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Suggested is a display device with a touch panel which adopts
anovel detection structure. The display device with the touch
panel includes: a touch panel including a pair of substrates
provided with electrodes on opposing surfaces thereof, and a
spacer for retaining a gap between the pair of substrates; and
a display panel located on a back surface of the touch panel,
in which one of the pair of substrates is provided with a metal
wiring formed on a resin.
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\ll-iEggllZCétl\l_T%E PITCH OF
PRODUCT DEFINITION | piTGH P (12m) OF | METAL WIRING
DISPLAY PANEL
VGA CELL PHONE | APPROXIMATELY | <
(HIGH DEFINITION) 300ppi P=100 3.15mm OR LESS
DIGITAL CAMERA, ETC. | APPROXIMATELY <
) 120<P<140 2.23mm OR LESS
GENERAL-PURPOSE 140<P <170 1.81mm OR LESS
COMPATIBLE WITH
STINCH OR SMALLER 170<P<200 | 151mm ORLESS
TELEVISION
COMPATIBLE WITH | APPROXIMATELY
40-INCH OR SMALLER 100ppi 200<P§250 1.17mm OR LESS
HIGH-DEFINITION
TELEVISION 250<P <300 0.95mm OR LESS
300<P <350 0.79mm OR LESS
O TR 350<P=400 | 0.67mm OR LESS
400<P=<500 057mm OR LESS
500<P=<700 0.39%mm OR LESS
LARGER THAN 700<P <1000 0.17mm OR LESS
60-INCH 1000<P<1500 | 0.07mm OR LESS
1500<P 0.06mm OR LESS
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DISPLAY DEVICE WITH TOUCH PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Japa-
nese application JP2007-149884 filed on Jun. 6, 2007, the
content of which is hereby incorporated by reference into this
application.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a display device
with a touch panel, in particular, a coordinate detection struc-
ture of a touch panel.

[0004] 2. Description of the Related Art

[0005] Major systems adopted by conventional touch pan-
els include a system of detecting an optical change and a
system of detecting a change in electric characteristic. Of
those, the system of detecting an optical change presents a
problem of instability in detection accuracy.

[0006] The system of detecting a change in electric charac-
teristic is conventionally divided into a resistive film system
and a capacity system.

[0007] FIG. 13 shows a conventional touch panel of a
capacity system. The touch panel includes a transparent elec-
trode TLINE that covers an entirety of a detection area on an
inside surface of a glass substrate GSUB. In the touch panel,
when the glass substrate GSUB is touched by a finger in a
desired position from an outside thereof, a capacity generated
between the finger and the transparent electrode TLINE is
detected, to thereby recognize coordinates in which the finger
has been placed on the glass substrate GSUB.

[0008] FIG. 14 shows a conventional touch panel of a resis-
tive film system. The touch panel has a structure in which a
transparent electrode TLINE that covers an entirety of a
detection area is formed on a glass substrate GSUB, while on
anopposite side thereto, another transparent electrode TLINE
is formed on an optically transparent resin RESIN, and the
two transparent electrodes TLINE, one of which is on the
glass substrate GSUB, and the other one of which is on the
optically transparent resin RESIN, are bonded to each other
so as to face each other. In order to prevent the transparent
electrodes TLINE from developing a short circuit, the struc-
ture is provided with transparent spacers SPACER between
the surfaces to retain predetermined intervals (several pum to
several tens of pm).

[0009] Systems prior to the resistive film system of FIG. 14
include such a system as disclosed in JP 2002-342014 A in
which transparent electrodes are processed into stripe shapes,
the stripe-shaped electrodes are located so as to intersect, and
points of intersection are arranged in a matrix.

SUMMARY OF THE INVENTION

[0010] In the above-mentioned system disclosed in JP
2002-342014 A, the stripe-shaped transparent electrodes are
used, so there is no other way to improve a detection accuracy
than to reduce a line width of the stripe-shaped transparent
electrodes. However, since the transparent electrode having a
small line width is high in resistance, a desired detection
accuracy cannot be retained. In addition, since there is the
need to consider a taper due to etching in a case where the
transparent electrodes are formed to be thick, it is impossible
to obtain a small gap.
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[0011] Therefore, the resistive film system described above
has made its appearance. In this system, since the transparent
electrode is high in resistance, a potential difference between
voltages applied to the transparent electrodes is used to one-
dimensionally detect an input point, that is, a contact position
between the upper and lower transparent electrodes, and to
calculate two-dimensional coordinates thereof by applying a
voltage thereto in X- and Y-axes and detecting a potential
difference therebetween twice.

[0012] However, there arise the following problems.
[0013] A: Since this drive principle is obtained by applying
a high resistance characteristic due to the transparent elec-
trode being a metallic oxide, in a case of using a low resis-
tance film, a voltage drop is reduced, to thereby make it
impossible to perform the detection.

[0014] B: Since the transparent electrode is high in resis-
tance, the size is hard to increase, and the practical size is
considered to be 17 inches (approximately 200x300 mm) or
smaller.

[0015] C: In order to detect two or more input points, a
detection frequency needs to be at least doubled, which low-
ers the detection accuracy.

[0016] D: It takes much cost to pattern and form the trans-
parent electrode.

[0017] E: The transparent electrode is of from 75% to 80%
in transmittance due to the problem of an optical transmit-
tance thereof.

[0018] F: The touch panel generally has a partial area used
concentratedly, and particularly in a case of an input through
a touch pen, a finger, or the like, its external force is concen-
trated on input coordinates. The external force causes the
transparent electrode to warp about the input coordinates,
which makes the transparent electrode susceptible to damage
in the vicinity of the input coordinates.

[0019] G: Since the transparent electrode is generally a
metallic oxide, deterioration of the electrode itself along with
an increase in resistance is inevitable, which poses a problem
with reliability in life.

[0020] H: The voltage drop needs to be detected in an
analog manner, which raises the cost of circuits.

[0021] I: The cost of flexible cables for connecting the
transparent electrodes and the circuits is high.

[0022] J: The transparent electrode has a resistance
increased due to a flow of a current therethrough.

[0023] K: The transparent electrode is not actually trans-
parent to bring about coloring, which subjects a display panel
to deviation in color range.

[0024] In the light of the above-mentioned problems, the
present invention has an object to suggest a display device
with a touch panel which adopts a novel detection structure.
[0025] The present invention provides a plurality of
aspects, of which representative aspects will be described
below.

[0026] First, according to a first aspect, there is used a
display device with a touch panel, including: a touch panel
including a pair of substrates provided with electrodes on
opposing surfaces thereof, and a spacer for retaining a gap
between the pair of substrates; and a display panel located on
a back surface of the touch panel, in which one of the pair of
substrates is provided with a metal wiring formed on a resin.
[0027] According to the present invention, by bonding
resin films provided with metal wirings through the interme-
diation of the spacer, a basic recognition structure can be
realized, which makes it possible to manufacture an inexpen-
sive touch panel that allows multipoint inputs and is high in
durability.
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[0028] Note that the present invention has been made
because, in recent years, (1) the advancement of a cold rolling
process technique for a metal material allows a metal foil to
have a thickness of 5 to 10 um, (2) the advancement of a fancy
plywood technique allows the metal foil having the thickness
of'5to 10 um to be bonded to a PET film or the like with high
accuracy, and (3) the development of a wet etching technique
in which a steep taper angle can be realized by ejecting an
etchant at high temperature and high pressure allows the
metal foil bonded to the PET film to realize a taper angle of
almost 90°. Those techniques can realize such a vertical/
horizontal dimension that allows the use as a touch panel.
[0029] Further, the one of substrates may be provided with
a polarizing plate on an outside thereof. This can suppress
ambient light reflection.

[0030] Further, the spacers may be provided in the gap. This
allows the gap to be kept uniform. Further, a maximum width
of a plan shape of the spacer viewed from a substrate thick-
ness direction may be made larger than the pitch of the metal
wiring. This can prevent a short circuit due to deformation of
the resin film substrate from developing between the oppos-
ing metal wirings, thereby making it possible to suppress
erroneous recognition of the touch panel.

[0031] Further, a maximum width of a plan shape of the
spacer viewed from a substrate thickness direction may be
made larger than the pitch of the metal wiring. This can
reduce the fear of the short circuit.

[0032] Further, the width of the metal wiring may be set to
less than 50% of the wiring pitch of the metal wiring. Unlike
ITO, the metal wiring does not transmit light, resulting in
reduction in transmittance, but the setting can prevent the
reduction. Further, the wiring width may be set to 13 to 20 um.
This allows the use of an inexpensive emulsion photomask.
[0033] Further, the pitch of the metal wiring and a vertical
or horizontal pitch of the display panel may be set to have a
relationship of Table 1. This can suppress occurrence of
moire.

TABLE 1
VERTICAL OR HORIZONTAL PITCH OF
PITCH P (um) OF DISPLAY PANEL METAL WIRING

P =100 3.15 mm OR LESS
100 <P =120 2.63 mm OR LESS
120 <P =140 2.23 mm OR LESS
140 <P =170 1.81 mm OR LESS
170 <P =200 1.51 mm OR LESS
200 <P =250 1.17 mm OR LESS
250 <P =300 0.95 mm OR LESS
300 <P =350 0.79 mm OR LESS
350 <P =400 0.67 mm OR LESS
400 <P =500 0.51 mm OR LESS
500 <P =700 0.39 mm OR LESS

700 <P = 1000
1000 < P = 1500
1500 <P

0.17 mm OR LESS
0.07 mm OR LESS
0.06 mm OR LESS

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] In the accompanying drawings:

[0035] FIG. 1 is a plan schematic diagram of a touch panel
according to an embodiment of the present invention;

[0036] FIG. 2 is a cross-sectional diagram of a display
device with the touch panel according to the embodiment of
the present invention;
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[0037] FIG. 3 is an enlarged cross-sectional diagram of a
second substrate SUB2 within the AA region of FIG. 1;
[0038] FIG. 4 is a perspective view of a touch panel accord-
ing to a modified example;

[0039] FIG.5is a perspective view of a touch panel accord-
ing to a modified example;

[0040] FIG. 6 is a plan schematic diagram of a touch panel
according to a modified example;

[0041] FIG. 7 is a plan schematic diagram of a touch panel
according to a modified example;

[0042] FIG. 8 is a cross-sectional diagram of a substrate
constituting a touch panel according to a modified example;
[0043] FIG. 9 is a cross-sectional diagram of a substrate
constituting a touch panel according to a modified example;
[0044] FIG. 10 is a cross-sectional diagram of a substrate
constituting a touch panel according to a modified example;
[0045] FIG. 11 is a cross-sectional diagram of a substrate
constituting a touch panel according to a modified example;

[0046] FIG. 12 is a diagram showing conditions for sup-
pressing moire;
[0047] FIG. 13 is a principle diagram of a conventional

capacity system; and
[0048] FIG. 14 is a principle diagram of a conventional
resistive film system.

DETAILED DESCRIPTION OF THE INVENTION

[0049] Hereinafter, description will be made of an embodi-
ment of the present invention.

[Wiring Layout Mode 1]

[0050] Shown as FIG. 1 is a plan schematic diagram of a
touch panel according to this embodiment.

[0051] The touch panel according to this embodiment
includes a first substrate SUB1 and a second substrate SUB2
that are resin films formed of PET, a first peripheral circuit
SC1, a second peripheral circuit SC2, a power supply, and a
detection signal output terminal.

[0052] The first substrate SUB1 and the second substrate
SUB2 are flexible wiring substrates formed as follows. That
is, a PET film and a copper foil having a film thickness
reduced to 10 um or less by cold rolling process are bonded to
each other by using a fancy plywood technique. After that, by
using an etching technique in which an etchant is ejected at
high temperature and high pressure, the metal is processed
into a stripe-shaped wiring having a taper angle of 80° to 90°.
The first substrate SUB1 and the second substrate SUB2 are
arranged so that their respective metal wirings face each other
and that directions along which the respective metal wirings
extend are made to intersect.

[0053] The second peripheral circuit SC2 is connected to
the second substrate SUB2, and selects the metal wiring line
by line to input a voltage thereto from the power supply.
[0054] The first peripheral circuit SC1 is connected to the
first substrate SUB1, and selects the metal wiring line by line
to detect a voltage therefrom.

[0055] Shown as FIG. 2 is a cross-sectional diagram of a
display device with the touch panel of this embodiment. The
cross-sectional diagram shows a state in which the touch
panel of FIG. 1 is bonded to a surface of a display panel in
further detail. The display device with the touch panel
includes a display panel substrate PSUB composing a display
device DISP, the first substrate SUB1, the second substrate
SUB2, a spacer SPACER, and a circularly polarizing plate
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CPOL. The display panel substrate PSUB is made of non-
alkali glass, constituting a display-surface-side substrate
similar to a counter substrate of a liquid crystal display device
and a sealing substrate of a top emission organic EL display
device. The first substrate SUB1 is adhered onto the display
panel substrate PSUB. The second substrate SUB2 is fixed to
the first substrate SUB1 through the intermediation of the
spacer SPACER by using a sealant (not shown), and is located
above the display panel substrate PSUB. The first substrate
SUB1 is fixed onto the display panel substrate PSUB. The
circularly polarizing plate CPOL is fixed onto the second
substrate SUB2.

[0056] Shown as FIG. 3 is an enlarged cross-sectional dia-
gram of the second substrate SUB2 within the AA region of
FIG. 1. As described above, metal wirings MLINE are
arranged on polyethylene terephthalate (PET). Table 2 shows
prototype specifications of the metal wirings MLINE con-
taining a wiring pitch PITCH, a wiring width WIDTH, a
wiring height HEIGHT, a spacer height, and a resin substrate
thickness.

TABLE 2
RESIN

WIRING ~ WIRING WIRING SPACER SUBSTRATE

PITCH WIDTH HEIGHT HEIGHT THICKNESS
A 120 pm 10 pm 10 pm 15 pm 35 pm
B 80 pm 10 pm 10 pm 15 pm 35 um
C 120 pm 10 pm 10 pm 15 pm 100 pm
D 80 pum 10 pm 10 um 15 pm 100 pm
E 120 pm 10 pm 10 pm 15 um 180 pm
F 80 pm 10 pm 10 pm 15 pm 180 pum
G 120 pm 10 pm 10 um 30 pm 35 um
H 80 pm 10 pm 10 pm 30 um 35 pm
I 120 pm 10 pm 10 pm 30 um 100 pm
7 80 pm 10 pm 10 um 30 um 100 pum
K 120 pm 10 pm 10 um 30 pm 180 pum
L 80 pm 10 pm 10 pm 30 um 180 pum
[0057] The metal wirings MLINE can be manufactured

appropriately with the wiring pitch PITCH of 80 to 1000 pum,
the wiring width WIDTH of 8 to 50 pum, the wiring height
HEIGHT of 10 to 150 pm, the spacer height of 5 to 50 um, and
the resin substrate thickness of 35 to 300 um.

[0058] That is, in this embodiment, the display device with
the touch panel includes: a touch panel including a pair of
substrates provided with electrodes on their opposing sur-
faces and a spacer for retaining a gap between the pair of
substrates; and a display panel located on aback surface of the
touch panel, and in the display device with the touch panel,
one of the pair of substrates is provided with a metal wiring
formed on a resin.

[0059] According to this embodiment, by thus bonding
resin films provided with metal wirings through the interme-
diation of the spacer, a basic recognition structure can be
realized, which makes it possible to manufacture an inexpen-
sive touch panel that allows high-speed multipoint inputs and
is high in durability.

[0060] Further, a bright display can be realized by reducing
the width of the metal wiring into less than 50% of the wiring
pitch of the metal wiring.

[0061] Further, since one of the pair of the substrates is
provided with a polarizing plate on an outside thereof, it is
possible to suppress ambient light reflection.

[0062] Further, the spacers are provided in the gap, to
thereby allow the gap to be uniform, and a maximum width of
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a plan shape of the spacer viewed from a substrate thickness
direction is made larger than the pitch of the metal wiring, so
a short circuit due to deformation of the resin film substrate
can be prevented from developing between the opposing
metal wirings, and it is possible to suppress erroneous recog-
nition of the touch panel.

[0063] Further, a maximum width of a plan shape of the
spacer viewed from a substrate thickness direction is made
larger than the pitch of the metal wiring, so the fear of the
short circuit can be reduced.

[0064] Further, unlike ITO, the metal wiring does not trans-
mit light, so the width of the metal wiring is set to less than
50% of the wiring pitch of the metal wiring. This can prevent
reduction in transmittance. If the wiring width is set to 13 to
20 pum, an inexpensive emulsion photomask becomes usable.
[0065] Further, by setting the pitch of the metal wiring and
a vertical or horizontal pitch between adjacent pixels of the
display panel, having the same color, to have a relationship of
Table 1, it is possible to suppress occurrence of moire.
[0066] Possible materials of the metal wiring include an
opaque metal film made of aluminum (Al), carbon (C), non-
ferrous metal such as copper (Cu), stainless steel (SUS), or
iron (Fe).

[0067] As the resin of the first substrate SUB1 and the
second substrate SUB2, not only PET but also triacetyl cel-
lulose (TAC) can be applied. Another material may be used as
long as the film is low in birefringence such as the above-
mentioned materials.

[0068] According to this embodiment, a fine metal wiring
pattern can achieve a definition of 300 line per inch (lpi),
which can improve a resolution from approximately 10 point
per inch (ppi) according to a conventional example into 10
times or more. In addition, the fine metal wiring pattern can be
manufactured to have a width of 10 pm and a thickness of
approximately 10 um. Therefore, by such a design as to have
a resolution of approximately 100 lpi, it is possible to further
improve the transmittance than that of the conventional touch
panel of the resistive film system.

[0069] Note that without concern for the cost issue, the
metal wiring can be manufactured not only by etching but
also by precipitation, plating, and the like.

[0070] The effects of using this embodiment are as
described as follows.

[0071] (1) The metal wiring subjected to addressing is used,
which allows a plurality of points to be detected simulta-
neously.

[0072] (2) The above-mentioned item allows the detection
by a digital circuit, which makes it possible to reduce the cost.
[0073] (3) The transparent electrode does not need to be
patterned, which makes it possible to reduce the cost.

[0074] (4) Further, the patterns of the metal wiring and a
flexible cable can be formed simultaneously, which makes it
possible to reduce the cost and improve the reliability.
[0075] (5) Since the metal wiring is low in resistance, a size
ot 40 inches or more becomes possible (diagonally 1 M or
more), an application expands to an area in which the touch
panel has been hard to mount.

[0076] (6) It is sufficiently possible for the metal wiring to
have a definition of 300 Ipi or more, which allows 10 times or
more as high a resolution as a current resolution of approxi-
mately 10 ppi.

[0077] (7) By using the above-mentioned high resolution
and a function of detecting a plurality of points simulta-
neously, it is possible to distinguish a difference in object or
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method for an input with respect to the touch panel, for
example, a difference between a stylus such as a touch pen
and a finger, based on a difference in the number of detected
points.

[0078] (8) By changing the color of the above-mentioned
metal wiring into black, it is possible to raise a contrast of a
display such as a liquid crystal equipped with a touch panel.
[0079] (9) The coordinate detection is performed on the
metal wiring (10 pm in thickness), so the reliability in life
such as a detection count is improved into 10 times or more as
high as the conventional transparent electrode (several hun-
dred nm in thickness).

[0080] (10) The metal wiring is low in resistance, and
detection can be performed digitally, which makes it possible
to obtain a detection speed that is about 100 times or more as
high speed and high accuracy as a conventional analog detec-
tion mechanism of the resistive film system.

[Wiring Layout Mode 2]

[0081] Shown as FIG. 4 is a perspective view of a touch
panel according to a modified example of this embodiment.
[0082] Wiring Layout Mode 2 of this embodiment is a
modified example of Wiring Layout Mode 1, in which oppos-
ing wirings for detection are changed in structure.

[0083] FIG. 4 is different from FIG. 1 in that a transparent
electrode made of ITO is used as the wiring arranged on the
first substrate SUB1, and the ITO covers an entirety of a
detection area.

[0084] By using this mode, it is possible to improve the
reliability and detection speed, and realize a simple multi-
point detection mechanism.

[Wiring Layout Mode 3]

[0085] Shown as FIG. 5 is a perspective view of a touch
panel according to a modified example of this embodiment.
[0086] Wiring Layout Mode 3 of this embodiment is a
modified example of Wiring Layout Mode 1, in which oppos-
ing wirings for detection are changed in structure.

[0087] FIG. 5 is different from FIG. 4 in that the wiring
arranged on the second substrate SUB2 forms a mesh.
[0088] By forming the metal wiring pattern as a mesh (lat-
tice), the touch panel can be formed as a substitute of the
resistive film, which can mainly contribute to the improve-
ment of the detection speed and reliability. In addition, by
using two-dimensional patterning, the multipoint detection
mechanism can be realized with high speed and high accuracy
even in combination with a conventional transparent elec-
trode system.

[0089] Further, without concern for the cost, a system for
overcoating a fine metal pattern section with a transparent
electrode is effective in upsizing.

[Wiring Layout Mode 4]

[0090] Shown as FIG. 6 is a plan schematic diagram of a
touch panel according to a modified example of this embodi-
ment.

[0091] FIG. 6 is different from FIG. 1 in that a terminal
PAD for combining a plurality of metal wirings MLINE is
provided in order to detect voltages of the plurality of metal
wirings MLINE simultaneously, and a detection signal is
output from each terminal PAD.
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[0092] If the coordinate detection high in definition is
unnecessary, the plurality of metal wirings MLINE are com-
bined, to thereby enhance a recognition rate.

[0093] This mode can be applied to the stripe-shaped metal
wirings according to Wiring Layout Modes 1 and 2.

[Wiring Layout Mode 5]

[0094] Shown as FIG. 7 is a plan schematic diagram of a
touch panel according to a modified example of this embodi-
ment.

[0095] FIG. 7 is different from FIG. 1 in that the plurality of
metal wirings MLINE are made to extend up to external
terminals on the resins while decreasing the wiring pitch
outside the detection area. In other words, the external termi-
nals and wirings MLINEF extending up to the external ter-
minals are each formed not on another substrate but on the
same base film on which the plurality of metal wirings
MLINE are formed.

[0096] This mode can be applied to the stripe-shaped metal
wirings according to Wiring Layout Modes 1 to 4.

[0097] Accordingly, by adopting Wiring Layout Modes 1 to
4, it is possible to simultaneously form a metal pattern and a
flexible cable pattern for connection to a circuit. A touch
panel section and flexible cables are formed on a unitarily
continuous resin, thereby making it possible to reduce the
number of parts, improve the reliability in connection, and
lower the cost.

[Wiring Layout Mode 6]

[0098] Shown as FIG. 8 is a cross-sectional diagram of a
substrate constituting a touch panel according to a modified
example of this embodiment.

[0099] FIG. 8 s different from FIG. 3 in that a stripe-shaped
transparent wiring TLINE having the same pattern as that of
the metal wiring MLINE is located under the metal wiring
MLINE.

[0100] This mode can be applied to the stripe-shaped metal
wirings according to Wiring Layout Modes 1 to 5.

[Wiring Layout Mode 7]

[0101] Shown as FIG. 9 is a cross-sectional diagram of a
substrate constituting a touch panel according to a modified
example of this embodiment.

[0102] FIG. 9 is different from FIG. 3 in that a transparent
wiring (electrode) TLINE that covers the entirety of the
detection area is located under the metal wiring MLINE.
[0103] This mode can be applied to the stripe-shaped metal
wirings according to Wiring Layout Modes 1 to 5.

[Wiring Layout Mode 8]

[0104] Shown as FIG. 10 is a cross-sectional diagram of a
substrate constituting a touch panel according to a modified
example of this embodiment.

[0105] FIG. 10 is different from FIG. 3 in that a transparent
wiring (electrode) TLINE that covers the entirety of the
detection area is located above the metal wiring MLINE.
[0106] This mode can be applied to the stripe-shaped metal
wirings according to Wiring Layout Modes 1 to 5.

[Wiring Layout Mode 9]

[0107] Shown as FIG. 11 is a cross-sectional diagram of a
substrate constituting a touch panel according to a modified
example of this embodiment.
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[0108] FIG. 11 is different from FIG. 3 in that an inner
surface reflection preventive film REF made of an SiO, thin
film that covers the entirety of the detection area is located
above the metal wiring MLINE.
[0109] This mode can be applied to the stripe-shaped metal
wirings according to Wiring Layout Modes 1 to 5.
[0110] Further, a conventional touch panel, which includes
a transparent electrode, is high in cost. According to this
embodiment, since the inner surface reflection preventive
film can be manufactured at low cost, high display quality is
made compatible with low cost.
[Measure Against Moire in a Case where this Embodiment is
Applied to the Display Panel with the Touch Panel]
[0111] In a case where the metal wiring is used as a wiring
for the coordinate detection as in Wiring Layout Modes 1t0 9,
conditions for suppressing moire to such an extent as to be
unrecognizable are shown in FIG. 12.
[0112] While there have been described what are at present
considered to be certain embodiments of the invention, it will
be understood that various modifications may be made
thereto, and it is intended that the appended claims cover all
such modifications as fall within the true spirit and scope of
the invention.
What is claimed is:
1. A display device with a touch panel, comprising:
a touch panel including;:
a pair of substrates provided with electrodes on oppos-
ing surfaces thereof; and
a spacer for retaining a gap between the pair of sub-
strates; and
adisplay panel located on a back surface of the touch panel,
wherein one of the pair of substrates is provided with a
metal wiring formed on a resin.
2. A display device with a touch panel, according to claim
1, wherein another one of the pair of substrates is provided
with a metal wiring formed on a resin.
3. A display device with a touch panel, according to claim
1, wherein the one of the pair of substrates is provided with a
polarizing plate on an outside thereof.
4. A display device with a touch panel, according to claim
1, wherein a maximum width of a plan shape of the spacer
viewed from a substrate thickness direction is made larger
than a pitch of the metal wiring.
5. A display device with a touch panel, according to claim
1, wherein a width of the metal wiring is set to less than 50%
of a wiring pitch of the metal wiring.
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6. A display device with a touch panel, according to claim
4, wherein the pitch of the metal wiring is set to 3.15 mm or
less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to 100 pm or less.

7. A display device with a touch panel, according to claim
4, wherein the pitch of the metal wiring is set to 2.63 mm or
less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to more than 100 pm
and equal to or less than 120 pm.

8. A display device with a touch panel, according to claim
4, wherein the pitch of the metal wiring is set to 2.23 mm or
less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to more than 120 um
and equal to or less than 140 pm.

9. A display device with a touch panel, according to claim
4, wherein the pitch of the metal wiring is set to 1.81 mm or
less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to more than 140 um
and equal to or less than 170 pm.

10. A display device with a touch panel, according to claim
5, wherein the wiring pitch of the metal wiring is set to 3.15
mm or less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to 100 pm or less.

11. A display device with a touch panel, according to claim
5, wherein the wiring pitch of the metal wiring is set to 2.63
mm or less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to more than 100 um
and equal to or less than 120 pm.

12. A display device with a touch panel, according to claim
5, wherein the wiring pitch of the metal wiring is set to 2.23
mm or less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to more than 120 um
and equal to or less than 140 pm.

13. A display device with a touch panel, according to claim
5, wherein the wiring pitch of the metal wiring is set to 1.81
mm or less when one of a vertical pitch and a horizontal pitch
between pixels of the display panel is set to more than 140 um
and equal to or less than 170 pm.

14. A display device with a touch panel, according to claim
5, wherein the width of the metal wiring is smaller than a
width of an interval between the metal wirings.

15. A display device with a touch panel, according to claim
5, wherein an area occupied by the metal wiring within a
detection area is smaller than an area between the metal
wirings.
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