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Technical Field 

[0001] 

 The present invention relates to a touch panel and a display device 

with touch panel, and more specifically relates to a structure of a terminal of 

a touch panel. 

 

Background Art 

[0002] A touch panel is used in a state of being stacked on a display device.  

Therefore, sensor electrodes formed in a display area are usually formed 

with transparent conductive films made of indium tin oxide (ITO), indium 

zinc oxide (IZO), or the like. 

[0003] On the other hand, in a frame region other than the display area, 

metal wiring having a low electric resistance is used in some cases.  The 

metal wiring, however, corrodes when being exposed to atmosphere or 

moisture.  Therefore, if metal wiring is exposed, long term reliability is poor 

in some cases. 

[0004] JP2004-61687A discloses a substrate for a liquid crystal display 

device, the substrate including a plurality of bus lines, an insulating resin 

layer formed on the bus lines, pixel electrodes formed on the insulating resin 

layer, thin film transistors connected to the pixel electrodes and the bus lines, 

and external connection terminals electrically connecting external circuits 

and the bus lines. 

[0005] This substrate for a liquid crystal display device includes a first 

terminal electrode electrically connected to a bus line, a structure that is 

formed on at least a part of an area on a periphery of the first terminal 

electrode, a second terminal electrode formed on the first terminal electrode 

and the structure, and an electrode reconnection area for reconnecting the 

first and second terminal electrodes.  Here, the structure is made of a 

forming material different from that of the insulating resin layer, and the 
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second terminal electrode is made of the same forming material as that of 

the pixel electrode. 

[0006] The above-described document discusses that as the structure is 

made of a forming material different from that of the insulating resin layer, 

the second terminal electrode and the structure can be formed in a close 

contact state. 

 

Disclosure of the Invention 

[0007] In the above-described configuration, in the case where the second 

terminal electrode is made of a metal, corrosion occurs depending on the type 

of the metal, and long-term reliability is poor in some cases. 

[0008] On the other hand, in the case where the second terminal electrode is 

formed with a transparent electrode film made of ITO, IZO, or the like, there 

arises a problem that such a material has a high electric resistance.  

Particularly in the case where the terminal has a cross section having a 

small area, the terminal has a high electric resistance.  Further, in the case 

where an area where a line and the transparent electrode are in contact with 

each other is small, the contact resistance increases.  These are causes that 

decrease the sensitivity of the touch panel. 

[0009] It is an object of the present invention to obtain a configuration of a 

touch panel having a terminal structure that can connect a line and a 

terminal stably. 

[0010] A touch panel disclosed herein includes: an insulating substrate; a 

first electrode that is formed on the substrate and extends in a first direction; 

a second electrode that is formed on the substrate and extends in a second 

direction that crosses the first direction; a first insulating film that insulates 

the first electrode and the second electrode from each other; a terminal 

formed on the substrate; and a line that electrically connects a respective one 

of the first and second electrodes with the terminal, wherein the terminal 

includes a first conductive film that is formed so as to be in contact with a 

lower surface of the line, and a second conductive film that is formed so as to 

be in contact with an upper surface of the first conductive film, and the 

second conductive film is in contact with the line in such a manner that the 

contact is achieved only on a side surface of the line. 
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[0011] The present invention makes it possible to obtain a configuration of a 

touch panel having a terminal structure that can connect a line and a 

terminal stably. 

 

Brief Description of the Drawings 

[0012] 

[FIG. 1] FIG. 1 is a cross-sectional view that shows a schematic configuration 

of a display device with touch panel according to an embodiment of the 

present invention. 

[FIG. 2] FIG. 2 is a plan view showing a schematic configuration of a touch 

panel according to Embodiment 1 of the present invention. 

[FIG. 3] FIG. 3 is cross-sectional views taken along a line A-A’, and a line 

B-B’ shown in FIG. 2. 

[FIG. 4] FIG. 4 is a plan view showing a schematic configuration of a 

terminal according to Embodiment 1. 

[FIG. 5] FIG. 5 is cross-sectional views taken along a line C-C’, a line D-D’, 

and a line E-E’ shown in FIG. 4. 

[FIG. 6A] FIG. 6A is cross-sectional views for explaining a method for 

producing a touch panel according to Embodiment 1 of the present invention. 

[FIG. 6B] FIG. 6B is cross-sectional views for explaining the method for 

producing a touch panel according to Embodiment 1 of the present invention. 

[FIG. 6C] FIG. 6C is cross-sectional views for explaining the method for 

producing a touch panel according to Embodiment 1 of the present invention. 

[FIG. 6D] FIG. 6D is cross-sectional views for explaining the method for 

producing a touch panel according to Embodiment 1 of the present invention. 

[FIG. 6E] FIG. 6E is cross-sectional views for explaining the method for 

producing a touch panel according to Embodiment 1 of the present invention. 

[FIG. 6F] FIG. 6F is cross-sectional views for explaining the method for 

producing a touch panel according to Embodiment 1 of the present invention. 

[FIG. 7] FIG. 7 is a plan view showing a schematic configuration of a 

terminal part according to a comparative example. 

[FIG. 8] FIG. 8 is cross-sectional views taken along a line C-C’, a line D-D’, 

and a line E-E’ in FIG. 7. 

[FIG. 9] FIG. 9 is a plan view showing a schematic configuration of a touch 

panel according to a modification of Embodiment 1 of the present invention. 
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[FIG. 10] FIG. 10 is cross-sectional views taken along a line A-A’ and a line 

B-B’ shown in FIG. 9. 

[FIG. 11A] FIG. 11A is cross-sectional views for explaining a method for 

producing a touch panel according to a modification example of Embodiment 

1 of the present invention. 

[FIG. 11B] FIG. 11B is cross-sectional views for explaining the method for 

producing a touch panel according to the modification example of 

Embodiment 1 of the present invention. 

[FIG. 11C] FIG. 11C is cross-sectional views for explaining the method for 

producing a touch panel according to the modification example of 

Embodiment 1 of the present invention. 

[FIG. 11D] FIG. 11D is cross-sectional views for explaining the method for 

producing a touch panel according to the modification example of 

Embodiment 1 of the present invention. 

[FIG. 11E] FIG. 11E is cross-sectional views for explaining the method for 

producing a touch panel according to the modification example of 

Embodiment 1 of the present invention. 

[FIG. 11F] FIG. 11F is cross-sectional views for explaining the method for 

producing a touch panel according to the modification example of 

Embodiment 1 of the present invention. 

[FIG. 12] FIG. 12 is a plan view showing a schematic configuration of a 

terminal according to Embodiment 2 of the present invention. 

[FIG. 13] FIG. 13 is cross-sectional views taken along a line C-C’, a line D-D’, 

and a line E-E’ in FIG. 12. 

[FIG. 14] FIG. 14 is a plan view showing a schematic configuration of a 

terminal according to Embodiment 3 of the present invention. 

[FIG. 15] FIG. 15 is cross-sectional views taken along a line C-C’, a line D-D’, 

and a line E-E’ shown in FIG. 14. 

[FIG. 16] FIG. 16 is a plan view showing a schematic configuration of a 

terminal according to Embodiment 4 of the present invention. 

[FIG. 17] FIG. 17 is cross-sectional views taken along a line C-C’, a line D-D’, 

and a line E-E’ in FIG. 16. 

[FIG. 18] FIG. 18 is a plan view showing a schematic configuration of a touch 

panel according to another embodiment of the present invention. 

[FIG. 19] FIG. 19 is cross-sectional views taken along a line A-A’ and a line 

B-B’ in FIG. 18. 
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[FIG. 20] FIG. 20 is a plan view showing a schematic configuration of a touch 

panel according to still another embodiment of the present invention. 

[FIG. 21] FIG. 21 is cross-sectional views taken along a line A-A’ and a line 

B-B’ in FIG. 20. 

[FIG. 22] FIG. 22 is a cross-sectional view showing a schematic configuration 

of a display device with touch panel according to another embodiment of the 

present invention. 

 

Detailed Description of the Embodiments 

[0013] A touch panel according to one embodiment of the present invention 

includes: an insulating substrate; a first electrode that is formed on the 

substrate and extends in a first direction; a second electrode that is formed 

on the substrate and extends in a second direction that crosses the first 

direction; a first insulating film that insulates the first electrode and the 

second electrode from each other; a terminal formed on the substrate; and a 

line that electrically connects a respective one of the first and second 

electrodes with the terminal, wherein the terminal includes a first 

conductive film that is formed so as to be in contact with a lower surface of 

the line, and a second conductive film that is formed so as to be in contact 

with an upper surface of the first conductive film, and the second conductive 

film is in contact with the line in such a manner that the contact is achieved 

only on a side surface of the line (the first configuration ). 

[0014] According to the above-described configuration, the terminal is 

composed of two layers of the first conductive film and the second conductive 

film.  Therefore, the terminal can have a cross section having a larger area, 

whereby an electric resistance thereof can be reduced. 

[0015] Lines tend to have surfaces altered through the producing process 

(for example, acidized), and when a conductive film is formed thereon, a 

contact resistance increases in some cases.  According to the 

above-described configuration, the first conductive film is formed below the 

line, in contact with the lower surface of the line.  Further, the second 

conductive film is in contact with the line in such a manner that contact is 

achieved only on side surfaces of the line.  This allows the terminal and the 

line to be connected stably with each other. 

[0016] The foregoing first configuration can be modified so that the first 

electrode includes a plurality of first island electrodes that are arranged in 



6 

 

the first direction, and a first connection part that connects adjacent ones of 

the first island electrodes; the second electrode includes a plurality of second 

island electrodes that are arranged in the second direction, and a second 

connection part that connect adjacent ones of the second island electrodes; 

the first island electrodes, the second island electrodes, the first connection 

part, and the first conductive film are formed with a same material; and the 

second connection part and the second conductive film are formed with a 

same material (the second configuration). 

[0017] The foregoing first configuration can be modified so that the first 

electrode includes a plurality of first island electrodes that are arranged in 

the first direction, and a first connection part that connect adjacent ones of 

the first island electrodes; the second electrode includes a plurality of second 

island electrodes that are arranged in the second direction, and second 

connection part that connect adjacent ones of the second island electrodes; 

the second connection part and the first conductive film are formed with a 

same material; and the first island electrodes, the second island electrodes, 

the first connection part, and the second conductive film are formed with a 

same material (the third configuration). 

[0018] The foregoing first configuration can be modified so that the first 

electrode includes a plurality of first island electrodes that are arranged in 

the first direction, and a first connection part that connect adjacent ones of 

the first island electrodes; the second electrode includes a plurality of second 

island electrodes that are arranged in the second direction, and a second 

connection part that connect adjacent ones of the second island electrodes; 

the first island electrodes, the second island electrodes, the first connection 

part, the second connection part, the first conductive film, and the second 

conductive film are formed with a same material (the fourth configuration). 

[0019] With the second to fourth configurations, the producing method can 

be simplified. 

[0020] Any one of the first to fourth configurations described above 

preferably further includes a second insulating film that is formed so as to 

cover the line (the fifth configuration). 

[0021] According to the above-described configuration, the line is covered 

with the second insulating film.  Therefore, the line is not exposed to 

atmosphere or moisture.  This makes it possible to prevent corrosion of the 

line, thereby enhancing long-term reliability. 
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[0022] The foregoing fifth configuration can be modified so that the 

insulating film and the line have a recess in a part of a place where the same 

overlap the terminal when viewed in a plan view, and the first conductive 

film and the second conductive film are in contact with each other at the 

recess (the sixth configuration). 

[0023] The foregoing fifth configuration can be modified so that the 

insulating film and the line have an opening in a part of a place where the 

same overlap the terminal when viewed in a plan view, and the first 

conductive film and the second conductive film are in contact with each other 

at the opening (the seventh configuration). 

[0024] According to the sixth or seventh configuration described above, the 

area of contact between the first and second conductive films can be 

increased.  Further, paths of currents can be increased.  Therefore, the 

contact resistance between the first and second conductive films can be 

reduced. 

[0025] Any one of the first to seventh configurations described above is 

preferably modified so that in the place where the first conductive film and 

the line overlap, the first conductive film has a width wider than that of the 

line (the eighth configuration). 

[0026] According to the foregoing configuration, the area of contact between 

the first conductive film and the line can be increased.  Therefore, the 

contact resistance between the first conductive film and the line can be 

reduced. 

[0027] Any one of the first to eighth configurations is preferably modified so 

that the first conductive film is formed so as to overlap an entirety of the line 

when viewed in a plan view (the ninth configuration). 

[0028] According to the foregoing configuration, the first conductive film and 

the line are formed so as to overlap.  This makes it possible to reduce an 

electric resistance.  Further, by providing such a redundant structure, 

conduction can be maintained even if one of the same is disconnected.  

Therefore, the reliability can be enhanced.  

[0029] A display device with touch panel according to one embodiment of the 

present invention includes: a liquid crystal display device; and the touch 

panel according to any one of the first to ninth configurations (the first 

configuration of the display device with touch panel). 

[0030] 



8 

 

[Embodiment] 

 Hereinafter, embodiments of the present invention are explained in 

detail, with reference to the drawings.  Identical or equivalent portions in 

the drawings are denoted by the same reference numerals and repetitive 

explanations are omitted.  It should be noted that in order to make the 

explanation easy to understand, in the drawings referred to hereinafter, the 

configurations are shown in a simplified or schematic manner, or illustration 

of a part of constituent members is omitted, in some cases.  Further, 

dimensional ratios between constituent members shown in the drawings do 

not necessarily faithfully show actual dimensional ratios. 

[0031] 

[Overall Configuration ] 

 FIG. 1 is a cross-sectional view showing a schematic configuration of 

a display device with touch panel 7 according to one embodiment of the 

present invention.  The display device with touch panel 7 includes a touch 

panel 1, a color filter substrate 71, a thin film transistor (TFT) substrate 72, 

a sealing member 73, liquid crystal 74, polarizing plates 75 and 76, and a 

pasting material 77. 

[0032] The color filter substrate 71 and the TFT substrate 72 are arranged 

so as to face each other.  At the peripheral part of the color filter substrate 

71 and the TFT substrate 72, the sealing member 73 is provided, and the 

liquid crystal 74 is sealed therein.  On a surface of the color filter substrate 

71 on a side opposite to the liquid crystal 74 side, the touch panel 1 is bonded 

with the pasting material 77.  On a surface of the touch panel 1 on a side 

opposite to the color filter substrate 71 side, the polarizing plate 75 is 

arranged.  On a surface of the TFT substrate 72 on a side opposite to the 

liquid crystal 74 side, the polarizing plate 76 is arranged. 

[0033] The touch panel 1 is a touch panel of an electrostatic capacitance type, 

and includes an insulating substrate 10, and sensor electrodes (X electrodes 

11, Y electrodes12, etc.), which will be described in detail below.  The X 

electrodes 11 and the Y electrodes 12 are formed in a lattice shape.  The X 

electrodes 11 and the Y electrodes 12 form electrostatic capacitance between 

the same and a finger or the like having approached to the touch panel 1.  

The touch panel 1 detects the position of the finger or the like based on a 

change in this electrostatic capacitance. 
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[0034] The color filter substrate 71 includes an insulating substrate 711, a 

black matrix 712, color filters 713, and a common electrode 714.  The 

common electrode 714 is formed uniformly over a substantially entire 

surface of the substrate 711. 

[0035] The TFT substrate 72 includes an insulating substrate 721, pixel 

electrodes 722, and TFTs (not shown).  The pixel electrodes 722 and the 

TFTs are formed in matrix on the substrate 721.  It should be noted that as 

TFTs, those made of amorphous silicon, indium zinc gallium oxide (IZGO), or 

the like can be used, and it is preferable to use those made of IZGO, which 

has greater electron mobility. 

[0036] The display device with touch panel 7 drives the TFTs of the TFT 

substrate 72 to generate an electric field across an arbitrary pixel electrode 

722 and the common electrode 714.  This electric field causes a change in 

the alignment of the liquid crystal 74.  Light entering from the polarizing 

plate 76 side is polarized in a particular direction by the polarizing plate 76.  

The polarization direction of the light having entered the liquid crystal 74 is 

changed according to the alignment of the liquid crystal 74.  Then, only 

light polarized in the particular direction is transmitted through the 

polarizing plate 75 . 

[0037] In this way, the display device with touch panel 7 can control 

transmission/non-transmission of light at an arbitrary pixel electrode 722.  

Light transmitted through the pixel electrode 722 is colored by the color 

filters 713.  The color filters 713 of a plurality of colors, for example, red, 

green, and blue, may be arranged regularly, whereby a variety of colors can 

be displayed by additive color mixture.  The black matrix 712 blocks light 

from areas other than the areas where the pixel electrodes 722 are formed, 

thereby improving contrast. 

[0038] So far, the schematic configuration of the display device with touch 

panel 7 has been explained.  In the display device with touch panel 7, the 

polarizing plate 75 is arranged on a surface of the touch panel 1, the surface 

being on an outer side (the side opposite to the color filter substrate 71 side ).  

However, the display device with touch panel 7 may have such a 

configuration that the polarizing plate 75 is arranged on a surface of the 

color filter substrate 71, the surface being on the side opposite to the liquid 

crystal 74 side, and the touch panel 1 is laminated thereon. 

[0039] 
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[Configuration of Touch Panel] 

 Hereinafter, the configuration of the touch panel 1 is described in 

detail. 

[0040] FIG. 2 is a plan view schematically showing a schematic 

configuration of a touch panel 1 according to one embodiment of the present 

invention.  FIG. 3 is cross-sectional views taken along a line A-A’, and a line 

B-B’ in FIG. 2.  The touch panel 1 includes a substrate 10, X electrodes 11, Y 

electrodes 12, lines 14, an insulating film 15, and a protection film 16.  It 

should be noted that in FIG. 2, the lines 14 are hatched, in order to improve 

the visibility of the drawing. 

[0041] The X electrode 11 includes a plurality of island electrodes 110 that 

are arranged in the horizontal direction of FIG. 2, and connection parts 111 

that connect adjacent ones of the island electrodes 110.  The island 

electrodes 110 and the connection parts 111 are integrally formed so as to be 

continuous. 

[0042] The Y electrode 12 includes a plurality of island electrodes 120 that 

are arranged in the vertical direction of FIG. 2, and connection parts 121 

that connect adjacent ones of the island electrodes 120.  The island 

electrodes 120 and the connection parts 121 are formed in different layers 

with an insulating film 15 being interposed therebetween, as shown in FIG. 

3.  The island electrodes 120 and the connection parts 121 are in contact 

with each other via a plurality of contact holes 15a formed in the insulating 

film 15. 

[0043] This configuration allows the X electrode 11 and the Y electrode 12 to 

cross each other, with the insulating film 15 being interposed therebetween 

whereby they are insulated from each other. 

[0044] In the vicinities of an end of the substrate 10, terminals 18 are 

formed.  The X electrodes 11 and Y electrodes 12, and the terminals 18 are 

electrically connected by the lines 14. 

[0045] As shown in FIG. 2, reconnection parts 14a between the X electrodes 

11 and the lines 14 are formed in larger areas as compared with the other 

parts.  This is intended to reduce a contact resistance between the X 

electrodes 11 and the lines 14.  The same applies to the Y electrodes 12 and 

the lines 14. 

[0046] Further, as shown in FIG. 3, in the reconnection part 14a between 

the X electrode 11 and the line 14, the X electrode 11 is formed in contact 
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with a lower surface of the lines 14.  Here, "in contact with a lower surface" 

indicates such a state that the electrode 11 partially gets under the line 14 

and is in contact with the same.  The reconnection part between the Y 

electrode 12 and the line 14 has an identical configuration, though it is not 

shown in the drawings. 

[0047] The insulating film 15 is formed so as to cover the island electrodes 

110 of the X electrodes 11, the connection parts 111, the island electrodes 120 

of the Y electrodes 12, and the lines 14, entirely.  The insulating film 15 also 

covers parts of the substrate 10 and the terminals 18.  On the insulating 

film 15, further, the protection film 16 is formed.  The terminals 18 are 

partially exposed, without being covered with any of the insulating film 15 

and the protection film 16.  The exposed portions of the terminals 18 are 

connected to the driving circuit via a flexible printed circuit (FPC) or the like. 

[0048] It should be noted that the protection film 16 has a two-layer 

structure composed of a protection film 161 made of an inorganic material 

and a protection film 162 made of an organic material.  The inorganic 

protection film 161 is generally denser than the organic protection film 162, 

and prevents permeation of moisture from outside and the like.  Therefore, 

it is possible to prevent corrosion of the lines 14 due to moisture and the like 

by forming the inorganic protection film 161.  On the other hand, the 

organic protection film 162 has elasticity as compared with the inorganic 

protection film 161, and can reduce impact due to unexpected contact and 

the like.  Further, with the organic protection film 162, the surface of the 

touch panel 1 is flattened. 

[0049] 

[Configuration of Terminal] 

[Embodiment 1] 

 Next, the configuration of the terminal 18 is described below.  FIG. 4 

is a plan view showing a configuration of the terminal 18 according to 

Embodiment 1 of the present invention.  FIG. 5 is cross-sectional views 

taken along a line C-C’, a line D-D’, and a line E-E’ in FIG. 4.  The terminal 

18 includes a first conductive film 181 and a second conductive film 182. 

[0050] As shown in FIG. 5, the first conductive film 181 is formed in contact 

with a lower surface of the line 14.  Here, "in contact with a lower surface" 

indicates a state where the first conductive film 181 partially gets under the 

line 14, and is in contact with the same.  The second conductive film 182 is 
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formed in contact with an upper surface of the first conductive film 181.  

Here, "in contact with an upper surface" indicates a state where the first 

conductive film 182 partially overlaps the first conductive film and is in 

contact with the same. 

[0051] The insulating film 15 and the lines 14 have recesses 15b in an area 

where the lines 14 and the terminals 18 overlap when viewed in a plan view.  

The second conductive film 182 and the line 14 are in contact with each other 

at the recess 15b, in such a manner that contact is achieved only on side 

surfaces of the line 14.  The first conductive film 181 and the second 

conductive film 182 are in contact with each other at the recesses 15b, in an 

area where they overlap the protection film 16 when viewed in a plan view.  

It should be noted that in an area where the first conductive film 181 and the 

second conductive film 182 do not overlap the protection film 16 when viewed 

in a plan view (in an area where the terminals 18 are exposed outward), the 

first conductive film 181 and the second conductive film 182 are in contact 

with each other throughout the entire area. 

[0052] 

[Method for Producing Touch Panel 1] 

 Hereinafter, a method for producing the touch panel 1 is explained, 

with reference to FIGS. 6A to 6F.  It should be noted that the views in FIGS. 

6A to 6F are cross-sectional views taken along the line A-A’ in FIG. 2 as well 

as the line D-D’ and the line E-E’ in FIG. 4. 

[0053] As shown in FIG. 6A, the connection parts 111 of the X electrodes 11, 

the island electrodes 120 of the Y electrode 12, and the first conductive films 

181 of the terminals 18 are formed on the substrate 10.  The substrate 10 is, 

for example, a glass substrate.  Though not shown in FIG. 6A, the island 

electrodes 110 of the X electrodes 11 (see FIG. 2) are also formed at the same 

time. 

[0054] First of all, a uniform transparent conductive film is formed on the 

substrate 10 by sputtering or CVD (chemical vapor deposition).  The 

transparent conductive film is, for example, a film of ITO of IZO.  The 

transparent conductive film has a thickness of, for example, 10 to 50 nm, 

though the thickness is not limited particularly. 

[0055] The transparent conductive film formed on the substrate 10 is 

patterned by photolithography.  More specifically, masks of photoresist are 

formed in places where the island electrodes 110 and 120, the connection 
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parts 111, and the first conductive films 181 are to be formed.  Then, the 

transparent conductive film in the rest places are removed by etching.  An 

arbitrary etching method may be used, and oxalic acid, mixed acid of 

phosphoric acid/acetic acid/nitric acid, or the like, may be used, for example. 

[0056] After the patterning is completed, annealing is carried out in a 

temperature range of 200 to 250°C.  Through this annealing, the 

transparent conductive film (the island electrodes 110, 120, the connection 

parts 111, the first conductive films 181), which were amorphous, are 

polycrystallized. 

[0057] Next, as shown in FIG. 6B, the lines 14 are formed.  First of all, a 

metal film is formed by sputtering or vapor deposition over an entire surface, 

covering the island electrodes 110, 120, the connection parts 111, and the 

first conductive films 181.  The metal film preferably has a low resistance, 

and Al is used, for example.  However, Al is easily corroded by alkali, and 

when Al and ITO are brought into direct contact with each other, galvanic 

corrosion occurs due to differences in ionization tendency.  Therefore, it is 

preferable to form a laminate structure with a metal having a high corrosion 

resistance.  Therefore, as the metal film, for example, a laminate film such 

as a film of MoNb/Al/MoNb, a film of MoN/Al/MoN, a film of Mo/Al/Mo, or the 

like is used preferably.  The metal film has a thickness of, for example, 0.3 

to 1.0 µm, though the thickness is not limited particularly. 

[0058] The metal film formed over the entire surface of the substrate 10 is 

patterned by photolithography.  More specifically, masks of photoresist are 

formed at places where the lines 14 are to be formed.  Then, the metal film 

in the rest places are removed by etching.  An arbitrary etching method 

may be used, and mixed acid of phosphoric acid/acetic acid/nitric acid, or the 

like, can be used, for example. 

[0059] Next, as shown in FIG. 6C, the insulating film 15 is formed so as to 

cover an entire surface of the substrate 10.  Subsequently, as shown in FIG. 

6D, the contact holes 15a and the crecesses 15b are formed in the insulating 

film 15.  When the recesses 15b are formed in the insulating film 15, the 

recesses are formed in the lines 14 as well at the same time. 

[0060] Either an organic insulator, or an inorganic insulator may be used as 

the insulating film 15. 

[0061] First of all, a case where an organic insulator is used as the 

insulating film 15 is explained.  The organic insulator is, for example, a 
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photoresist containing an acrylic resin, a novolac resin, or the like.  A 

photoresist is uniformly applied over an entire surface of the substrate 10 

with a spin coater or a slit coater.  The insulating film 15 insulates the X 

electrodes 11 and the Y electrodes 12, and moreover, also plays a role of 

protecting the lines 14 and the like.  Therefore, the insulating film 15 is 

preferably thicker.  The insulating film 15 has a thickness of, for example, 

1.5 to 3.0 µm, though the thickness is not limited particularly. 

[0062] The insulating film 15 formed over an entire surface of the substrate 

10 is patterned by photolithography, whereby the contact holes 15a and the 

recesses 15b are formed. 

[0063] Further, etching is carried out using the insulating film 15 as a mask, 

whereby recesses are formed in the lines 14 as well.  An arbitrary etching 

method may be used, and mixed acid of phosphoric acid/acetic acid/nitric acid, 

or the like, may be used, for example. 

[0064] The following description explains a case where an inorganic 

insulator is used as the insulating film 15.  The inorganic insulator is, for 

example, SiN, SiO2, SiON, or the like.  A uniform inorganic film made of 

any of these substances is formed over an entire surface of the substrate 10 

by CVD.  In this case as well, the insulating film 15 preferably has a greater 

thickness, and the thickness thereof is preferably twice or more the 

thickness of the lines 14. 

[0065] The insulating film 15 formed over the entire surface of the substrate 

10 is patterned by photolithography, whereby the contact holes 15a and the 

recesses 15b are formed.  More specifically, masks of photoresist are formed 

in places other than the places where the contact holes 15a and the recesses 

15b are to be formed.  Then, the contact holes 15a and the recesses 15b are 

formed by etching.  An arbitrary etching method may be used, and for 

example, dry etching using a fluorine-containing gas can be used. 

[0066] Further, with this mask remaining, the lines 14 are etched, so that 

recesses are formed in the lines 14.  An arbitrary etching method may be 

used, and mixed acid of phosphoric acid/acetic acid/nitric acid, or the like, 

can be used, for example. 

[0067] Next, as shown in FIG. 6E, the connection parts 121 of the Y 

electrodes 12, and the second conductive films 182 of the terminals 18 are 

formed.  By sputtering or CVD, a uniform transparent conductive film is 

formed.  The transparent conductive film is, for example, ITO or IZO.  The 



15 

 

transparent conductive film has a thickness of, for example, 10 to 50 nm, 

though the thickness is not limited particularly. 

[0068] The transparent conductive film formed on the substrate 10 is 

patterned by photolithography.  More specifically, masks of photoresist are 

formed in places where the connection parts 121 and the second conductive 

films 182 are to be formed.  Then, the transparent conductive film in the 

rest places are removed by etching.  An arbitrary etching method may be 

used, and oxalic acid, mixed acid of phosphoric acid/acetic acid/nitric acid, or 

the like, may be used, for example. 

[0069] After the patterning is completed, annealing may be carried out for 

polycrystallizing the connection parts 121 and the second conductive films 

182. 

[0070] Finally, as shown in FIG. 6F, the protection film 16 is formed so as to 

cover substantially an entire surface of the substrate 10.  The protection 

film 16 is formed by laminating the protection film 161 made of an inorganic 

material and the protection film 162 made of an organic material, as 

described above. 

[0071] The inorganic protection film 161 is made of, for example, SiN, SiO2, 

SiON, or the like.  Over the entire surface of the substrate 10, a 

homogeneous inorganic film made of such a substance is formed by CVD.  

Here, a metal mask or the like is used so that the terminals 18 are partially 

exposed.  The protection film 161 has a thickness of, for example, 50 to 500 

nm, though the thickness is not limited particularly. 

[0072] The organic protection film 162 is, for example, a film made of an 

acrylic resin.  A uniform photoresist is formed over an entire surface of the 

substrate 10 with a spin coater or a slit coater.  Here, a metal mask or the 

like is used so that the terminals 18 are partially exposed.  The protection 

film 162 has a thickness of, for example, 1.5 to 3.0 µm, though the thickness 

is not limited particularly. 

[0073] So far, the configuration and the producing method of the touch panel 

1 of Embodiment 1 of the present invention have been explained. 

[0074] According to the configuration of the touch panel 1 according to the 

present embodiment, the terminal 18 is composed of two layers that are the 

first conductive film 181 and the second conductive film 182.  Therefore, the 

terminal 18 is allowed to have a cross section having a larger area, whereby 

the electric resistance can be reduced. 
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[0075] The lines 14 containing a metal have surfaces thereof altered (for 

example, acidized) in the producing process, and in the case where a 

conductive film is formed thereon, the contact resistance increases in some 

cases.  According to the present embodiment, after the first conductive films 

181 are formed, the lines 14 are formed so as to be in contact with the first 

conductive films 181.  In other words, the first conductive films 181 are 

formed so as to be in contact with the lower surfaces of the lines 14.  This 

makes it possible to stabilize the contact resistance. 

[0076] In the present embodiment, the recesses 15b are formed in the 

insulating film 15 and the lines 14, and at the recesses 15b, the first 

conductive films 181 and the second conductive films 182 are brought into 

contact with each other.  As mentioned above, in the case where conductive 

films are formed on the lines 14, the contact resistance increases in some 

cases.  Therefore, there is possibility that a portion between the line 14 and 

the second conductive film 182 has a high resistance.  In the present 

embodiment, by forming the recess 15b, the second conductive film 182 and 

the line 14 are brought into contact with each other in such a manner that 

contact is achieved only on the side surfaces of the line 14.  Further, by 

forming the recess 15b, an area of contact between the first conductive film 

181 and the second conductive film 182 is increased.  This makes it possible 

to increase paths of current.  Therefore, this makes it possible to cause the 

terminals 18 to have a low resistance. 

[0077] In the present embodiment, the island electrodes 110 of the X 

electrodes 11, the connection parts 111, the island electrodes 120 of the Y 

electrodes 12, and the first conductive films 181 of the terminals 18 are 

formed simultaneously.  Further, the connection parts 121 of the Y 

electrodes 12 and the second conductive films 182 of the terminals 18 are 

formed simultaneously.  In other words, the terminals 18 are formed in the 

same step and with the same material as the X electrodes 11 and the Y 

electrodes 12 are formed, and another step is not needed.  This makes it 

possible to simplify the producing process.  

[0078] The X electrodes 11 and the Y electrodes 12 are formed thin in some 

cases in order to increase the light transmission degree.  Even in such a 

case, by laminating two layers of the first conductive film 181 and the second 

conductive film 182 thereby increasing the area of the cross section of the 

terminal 18, the electric resistance can be decreased. 



17 

 

[0079] It should be noted that in the present embodiment, the insulating 

film 15 is formed over substantially an entire surface of the substrate 10, and 

such a configuration that the island electrodes 120 and the connection parts 

121 of the Y electrodes 12 are brought into contact via the contact holes 15a.  

However, any configuration is applicable as long as the X electrodes 11 and 

the Y electrodes 12 are insulated from each other.  For example, the 

configuration may be such that the insulating film 15 is formed only in 

places where the X electrodes 11 and the Y electrodes 12 cross each other. 

[0080] Further, in the present embodiment, a configuration of the protection 

film 16 obtained by laminating the protection film 161, which is inorganic, 

and the protection film 162, which is organic, in this order is mentioned as 

an example.  The protection film 16, however, may be composed of either 

one of the protection films 161 and 162 alone.  Still further, the order of 

lamination may be reversed. 

[0081] In the present embodiment, when the recesses 15b are formed in the  

insulating film 15, recesses are also formed in the lines 14 at the same time.  

The recesses of the lines 14 may be formed when the lines 14 are formed.  

However, it is more preferable that the recesses 15b are formed in the 

insulating film 15 and the lines 14 simultaneously as in the present 

embodiment, because in such a case precise alignment can be achieved. 

[0082] 

[Comparative Example] 

 Here, in order to explain effects of the touch panel 1, a configuration 

according to a virtual comparative example is discussed.  FIG. 7 is a plan 

view showing a schematic configuration of a terminal 98 according to the 

comparative example.  FIG. 8 are cross-sectional views taken along a line 

C-C’, a line D-D’, and a line E-E’ shown in FIG. 7. 

[0083] The terminal 98 is formed with a one-layer conductive film 980.  The 

conductive film 980 is formed in contact with an upper surface of a line 14, as 

shown in FIG. 8. 

[0084] The lines 14 are exposed to atmosphere and moisture during the 

producing process, for example, during an etching step, a cleaning step, and 

the like.  Due to this, surfaces of the lines 14 are altered in some cases.  

Therefore, a contact resistance between the conductive film 980 formed in 

contact with the upper surface of the line 14 and the line 14 increases in 

some cases. 
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[0085] Further, in the case where the conductive film 980 is formed thin, or 

in the case where the conductive film 980 has a narrow width, the terminal 

98 has a high electric resistance. 

[0086] In the terminal 18 provided in the touch panel 1 according to the 

present embodiment, the first conductive film 181 is formed in contact with 

the lower surface of the line 14.  Therefore, the first conductive film 181 and 

the line 14 can be in contact with each other stably.  Further, the terminal 

18 is formed in the two-layer structure composed of the first conductive film 

181 and the second conductive film 182.  Therefore, the area of the cross 

section thereof can be increased, whereby the electric resistance can be 

decreased. 

[0087] 

[Modification Example of Embodiment 1] 

 The display device with touch panel 7 may be provided with a touch 

panel 2 described below, in place of the touch panel 1.  FIG. 9 is a plan view 

showing a schematic configuration of the touch panel 2 according to a 

modification example of Embodiment 1 of the present invention.  FIG. 10 is 

cross-sectional views taken along a line A-A’ and a line B-B’ shown in FIG. 9.  

It should be noted that in FIG. 9, the lines 14 are hatched, in order to 

improve the visibility of the drawing. 

[0088] The touch panel 2 includes a substrate 10, X electrodes 21, Y 

electrodes 22, lines 14, an insulating film 15, a protection film 16, and 

terminals 18.  The touch panel 2 is different from the touch panel 1 

regarding the configurations of the X electrode and the Y electrode. 

[0089] The X electrode 21 includes island electrodes 210, connection parts 

21, and a lead electrode 212.  The Y electrode 22 includes island electrodes 

220, connection parts 221, and a lead electrode 222. 

[0090] As is the case with the X electrode 11, the X electrode 21 includes a 

plurality of the island electrodes 210 that are arranged in the horizontal 

direction of FIG. 10, and the connection parts 211 that connect adjacent ones 

of the island electrodes 210.  The island electrodes 210 and the connection 

parts 211 are integrally formed so as to be continuous.  Unlike the X 

electrode 11, the X electrode 21 is formed in a layer above the insulating film 

15, as shown in FIG. 11. 

[0091] As is the case with the Y electrode 12, the Y electrode 22 includes a 

plurality of the island electrodes 220 that are arranged in the vertical 
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direction of FIG. 10, and the connection parts 221 that connect adjacent ones 

of the island electrodes 220.  As shown in FIG. 10, the island electrodes 220 

are formed in a layer above the insulating film 15, and the connection parts 

221 are formed in a layer below the insulating film 15.  The island 

electrodes 220 and the connection parts 221 are in contact with each other 

via a plurality of contact holes 15a formed in the insulating film 15. 

[0092] The X electrodes 21 and the Y electrodes 22, and the line 14 are 

connected with each other via contact holes 15c formed in the insulating film 

15. 

[0093] As shown in FIG. 10, in a reconnection part 14a for reconnection 

between the X electrode 21 and the line 14, a lead electrode 212 is formed.  

The line 14 overlaps the lead electrode 212.  The line 14 has an opening at a 

position corresponding to the position of the contact hole 15c of the 

insulating film 15.  Then, via the contact hole 15c and the opening of the 

line 14, the X electrode 21 and the lead electrode 212 are in contact with each 

other.  With this configuration, the X electrode 21, the lead electrode 212, 

and the line 14 are electrically connected with one another.  Such a 

configuration is provided because, as described above, when a conductive 

film is brought into contact with the upper surface of the line 14, a stable 

contact resistance cannot be obtained in some cases.  The Y electrode 22, 

the lead electrode 222, and the line 14 are also electrically connected with 

one another by an identical configuration, though this is not shown in the 

drawings. 

[0094] 

[Method for Producing Touch Panel 2] 

 Hereinafter, a method for producing the touch panel 2 is 

schematically explained, with reference to FIGS. 11A to 11F.  It should be 

noted that FIGS. 11A to 11F are cross-sectional views taken along a line A-A’ 

in FIG. 9, a line D-D’, and a line E-E’ in FIG. 4.  Regarding the same steps 

as those for the touch panel 1, explanations are omitted as required. 

[0095] First, as shown in FIG. 11A, the connection parts 221 of the Y 

electrodes 22, and the first conductive films 181 of the terminals 18 are 

formed on the substrate 10.  Though it is not shown in FIG. 11A, the lead 

electrodes 212 of the X electrodes 21 (see FIGS. 9 and 10) and the lead 

electrodes 222 of the Y electrodes 22 (see FIG. 9) are formed simultaneously. 

[0096] Next, as shown in FIG. 11B, the lines 14 are formed. 
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[0097] Next, as shown in FIG. 11C, the insulating film 15 is formed so as to 

cover an entire surface of the substrate 10.  Subsequently, as shown in FIG. 

11D, the contact holes 15a and the recesses 15bare formed in the insulating 

film 15.  Though it is not shown in FIG. 11D, the contact holes 15c (see 

FIGS. 9 and 10) are also formed at the same time. 

[0098] When the recesses 15b are formed in the insulating film 15, recesses 

are also formed in the lines 14 at the same time.  Further, when the contact 

holes 15c are formed in the insulating film 15, openings are also formed in 

the lines 14 at the same time. 

[0099] Next, as shown in FIG. 11E, the connection parts 211 of the X 

electrodes 21, the island electrodes 220 of the Y electrodes 22, and the second 

conductive films 182 of the terminals 18 are formed.  Though it is not shown 

in FIG. 11E, island electrodes 220 of the X electrodes 21 (see FIG. 9) are 

formed at the same time. 

[0100] Finally, as shown in FIG. 11F, the protection film 16 is formed so as 

to cover substantially an entire surface of the substrate 10. 

[0101] So far, the configuration and the producing method of the touch panel 

2 of a modification example of Embodiment 1 of the present invention have 

been explained. 

[0102] In the touch panel 1, the island electrodes 110, 120, and the 

connection parts 111, as well as the first conductive films 181 are formed 

simultaneously, and the connection parts 121and the second conductive 

films 182 are formed simultaneously.  In contrast, in the touch panel 2, the 

connection parts 221, the lead electrodes 212 and 222, and the first 

conductive films 181 are formed simultaneously, and the island electrodes 

210, 220, the connection parts 211, and the second conductive films 182 are 

formed simultaneously. 

[0103] With the touch panel 2, the same effects as those in the case of the 

touch panel 1 can be obtained.  Therefore, by the touch panel 2, a variation 

of the configuration of the touch panel is obtained. 

[0104] 

[Embodiment 2] 

 The touch panel 1 or 2 may include terminals 28, 38, or 48 described 

below, in place of the terminals 18. 

[0105] FIG. 12 is a plan view showing a configuration of a terminal 28 

according to Embodiment 2 of the present invention.  FIG. 13 is 
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cross-sectional views taken along a line C-C’, a line D-D’, and a line E-E’ in 

FIG. 12. 

[0106] The terminal 28 includes a contact hole (opening) 15d in a place of 

the recess 15b that the terminal 18 has.  In other words, the insulating film 

15 and the line 14 have a contact hole 15d, in a part of a place where the line 

14 and the terminal 28 overlap when viewed in a plan view.  The second 

conductive film 182 and the line 14 are in contact with each other at the 

contact hole 15b in such a manner that contact is achieved only on side 

surfaces of the line 14.  The first conductive film 181 and the second 

conductive film 182 are in contact with each other at the contact hole 15d, in 

a place where they overlap the protection film 16 when viewed in a plan view.  

It should be noted that in a place where the first conductive film 181 and the 

second conductive film 182 do not overlap the protection film 16 when viewed 

in a plan view (in a place where the terminal 28 are exposed outward), the 

first conductive film 181 and the second conductive film 182 are in contact 

with each other throughout thoroughly. 

[0107] With the terminal 28 of the present embodiment , the electric 

resistance can be decreased.  Further, stable contact with the lines 14 can 

be achieved. 

[0108] 

[Embodiment 3] 

 FIG. 14 is a plan view showing a configuration of a terminal 38 

according to Embodiment 3 of the present invention.  FIG. 15 is 

cross-sectional views taken along a line C-C’, a line D-D’, and a line E-E’ in 

FIG. 14. 

[0109] The terminal 38 includes a first conductive film 381 and a second 

conductive film 182.  In other words, the terminal 38 is different from the 

terminal 18 regarding the configuration of the first conductive film.  As 

shown in FIG. 14, the first conductive film 381 is formed so as to have a 

width greater than that of the line 14, in a place where the first conductive 

film 381 and the line 14 overlap. 

[0110] This causes an area of contact between the first conductive film 381 

and the line 14 to increase.  Therefore, the contact resistance can be 

decreased, and stable connection can be achieved. 

[0111] 
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[Embodiment 4] 

 FIG. 16 is a plan view showing a configuration of a terminal 48 

according to Embodiment 4 of the present invention.  FIG. 17 is 

cross-sectional views taken along a line C-C’, a line D-D’, and a line E-E’ in 

FIG. 16. 

[0112] The terminal 48 includes a first conductive film 481 and a second 

conductive film 182.  As is the case with the first conductive film 381 of the 

terminal 38, the first conductive film 481 is formed so as to have a width 

greater than that of the line 14, in a place where the first conductive film 481 

and the line 14 overlap.  The terminal 48 includes a contact hole 15d in 

place of the recess 15b provided in the terminal 38 

[0113] In the present embodiment as well, by increasing the area of contact 

between the first conductive film 481 and the line 14, the contact resistance 

can be decreased. 

[0114] 

[Other Embodiments] 

 FIG. 18 is a plan view showing a schematic configuration of a touch 

panel 3 according to another embodiment of the present invention.  FIG. 19 

is cross-sectional views taken along a line A-A’ and a line B-B’ in FIG. 18.  

The touch panel 3 includes a substrate 10, X electrodes 11, Y electrodes 12, 

lines 14, an insulating film 15, a protection film 16, and terminals 38.  It 

should be noted that in FIG. 18, the lines 14 are hatched, in order to improve 

the visibility of the drawing. 

[0115] In the touch panel 3, a first conductive film 381 of the terminal 38 is 

formed so as to overlap an entirety of the line 14 when viewed in a plan view.  

Further, as shown in FIG. 19, the X electrode 11 and the first conductive film 

381 are integrally formed so as to be continuous.  Though it is not shown in 

the drawings, the island electrode 120 of the Y electrode 12 and the first 

conductive film 381 are also integrally formed so as to be continuous. 

[0116] According to the present embodiment, the first conductive film 381 

and the lines 14 overlap.  This causes an electric resistance to decrease.  

Further, by forming such a redundant structure, conduction can be 

maintained even if one of the same is disconnected.  Therefore, the 

reliability can be enhanced. 

[0117] It should be noted that in the present embodiment, the width of the 

lines 14 is narrower than the width of the first conductive film 381.  
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However, the width of the lines 14 and the width of the first conductive film 

381 may be equal, or the width of the lines 14 may be wider than the width of 

the first conductive film 381.  Further, the touch panel 3 may include the 

terminal 48 in place of the terminal 38. 

[0118] FIG. 20 is a plan view showing a schematic configuration of a touch 

panel 4 according to still another embodiment of the present invention.  FIG. 

21 are cross-sectional views taken along a line A-A’ and a line B-B’ in FIG. 20.  

The touch panel 4 includes a substrate 10, X electrodes 21, Y electrodes 22, 

lines 14, an insulating film 15, a protection film 16, and terminals 38.  It 

should be noted that in FIG. 20, the lines 14 are hatched, in order to improve 

the visibility of the drawing. 

[0119] In the touch panel 4, the first conductive film 381 of the terminal 38 

is formed so as to overlap an entirety of the line 14 when viewed in a plan 

view.  Further, as shown in FIG. 21, the lead electrode 212 of the X 

electrode 11 and the first conductive film 381 are integrally formed so as to 

be continuous.  Though it is not shown in the drawing, the lead electrode 

222 of the Y electrode 22 and the first conductive film 381 are integrally 

formed so as to be continuous. 

[0120] According to the present embodiment, the first conductive film 381 

and the line 14 are formed so as to overlap.  This causes an electric 

resistance to decrease.  Further, by forming such a redundant structure, 

conduction can be maintained even if one of the same is disconnected.  

Therefore, the reliability can be enhanced. 

[0121] It should be noted that in the present embodiment, the width of the 

lines 14 is narrower than the width of the first conductive film 381.  

However, the width of the lines 14 and the width of the first conductive film 

381 may be equal, or the width of the lines 14 may be wider than the width of 

the first conductive film 381.  Further, the touch panel 4 may include the 

terminal 48 in place of the terminal 38. 

[0122] FIG. 22 is a cross-sectional view showing a schematic configuration of 

a display device with touch panel 8 according to another embodiment of the 

present invention.  The display device with touch panel 8 includes a 

color-filter-equipped touch panel substrate 81, a TFT substrate 72, a sealing 

member 73, liquid crystal 74, and polarizing plates 75 and 76. 

[0123] In the display device with touch panel 8, on a back surface of the 

touch panel substrate 10 on which sensor electrodes (X electrodes 11 and Y 
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electrodes 12) and the like are formed, a black matrix 712, color filters 713, 

and a common electrode 714 are formed.  In other words, 

the-color-filter-equipped touch panel substrate 81 has functions as a touch 

panel and functions as a color filter. 

[0124] As compared with the display device with touch panel 7, the display 

device with touch panel 8 does not need the substrate 711 and the pasting 

material 77.  Therefore, the device can be formed thinner, and the light 

transmission degree can be improved. 

[0125] In the display device with touch panel 8, the sensor electrodes are 

formed of a surface of the substrate 10 on a side opposite to the liquid crystal 

74 side.  The sensor electrodes, however, may be formed on a surface of the 

substrate 10 on which the black matrix 712 and the like are formed.  Here, 

a flattening film and the like may be formed therebetween. 

[0126] In the display device with touch panel 8, the color-filter-equipped 

touch panel substrate 81 may include any one of the touch panels 2 to 4, in 

place of the touch panel 1. 

[0127] So far, the embodiments of the present invention have been 

explained.  The present invention, however, is not limited to the 

above-described embodiments, and can be modified variously within the 

scope of the invention.  Further, the embodiments can be combined 

appropriately and implemented. 

 

Industrial Applicability 

[0128] The present invention is industrially applicable as a touch panel and 

a display device with touch panel. 
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CLAIMS    

1. A touch panel comprising: 

 an insulating substrate;  

 a first electrode that is formed on the substrate and extends in a first 

direction; 

 a second electrode that is formed on the substrate and extends in a 

second direction that crosses the first direction;  

 a first insulating film that insulates the first electrode and the 

second electrode from each other; 

 a terminal formed on the substrate; and 

 a line that electrically connect a respective one of the first and second 

electrodes with the terminal, 

 wherein the terminal includes a first conductive film that is formed 

so as to be in contact with a lower surface of the line, and a second conductive 

film that is formed so as to be in contact with an upper surface of the first 

conductive film, and 

 the second conductive film is in contact with the line in such a 

manner that the contact is achieved only on a side surface of the line. 

 

2. The touch panel according to claim 1,  

 wherein the first electrode includes a plurality of first island 

electrodes that are arranged in the first direction, and a first connection part 

that connects adjacent ones of the first island electrodes,  

 the second electrode includes a plurality of second island electrodes 

that are arranged in the second direction, and a second connection part that 

connects adjacent ones of the second island electrodes, 

 the first island electrodes, the second island electrodes, the first 

connection part, and the first conductive film are formed with a same 

material, and 

 the second connection part and the second conductive film are formed 

with a same material. 

 

3. The touch panel according to claim 1, 

 wherein the first electrode includes a plurality of first island 

electrodes that are arranged in the first direction, and a first connection part 
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that connect adjacent ones of the first island electrodes,  

 the second electrode includes a plurality of second island electrodes 

that are arranged in the second direction, and a second connection part that 

connect adjacent ones of the second island electrodes, 

 the second connection part and the first conductive film are formed 

with a same material, and 

 the first island electrodes, the second island electrodes, the first 

connection part, and the second conductive film are formed with a same 

material. 

 

4. The touch panel according to claim 1, 

 wherein the first electrode includes a plurality of first island 

electrodes that are arranged in the first direction, and a first connection part 

that connect adjacent ones of the first island electrodes,  

 the second electrode includes a plurality of second island electrodes 

that are arranged in the second direction, and a second connection part that 

connect adjacent ones of the second island electrodes, and 

 the first island electrodes, the second island electrodes, the first 

connection part, the second connection part, the first conductive film, and the 

second conductive film are formed with a same material. 

 

5.  The touch panel according to any one of claims 1 to 4, further 

comprising a second insulating film that is formed so as to cover the line. 

 

6. The touch panel according to claim 5, 

 wherein the line and the second insulating film have a recess in a 

part of a place where the line and the terminal overlap when viewed in a 

plan view, and the first conductive film and the second conductive film are in 

contact with each other at the recess. 

 

7. The touch panel according to claim 5,  

 wherein the line and the second insulating film have an opening in a 

part of a place where the line and the terminal overlap when viewed in a 

plan view, and the first conductive film and the second conductive film are in 

contact with each other at the opening. 
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8. The touch panel according to any one of claims 1 to 7,  

 wherein in the place where the first conductive film and the line 

overlap, the first conductive film has a width wider than that of the line.  

 

9. The touch panel according to any one of claims 1 to 8, 

 the first conductive film is formed so as to overlap an entirety of the 

line when viewed in a plan view. 

 

10. A display device with touch panel comprising: 

 a liquid crystal display device; and 

 the touch panel according to any one of claims 1 to 9. 


