The method of manufacturing the liquid crystal
display device 101 according to the second embodiment
of the present invention will now be described with ref-
erence to Figs. 7 to 9.

[0103] As shown in Fig. 7, on a transparent stage 50,
the liquid crystal display panel 102 (the TFT substrate
110 and the CF substrate 20) is arranged.

[0104] Then, the alignment mark 12 of the TFT sub-
strate 110 and the alignment mark 31 of the FPC 130 are
recognized with the camera 60 arranged below the stage
50, and the FPC 130 and the TFT substrate 110 are
aligned such that the alignment mark 31 of the FPC 130
is positioned directly above the alignment mark 12 of the
TFT substrate 110.

[0105] Thereafter, the FPC 130 is thermally bonded to
the TFT substrate 110 through an adhesive layer (not
shown) such as an ACF. Thus, the FPC 130 s electrically
connected to the TFT substrate 110.

[0106] In this way, the FPC 130 is accurately attached
to the desired position of the TFT substrate 110.

[0107] Then, as shown in Fig. 8, a locating pin 150 is
inserted through the through hole 131 of the FPC 130.
Here, the locating pin 150 may be fixed to the stage 50.
[0108] Thereafter, as shown in Fig. 9, the locating pin
150 is inserted through the through hole 141 of the FPC
140. Then, the FPC 140 is thermally bonded to the CF
substrate 20 through an adhesive layer (not shown) such
as an ACF. Thus, the FPC 140 is electrically connected
to the CF substrate 20.

[0109] In this way, the FPC 140 is accurately attached
to the desired position of the CF substrate 20 (the liquid
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crystal display panel 102).

[0110] The other manufacturing methodsin the second
embodiment are the same as in the first embodiment.
[0111] In the second embodiment, as described
above, the through holes 131 are provided, as seen in
plan view, in the portions of the FPC 130 outside the TFT
substrate 110, and the through holes 141 are provided,
as seen in plan view, in the portions of the FPC 140 out-
side the TFT substrate 110. In this way, the through holes
131 and 141 can be formed, as seen in plan view, in the
regions where the black matrix layer 21 a and the TFT
layer 11 are not provided. The through holes 131 and
141 are provided, as seen in plan view, in the portions
outside the TFT substrate 110, and thus it is possible to
insert the locating pin 150 through the through hole 131
without the provision of a through hole in the TFT sub-
strate 110. Thus, it is possible to more easily align the
FPC 130 and the FPC 140.

[0112] The other effects in the second embodiment are
the same in the first embodiment.

[0113] The embodiments disclosed herein should be
considered to be illustrative, not restrictive in all respects.
The scope of the present invention is indicated not by
the description of the embodiments discussed above but
by the scope of claims, and further includes meanings
equivalent to the scope of claims and all modifications
within the scope.

[0114] For example, although, in the above embodi-
ments, the example where the display panel and the dis-
play device are applied to the liquid crystal display panel
and the liquid crystal display device, respectively, has
been described, the present invention is not limited to
this example. They may be applied to a display pannel
other than the liquid crystal display panel and the liquid
crystal display device.

[0115] Although, in the above embodiments, the ex-
ample where the FPC is used as the connection member
that is electrically connected to the TFT substrate and
the CF substrate has been described, the present inven-
tion is not limited to this example. For example, a con-
nection member, other than the FPC, such as a FFC
(flexible flat cable) may be used.

[0116] Although, in the above embodiments, the ex-
ample where the alignment mark 13 and the alignment
mark 41 are formed to have the same size and shape
has been described, the present invention is not limited
to this example. The alignment mark 13 and the align-
ment mark 41 may not be formed to have the same size;
they may not be formed to have the same shape. For
example, as with a liquid crystal display device shown in
Fig. 10 and according to a first variation of the present
invention, an alignment mark 13a of the TFT substrate
may be formed in a circumferential shape; an alignment
mark 41 a of the FPC may be formed in the shape of a
circle having an outside shape smaller than the alignment
mark 13a. For example, as with a liquid crystal display
device shown in Fig. 11 and according to a second var-
iation of the present invention, an alignment mark 13b of
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the TFT substrate is formed in the shape of a cross, and
thus four square (rectangular) alignment marks 41b may
be formed in the FPC.

[0117] Likewise, the alignment mark 12 and the align-
ment mark 31 may not be formed to have the same size;
they may not be formed to have the same shape. Like-
wise, the connection determination mark 22 and the con-
nection determination mark 42 may not be formed to have
the same size; they may not be formed to have the same
shape.

[0118] Although, in the above embodiments, the ex-
ample where the connection determination mark for de-
termining whether or not the CF substrate and the FPC
are properly connected is provided has been described,
the present invention is not limited to this example. The
connection determination mark may not be provided.
[0119] Although, in the above embodiments, the case
where the CF substrate functions as the touch panel has
been described, the present invention is not limited to
this case. The CF substrate may notfunction as the touch
panel.

[0120] Although, in the above embodiments, the ex-
ample where the TFT layer is provided as the thin-film
element layer has been described, the present invention
is not limited to this example. A thin-film element layer
other than the TFT layer may be provided.

List of Reference Symbols

[0121]

1,101 liquid crystal display device (display de-
vice)

2,102 liquid crystal display panel (display pan-
el)

10, 110 TFT substrate (first substrate)

10a, 110a upper surface (the surface of the first
substrate on the side of a second sub-
strate)

13, 13a, 13b  alignment mark (first locating portion)

20 CF substrate (second substrate)

22 connection determination mark

30, 130 FPC (first connection member)

40, 140 FPC (second connection member)

40a, 140a lower surface (the surface of the second
connection member on the side of the
second substrate)

41, 41a,41b  alignment mark (second locating por-
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tion)
42 connection determination mark
131 through hole (first locating portion)
141 through hole (second locating portion)
Claims

1. A display device comprising:

adisplay panelthatincludes afirst substrate and
a second substrate arranged opposite the first
substrate;

afirstconnection member thatis electrically con-
nected to the first substrate of the display panel;
and

a second connection member that is electrically
connected to the second substrate of the display
panel,

wherein a first locating portion is provided in the
first substrate or the first connection member,
and

a second locating portion corresponding to the
first locating portion is provided in the second
connection member.

2. The display device of claim 1,
wherein the second locating portion is provided in a
portion of the second connection member outside
the second substrate.

3. The display device of claim 1 or 2,
wherein a thin-film element layer is provided in a sur-
face of the first substrate on a side of the second
substrate, and
the second locating portion is provided in a portion
of the second connection member outside the thin-
film element layer.

4. The display device of any one of claims 1 to 3,
wherein the second substrate functions as a touch
panel.

5. The display device of any one of claims 1 to 4,
wherein the first locating portion includes an align-
ment mark provided in the first substrate, and
the second locating portion includes an alignment
mark provided in the second connection member.

6. The display device of claim 5,
wherein the second locating portion is provided in a
surface of the second locating member on the side
of the second substrate.

7. The display device of claim 5 or 6,
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11.

12.

13.

14.

15.
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wherein the first locating portion is provided in a sur-
face of the first substrate on the side of the second
substrate.

The display device of any one of claims 5t0 7,
wherein the first locating portion is provided in a por-
tion of the first substrate between the second sub-
strate and the first connection member.

The display device of any one of claims 1 to 4,
wherein the first locating portion includes a through
hole provided in the first connection member, and
the second locating portion includes a through hole
provided in the second connection member.

The display device of claim 9,

wherein the first locating portion is provided in a por-
tion of the first connection member outside the first
substrate.

The display device of any one of claims 1 to 10,
wherein the first locating portion and the second lo-
cating portion are arranged, as seen in plan view, in
a same position.

The display device of any one of claims 1 to 11,
wherein the first connection member includes a FPC
ora FFC, and

the second connection member also includes a FPC
oraFFC.

The display device of any one of claims 1 to 12,
wherein, in each of the second substrate and the
second connection member, a connection determi-
nation mark for determining whether or not the sec-
ond substrate and the second connection member
are connected is provided, and

the connection determination mark of the second
substrate and the connection determination mark of
the second connection member are arranged in cor-
responding positions.

The display device of any one of claims 1 to 13,
wherein a plurality of the first locating portions are
provided, and

a plurality of the second locating portions are provid-
ed.

The display device of any one of claims 1 to 14,
wherein the first locating portion and the second lo-
cating portion are formed that sizes and shapes
thereof are the same as each other.
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