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(57) ABSTRACT 

The present invention relates to a capacitive touch sensor and, 
more particulaly, to a capacitive touch sensor integrated with 
window panel. The capacitive touch sensor integrated with 
window panel according to the present invention a transparent 
window panel Substrate; a non-conductive opaque decorative 
layer formed on a Surface of the Substrate along the edges of 
the substrate to define a transparent window area (W) on the 
Substrate; a transparent electrode pattern layer formed over 
the window area (W) of the substrate and the decorative; and 
a conductive wiring pattern layer formed at an edge of the 
transparent electrode pattern layer. The conductive wire pat 
tern layer is disposed in Such a manner that it is concealed by 
the opaque decorative layer. As the touch sensor of the present 
invention is integrated with the window panel, no additional 
substrate (PET) on which transparent electrodes are patterned 
is not required and the thickness of the touch sensor is can be 
reduced. Also, the touch sensor of the present invention does 
not require any adhesive for bonding to a separate Substrate, 
which reduces its manufacturing costs. 
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WINDOW. PANEL INTEGRATED 
CAPACTIVE-TYPE TOUCH SENSOR AND A 

FABRICATION METHOD THEREFOR 

TECHNICAL FIELD 

0001. The present invention relates to a capacitive touch 
sensor and, more particularly, to a capacitive touch sensor 
integrated with window panel and its manufacturing method. 
0002 Touch sensors are widely being used in portable 
electronic devices Such as a cellular phone, a personal digital 
assistant (PDA) and a MP3 player as input units. The touch 
sensors can be classified into a resistor type and a capacitor 
type touch sensors. The capacitor type touch sensor, which 
reveals higher reliability and facilitates multiple-touch sens 
ing function, has been being employed widely in cellular 
phones. 

BACKGROUND ART 

0003 FIG. 1 is a perspective view of a cellular phone 
equipped with a conventional capacitive touch sensor module 
110, and FIG. 2 is a cross sectional view of the cellular phone 
in which the touch sensor is installed. 
0004. A conventional cellular phone 100 includes an 
upper casing 101, a touch sensor module 110, and a lower 
casing 102. In the upper casing 101 a support member 101a is 
formed Surrounding a center opening, and the touch sensor 
module 110 is installed on the support member 101a. A 
switch button 120 is installed on a front face of the upper 
casing 101. A display 140 and a main printed circuit board 
(PCB) 150 are installed inside the lower casing 102. The 
display 140 is disposed beneath the touch sensor 110. Even 
though being not shown in the drawings, a flexible printed 
circuit (FPC) for signal transmission is electrically connected 
to the touch sensor module 110 and the main PCB 150. A 
speaker 130 is installed in the upper casing 101, and a micro 
phone 140 is installed on an external surface of the upper 
casing 101. 
0005 One of recent structural design trends is to make the 
level of the front face of the touch sensor even with that of the 
upper casing in order to ease assembly operation and attain a 
better esthetic view. For this purpose, the support member 
101a is formed in Such a manner that a step having the same 
height as the thickness of the touch sensor module 110 is 
provided at the perimeter of the center opening. The front face 
of the touch sensor module 110 is can be divided into a 
transparent window area W for showing an image to be dis 
played through the display 140 and a decoration region D 
Surrounding the window area. The transparent window area 
W is used also for receiving touch inputs. The decoration 
region D is used for printing a trademark or a logo of a phone 
manufacturer while hiding opaque interconnection pattern 
residing in the vicinity of an edge of the touch sensor. 

DISCLOSURE 

Technical Problem 
0006 FIG. 3 illustrates a process of manufacturing a con 
ventional touch sensor module 200. As shown in the drawing, 
the touch sensor module 200 includes a window panel 211 
and a touch sensor 220 attached beneath the window panel 
211. 
0007. The window panel 211 typically is made of tem 
pered glass or to transparent acrylic panel. An opaque deco 
rative layer 212 is coated beneath a bottom surface of the 
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window panel 211. (Refer to FIG. 3(h).) The coating of the 
opaque decorative layer 212 is carried out by a silk screen 
printing method or depositing non-conductive material. 
0008. The process of manufacturing the capacitive touch 
sensor 220 will is now be described. A transparent conductive 
film 215 is coated on a top surface of a substrate 216 made of 
glass or polyethylene terephthalate (PET) film. The coating of 
the transparent conductive film 215 is accomplished by splut 
tering or evaporation of indium tin oxide (ITO), indium Zinc 
oxide (IZO), Zinc oxide (ZnO) or cadmium tin oxide (CTO). 
(Refer to FIG. 3(b).) Subsequently, the transparent conduc 
tive film 215 is partially removed for forming a transparent 
electrode pattern 215. (Refer to FIG.3(c).) The formation of 
the transparent electrode pattern can be performed by photo 
lithography or laser processing. Afterwards, a conductive 
wiring pattern 214 is coated for electrically connecting the 
transparent electrode pattern to an external circuit. (Refer to 
FIG.3(d).) The coating of the conductive wiring pattern 214 
is performed by the silk screen printing method. Afterwards, 
an adhesive 213, e.g., pressure sensitive adhesive (PSA), is 
coated, and the touch sensor 220 is bonded to the window 
panel substrate 211. The FPC218 to be electrically connected 
to the touch sensor 200 is connected to an end of the conduc 
tive wiring pattern 214 by use of anisotropic conductive film 
(ACF). 
0009. The touch sensor module 200 is finished by bonding 
the capacitive touch sensor 200 to the window panel 211 
printed with the decorative layer 212 as described above. At 
this time, the opaque conductive wiring pattern 214 and the 
dead Zone of the touch sensor are preferably placed below the 
decoration is region D. 
(0010. The touch sensor module 200 fabricated by the 
above process has the following problems. 
0011 First, air bubbles 217 may remain under the window 
area or contaminants may be introduced in the course of 
bonding of the window panel 211 and the touch sensor 220, 
which may results in defects in the touch sensor module 200. 
Particularly, the air bubbles are introduced due to the differ 
ence in the height level between the bottom of the opaque 
decorative layer 212 and the bottom surface portion of the 
window area W beneath which the decorative layer is not 
printed. 
0012 Second, another defect may occur because of the 
misalignment between the window panel and the touch sensor 
which stems from a difference in contraction coefficients and 
an alignment error. 
0013 Third, the process requires the process step of bond 
ing the window panel 211 and the touch sensor, along with 
related facility investment. Complex manufacturing process 
is prone to increase the possibility of defects and requires 
more operators, which in turn increases manufacturing costs. 
0014 Fourth, the substrate 216, which is additionally pro 
vided aside from the window panel 211 of which strength 
may secure the protection of the display 140, increases the 
thickness of the touch sensor module and material costs. is 
Even worse, the increased thickness of the touch sensor 
reduces the touch sensitivity and deteriorates the light trans 
mission ratio of the touch sensor module. 
0015. In order to solve the problems above, one object of 
the present invention is to provide a touch sensor having a new 
structure for reducing its thickness So as to facilitate imple 
mentation of a slim electronic device. Another object of the 
present invention is to provide a method of manufacturing a 
touch sensor having a new slim structure. 
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0016. The above objects are achieved by a method of 
manufacturing a touch sensor integrated to a window panel, 
which is described below. 

Technical Solution 

0017. The capacitive touch sensor integrated with window 
panel according to an aspect of the present invention includes 
a transparent window panel Substrate; a non-conductive 
opaque decorative layer formed on a Surface of the Substrate 
along the edges of the Surface to define a transparent window 
area W on the substrate; a transparent conductive electrode 
pattern layer to formed over the window area of the substrate 
and the decorative layer, and a conductive wiring layer 
formed at an edge oftop surface of the transparent conductive 
electrode pattern layer. The conductive wiring layer is dis 
posed in Such a manner that it is concealed by the opaque 
decorative layer. 
0018. In order to prevent the transparent electrode pattern 
from being is seen from the outside due to the difference in 
refraction index between the transparent electrode pattern 
layer and the window substrate, it is preferable to additionally 
provide an anti-reflection layer covering the transparent elec 
trode pattern layer. 
0019. The phenomenon that the electrode pattern is seen 
from the outside can be decreased by coating silicon dioxide 
(SiO) on the window panel substrate on which the decorative 
layer is formed, instead of coating of the anti-reflection layer. 
In Such a case, the transparent conductive electrode pattern is 
formed over the SiO, film. The SiO, film is 30-2000 ang 
stroms thick. 
0020. Additionally, it is preferable to coat a scattering 
prevention layer on the anti-reflection layer or over the trans 
parent conductive electrode pattern layer so as to protect the 
transparent conductive electrode pattern and the conductive 
wiring layer while preventing shards of the window panel 
from Scattering away when the window panel Substrate is 
broken. 

0021. The non-conductive opaque decorative layer can be 
formed by Screen printing of non-conductive ink on the win 
dow panel Substrate. Alternatively, the non-conductive non 
transparent decorative layer can be formed by Screen printing 
of non-conductive metallic alloy, non-conductive metallic 
oxide, or non-conductive metallic nitride on the window 
panel Substrate, and then carrying out Screen printing of non 
conductive ink on the coated non-conductive film to define 
the window area W. 
0022. The transparent conductive electrode pattern layer 
can be formed by use of one among indium tin oxide (ITO), 
indium zinc oxide (IZO), Zinc oxide (ZnO), and cadmium tin 
oxide (CTO). 
0023. A method of manufacturing a capacitive touchsen 
sor integrated with window panel according to another aspect 
of the present invention includes steps of providing a trans 
parent window panel Substrate; providing a non-conductive 
opaque decorative layer on a surface of the window panel 
Substrate along edges of the Surface to define a transparent 
window area W on the window panel Substrate; coating a 
transparent conductive electrode thin film over the window 
area W and the decorative layer D; forming a transparent 
conductive electrode pattern by partially removing of the 
conductive electrode thin film; and coating a conductive wir 
ing layer at an edge of the transparent conductive electrode 
pattern. 
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0024. The non-conductive opaque decorative layer can be 
formed by silk printing of non-conductive ink directly on the 
window panel substrate. In an alternative embodiment for 
improving the esthetic view of the decorative layer, the deco 
rative layer can be formed by coating of non-conductive 
metallic alloy, non-conductive metallic oxide, or non-con 
ductive metallic nitride on the window panel substrate, and 
then screen printing of non-conductive ink for defining the 
window area W on the coating film. In this case, the non 
conductive coating film on the window area W is removed by 
etching. The non-conductive metallic oxide includes TiO, or 
SiO. The non-conductive metallic alloy includes Tin or sili 
con aluminum alloy. 
0025. In an alternative embodiment, the method of the 
present invention may further include a step of coating an 
anti-reflection layer over the transparent electrode patternand 
the conductive wiring layer. The anti-reflection layer can be 
coated by a sputtering or an evaporation method. 
0026. A SiO film may be coated on the window panel 
substrate on which the decorative layer is formed, before the 
conductive electrode thin film is coated. In case that an elec 
trode pattern is formed on the SiO film, the SiO film can 
prevent the electrode pattern from being seen from the outside 
even without the anti-reflection layer. It is preferable that the 
thickness of the SiO film ranges from 30 to 2000 angstroms. 
0027. In an alternative embodiment where a tempered 
glass is used for the window panel substrate, it is preferable to 
coat the scattering prevention layer 115 after the reflection 
prevention layer is coated. The scattering prevention layer 
can be coated by using silk screen printing. 

Advantageous Effects 
0028. As the touch sensor is integrated with the window 
panel, no additional substrate (e.g., ITO-coated PET film or 
ITO-coated glass substrate) is needed and the thickness of the 
touch sensor can be reduced. In other words, the touch sensor 
of the present invention is slimmer while revealing Superior 
light transmission ratio than a conventional touch sensor. In 
addition, the touch sensor according to the present invention 
does not require any adhesive for is bonding to the Substrate, 
which reduces its manufacturing costs. 
0029. The method of manufacturing a touch sensor 
according to the present invention, which forms a capacitive 
touch sensor directly on the window panel coated with a 
decorative layer, prevents defects due to air bubbles and con 
taminants which were likely to be introduced when the touch 
sensor was bonded to the window panel under the conven 
tional method. In addition, the present invention basically 
eliminates the misalignment problem which was prone to 
occur in the course of bonding process under the conventional 
method. Elimination of the process of bonding the window 
panel and a touch sensor simplifies the overall manufacturing 
process and reduces the defects and manufacturing costs. The 
process of the present invention does not require any separate 
equipment for bonding the window panel and the touchsen 
Sor, which further reduces costs for the equipment invest 
ment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 FIG. 1 is a perspective view of a cellular phone 
having a capacitive touch sensor, 
0031 FIG. 2 is a cross sectional view of a cellular phone in 
which a touch sensor is installed; 
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0032 FIG. 3 illustrates a process of manufacturing a con 
ventional touch sensor assembly comprised of a touch win 
dow and a capacitive touch sensor; 
0033 FIG. 4 is a schematic view illustrating a structure of 
a capacitive touch sensor integrated with window panel 
according to the present invention; 
0034 FIG. 5 is an exploded perspective view illustrating a 
structure of the capacitive touch sensor integrated with win 
dow panel according to the present invention; and 
0035 FIG. 6 illustrates a process of manufacturing the 
capacitive touch sensor integrated with window panel accord 
ing to the present invention. 

BRIEF DESCRIPTIONS OF REFERENCE 
NUMERALS 

0.036 

200: touch sensor module 
211,311: window panel Substrate 
212,312: decorative layer 
213: adhesive (PSA) 
214: wire pattern layer 
215: conductive electrode pattern layer 
216: substrate (PET film) 
310: window panel integrated capacitive touch sensor 
313: conductive electrode pattern layer 
314: wiring layer 
315: anti-reflection layer 
316: scattering prevention layer 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0037 FIG. 4 is a schematic view illustrating the structure 
of a capacitive is touch sensor integrated with window panel 
according to the present invention, and FIG. 5 is an exploded 
perspective view of the capacitive touch sensor integrated 
with window panel according to the present invention. 
0038. The capacitive touch sensor integrated with window 
panel according to an embodiment of the present invention 
will be described with reference to FIGS. 4 and 5. 
0039. The touch sensor 310 of the present invention 
includes a window panel substrate 311 composed oftempered 
glass, a decorative layer 312 coated on an edge of atop Surface 
of the window panel substrate 311, and a transparent and 
conductive electrode pattern layer 313 coated on the top sur 
face of the window panel substrate 311. A conductive wiring 
layer 314 is coated on an edge of the top of the electrode 
pattern layer 313. An anti-reflection layer 315 is coated to 
cover the electrode pattern layer 313, and a scattering preven 
tion layer 315 is coated on the anti-reflection layer. 
0040. The window panel substrate 311 is composed of 
transparent acryl to or tempered glass. In case that the window 
panel substrate 311 is made of an acrylic board, the coating of 
the scattering prevention layer 315 is not needed. A non 
transparent decorative layer 312 coated with insulating mate 
rial is formed along the edge of an upper side of the window 
panel Substrate 311 in Such a manner that the transparent 
touch region Wis arranged in central portion of the is window 
panel substrate 311. The decorative layer 312 defines the 
decoration region D of the window panel 311. 
0041. In the present embodiment, the decorative layer 312 

is formed by coating non-conductive metal Such as Tin and 
silicon aluminum alloy into a thin film form or coating non 
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conductive oxide (stacked layers of titanium dioxide (TiO) 
and silicon dioxide (SiO), for example) into a thin film form, 
printing non-conductive ink in the decoration region D, and 
etching away the non-conductive thin film from the window 
area W. A decoration pattern Such as a trademark and a logo 
can be printed in the decorative layer 312. A colored printing 
may be performed as well to generate a colored pattern. In an 
alternative embodiment, the decorative layer 312 can be 
formed by printing the non-conductive ink directly on the top 
surface of the window panel substrate 311. 
0042. In the present embodiment, the transparent elec 
trode pattern layer 313 partially covers the decorative layer 
312 as well as the entire window area W. Alternatively, how 
ever, the electrode pattern layer 313 may cover the entire 
portions of both the window area W and the decorative layer 
312. The electrode pattern layer 313 is formed by sputtering 
indium tin oxide (ITO) to deposit ITO thin film as shown in 
FIG. 6(d) and selectively removing the ITO thin film by 
photolithography. Instead of ITO, indium zinc oxide (IZO), 
antimony Zinc oxide (AZO), Zinc oxide (ZnO) or cadmium tin 
oxide (CTO) can be used for forming the electrode pattern 
layer 313. 
0043. The conductive wiring layer 314 is coated on the top 
of the electrode pattern layer 313 in the area where the deco 
ration region D is defined. The conductive wiring layer 314 is 
concealed by the non-transparent decorative layer 312 so as 
not to be seen from the outside. The conductive wiring layer 
314 is formed by silkscreen printing of conductive ink. Alter 
natively, in order to increase the window area W, the wiring 
layer 314 may be formed by coating a metallic thin film by 
spluttering deposition and a Subsequent selective removal by 
photolithography. In order to secure the transparent window 
areaW, the wiring layer 314 formed by use of non-transparent 
ink is disposed only in the decoration region D. Accordingly, 
some edges of the transparent electrode pattern layer 313 
extends to the decoration region D, and the conductive wiring 
layer 314 of the decoration region D is coated on the edges of 
the transparent electrode pattern layer 313. 
0044) The anti-reflection layer, which utilizes the phe 
nomenon of to destructive interference of lights, is coated on 
the conductive transparent electrode pattern layer 313 to pre 
vent the electrode pattern from being seen from the outside 
due to the difference in the refraction index between the 
transparent electrode pattern 313 and the window substrate 
311. The anti-reflection layer is formed by sputtering or 
evaporation of titanium dioxide (TiO) is or silicon dioxide 
(SiO2) under vacuum environment. 
0045. Instead that the anti-reflection layer 315 is deposited 
on the transparent electrode pattern 313, a silicon dioxide 
(SiO) thin film can be deposited on the window panel sub 
strate 311 after the decorative layer 312 is formed, and then 
the ITO electrode pattern can beformed on the silicon dioxide 
thin film in an alternative embodiment of the present inven 
tion. 
0046. The scattering prevention layer 316 protects the 
transparent electrode pattern layer 313 and the wiring layer 
314 and prevents shards of glass from being scattered away 
when the window panel substrate 311 made oftempered glass 
is broken. The scattering prevention layer 316 is formed by 
printing UV-curable resin and radiating ultraviolet light. 
0047 Reference numeral 317 denotes a flexible printed 
circuit (FPC) to be electrically connected to the touch sensor, 
and is connected to a terminal of the wiring layer 314 by use 
of an anisotropic conductive film (ACF). 
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0048. The touch sensor integrated with window panel 310 
according to the present invention can be made thinner than 
the conventional touch sensor module 200 and allows the 
reduction of manufacturing costs through the decrease in the 
process defects and the number of process steps. Namely, the 
conventional touch sensor module 200 having a stacked struc 
ture of the substrate (i.e., ITO-coated PET film or ITO-coated 
glass substrate), the ITO is pattern layer, the electrode pattern 
layer, the reflection prevention layer, the adhesive layer 
(PSA), the decoration printing layer, and the window panel 
Substrate, require complicated manufacturing process. To the 
contrary, the touch sensor 310 of the present invention fabri 
cated integratedly to the window panel simplifies the fabrica 
tion process by means of removing the process step of attach 
ing the touch sensor to the window panel. Since the adhesive 
layer (PSA) and the substrate (i.e., ITO-coated PET film or 
ITO-coated glass Substrate) are not needed, the touch sensor 
of the present invention can be made thinner. Further, product 
defects due to air bubbles, contaminants, or misalignment 
problems can be eliminated. 
0049. The process for manufacturing the touch sensor 
integrated with window panel will be described below. FIG. 6 
illustrates the manufacturing process of the touch sensor inte 
grated with window panel according to the present invention. 
0050 First, a tempered glass substrate or an acrylic sub 
strate of an to appropriate size is prepared as shown in FIG. 
6(a). 
0051. Next, on the substrate is coated a non-conductive 
film 312 for forming the decorative layer 312 as shown in 
FIG. 6(b). The coating of the non-conductive film 312' is 
accomplished by depositing non-conductive metal or non 
conductive oxide or nitride under vacuum environment. 
0052 Subsequently, the decorative layer 312 is formed by 
printing non-conductive ink on the non-conductive film 312 
by use of a silk screen printing machine and drying for 60 
minutes at 80° C. by use of an air heating drier. After the 
printed decorative layer 312 is completely dried, an etchant is 
applied to remove the non-conductive thin film deposited on 
the window area W while leaving the non-conductive thin 
film coated on the decorative layer 312 as shown in FIG. 6(c). 
Though the printed decorative layer 312 is a few hundred 
times thicker than the non-conductive film 312, the ratio of 
thicknesses is not reflected in FIG. 6 for the sake of simplicity 
in the visual description. 
0053 Though the decorative layer 312 is formed by 
depositing the non-conductive film 312, printing the decora 
tive layer 312, and etching the non-conductive film 312 in the 
preferred embodiment, the decorative layer can be formed by 
direct printing of the non-conductive ink on the window panel 
by use of the silk screen printing machine without the inter 
vention of the non-conductive film 312. The printed decora 
tive layer 312 is dried at 80°C. for 60 to minutes in the heat air 
drier. An infrared (IR) radiator may be used for the drier as 
well. 
0054. Afterwards, a transparent and conductive thin film 
(e.g., ITO film 313') is coated on the window area W and the 
decorative layer 312 as shown in FIG. 6(d). It is preferable 
that the ITO film 313' has a sheet resistance ranging from 100 
to 700 ohms/sq and has a visible light transmission coefficient 
larger than 87%. Since the method of coating the ITO film 
313' is the same as that for a conventional capacitive touch 
sensor, detailed description thereofwill be omitted. Nonethe 
less, however, it should be noted that the technical idea of 
coating the ITO film directly on the window panel substrate 
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311 having the decorative layer 312 on it to form an electrode 
pattern is novel and requires an intensive change of concep 
tion. In particular, because the ITO film 313' having a typical 
thickness of 0.01 to 0.1 micrometer is much thinner than the 
printed decorative layer 312 having a thickness in the order of 
10 micrometer, the concept of coating the ITO film directly on 
the window panel substrate having the decorative layer on it 
and then selectively etching to form the electrode pattern has 
never been explored. The inventor of the present invention has 
found that it is possible to manufacture the window panel 
integrated touch sensor by coating the ITO film 313' on the 
window panel Substrate having the decorative layer on it so 
carefully that the ITO film shows uniform sheet resistance 
and sufficient visible light transmission coefficient despite of 
the enormous thickness difference between the printed deco 
rative layer 312 and the window area. 
0055 Subsequently, the transparent electrode pattern 313 

is formed by partially removing of the transparent conductive 
film 313' (FIG. 6(e)). Since the method of selectively remov 
ing the ITO thin film 313' to form the electrode pattern is the 
same as that for a conventional capacitive touch sensor, 
detailed description thereof will be omitted. 
0056. Afterwards, the conductive wiring layer 314 is 
formed on the edges of the transparent electrode pattern 313 
in the area where the decorative layer 312 is disposed (FIG. 
6(f)). The wiring layer 314 is formed by the silk screen print 
ing of conductive film. Specifically, the wiring layer 314 is 
formed by printing silver paste using a printing facility and by 
use of a mask printed on a silk screen. The line width of the 
wiring layer 314 ranges from 50 to 200 micrometers. Alter 
natively, the wiring layer might be formed by depositing 
metallic thin film under vacuum environment and a Subse 
quent photolithographic process. In Such a case, the line 
width of the wiring may range from 5 to 100 micrometers. 
0057 The anti-reflection layer 315 is formed on the elec 
trode pattern 313 as shown in FIG. 6(g). Because the refrac 
tion indices of the transparent to electrode pattern 313 and the 
window panel substrate 311 are different from each other, the 
electrode pattern of the window area W can be seen from the 
outside unless any coating is added. Thus, it is needed to 
perform a low reflection coating for making the electrode 
pattern 313 invisible and increasing light transmission ratio. 
The low reflection coating is achieved by the sputtering is or 
the vacuum evaporation. The anti-reflection layer is formed 
by use of material such as titanium dioxide (TiO), silicon 
dioxide (SiO2), magnesium fluoride (MgF2), and so on. A 
stacked structure of 2-layer or 4-layer composed of the tita 
nium dioxide (TiO) and the silicon dioxide (SiO2) may be 
used as well for the anti-reflection layer 315. 
0058. In case that the window panel substrate is made of 
tempered glass, the scattering prevention layer 316 is coated 
in order to protect the transparent electrode pattern layer 313 
and the wiring layer 314 and prevent the shards of the broken 
window panel from being scattered away when the window 
panel substrate 311 is broken. The scattering prevention layer 
311 can be formed by coating thermosetting resin and drying 
at 80° C. for 60 minutes. 

0059 Finally, the PCB317 is connected to an unillustrated 
terminal of the conductive electrode pattern layer 314. 
0060. The process of the present embodiment provides a 
touch sensor integrated with window panel can be made by a 
simplified process. In particular, the removal of the process 
step of bonding the window panel and the touch sensor can 
enhance the fabrication productivity. Further, the elimination 
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of the adhesive layer (PSA layer) allows thinner thickness and 
Superior light transmission characteristics of the window 
panel integrated touch sensor. Additionally, the removal of 
the process step of bonding the window panel and is the touch 
sensor prevents the defects due to the air bubbles, the con 
taminants, or the misalignment problem. 
0061 Having described and illustrated the process for 
manufacturing a single touch sensor in the preferred embodi 
ment, the fabrication of a plurality of touch sensors simulta 
neously on a large scale plate is apparent to a person skilled in 
the art based on the forgoing description and the attached 
drawings. 
0062. Thus, it should be understood that the embodiments 
described in the forgoing description and the attached draw 
ings are not restrictive but illustrative. Those of ordinary skill 
in the art will appreciate that many obvious changes and 
modifications can be made to the invention without departing 
from its spirit or essential characteristics. Accordingly, the 
scope of the invention should be interpreted in the light of the 
following appended claims. 

INDUSTRIAL APPLICABILITY 

0063. The touch sensor integrated with window panel 
according to the present invention can be employed in por 
table electronic devices such as a cellular phone, a camera, 
and so on as an input unit. The touch sensor according to the 
present invention is advantageous in that it can make the 
portable electronic device thinner and enhance the light trans 
mission characteristics. 

1. A capacitive touch sensor integrated with window panel, 
comprising: 

a transparent window panel Substrate; 
a non-conductive opaque decorative layer formed on a 

Surface of said Substrate along edges of the Surface to 
define a transparent window area on said Substrate; 

a transparent conductive electrode pattern layer formed 
over the window area of said substrate and said decora 
tive layer; and 

a conductive wiring layer formed at an edge oftop Surface 
of said transparent conductive electrode pattern layer. 

2. The capacitive touch sensor integrated with window 
panel according to claim 1, further comprising: 

an anti-reflection layer formed over said transparent con 
ductive electrode pattern layer. 

3. The capacitive touch sensor integrated with window 
panel according to claim 1, further comprising: 

a coated layer provided between the window panel sub 
strate and the transparent electrode pattern layer. 

4. The capacitive touch sensor integrated with window 
panel according to claim 2, further comprising: 

a scattering prevention layer disposed on the anti-reflection 
layer. 

5. The capacitive touch sensor integrated with window 
panel according to claim 1, wherein said non-conductive 
opaque decorative layer is formed by use of non-conductive 
ink. 

6. The capacitive touch sensor integrated with window 
panel according to claim 1, wherein said non-conductive 
non-transparent decorative layer comprises: 

a coating layer composed of non-conductive metallic alloy 
or non-conductive metallic oxide; 
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7. The capacitive touch sensor integrated with window 
panel according to claim 6, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

8. The capacitive touch sensor integrated with window 
panel according to claim 6, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

9. The capacitive touch sensor integrated with window 
panel according to claim 1 wherein said conductive electrode 
pattern layer is made of on selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

10. A method of manufacturing a capacitive touch sensor 
integrated with window panel, comprising steps of 

providing a transparent window panel Substrate; 
providing a non-conductive opaque decorative layer on a 

Surface of the window panel Substrate along edges of the 
Surface to define a transparent window area over the 
window panel Substrate; 

coating a transparent conductive electrode thin film over 
the window area and the decorative layer; 

forming a transparent conductive electrode pattern by par 
tially removing the conductive electrode thin film; and 

coating a conductive wiring layer at an edge of the trans 
parent conductive electrode pattern. 

11. The method of claim 10, further comprising a step of: 
coating an anti-reflection layer over the transparent elec 

trode pattern and the conductive wiring layer. 
12. The method of claim 11, further comprising a step of: 
coating a scattering prevention layer on the anti-reflection 

layer. 
13. The method of claim 10, further comprising a step of: 
before coating the transparent conductive electrode thin 

film, coating a SiO2 layer. 
14. The method of claim 10, wherein said step of providing 

the non-conductive opaque decorative layer comprises steps 
of: 

coating a non-conductive metallic alloy layer or a non 
conductive metallic oxide layer on one side of the win 
dow panel Substrate; 

coating non-conductive ink on the non-conductive metallic 
alloy layer or the metallic oxide layer in the decoration 
region so as to define the window area over the window 
panel Substrate; and 

etching away the metallic alloy layer or the non-conductive 
metallic oxide layer coated on the window area. 

15. The method of claim 14, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

16. The method of claim 14, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

17. The method of claim 10, wherein said step of providing 
the non-conductive opaque decorative layer is performed by 
screen printing of non-conductive ink. 

18. The method of claim 10, wherein said step of coating 
the transparent electrode thin film comprises a step of: 

sputtering an oxide selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

19. The capacitive touch sensor integrated with window 
panel according to claim 2, wherein said non-conductive 
opaque decorative layer is formed by use of non-conductive 
ink. 
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20. The capacitive touch sensor integrated with window 
panel according to claim 3, wherein said non-conductive 
opaque decorative layer is formed by use of non-conductive 
ink. 

21. The capacitive touch sensor integrated with window 
panel according to claim 4, wherein said non-conductive 
opaque decorative layer is formed by use of non-conductive 
ink. 

22. The capacitive touch sensor integrated with window 
panel according to claim 2, wherein said non-conductive 
non-transparent decorative layer comprises: 

a coating layer composed of non-conductive metallic alloy 
or non-conductive metallic oxide. 

23. The capacitive touch sensor integrated with window 
panel according to claim 3, wherein said non-conductive 
non-transparent decorative layer comprises: 

a coating layer composed of non-conductive metallic alloy 
or non-conductive metallic oxide. 

24. The capacitive touch sensor integrated with window 
panel according to claim 4, wherein said non-conductive 
non-transparent decorative layer comprises: 

a coating layer composed of non-conductive metallic alloy 
or non-conductive metallic oxide. 

25. The capacitive touch sensor integrated with window 
panel according to claim 22 wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

26. The capacitive touch sensor integrated with window 
panel according to claim 23, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

27. The capacitive touch sensor integrated with window 
panel according to claim 24, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

28. The capacitive touch sensor integrated with window 
panel according to claim 22 wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

29. The capacitive touch sensor integrated with window 
panel according to claim 23, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

30. The capacitive touch sensor integrated with window 
panel according to claim 24, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

31. The capacitive touch sensor integrated with window 
panel according to claim 2, wherein said conductive electrode 
pattern layer is made of on selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

32. The capacitive touch sensor integrated with window 
panel according to claim3, wherein said conductive electrode 
pattern layer is made of on selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

33. The capacitive touch sensor integrated with window 
panel according to claim 4, wherein said conductive electrode 
pattern layer is made of on selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

34. The capacitive touch sensor integrated with window 
panel according to claim 5, wherein said conductive electrode 
pattern layer is made of on selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

35. The capacitive touch sensor integrated with window 
panel according to claim 19, wherein said conductive elec 
trode pattern layer is made of on selected from a group con 
sisting of ITO, IZO, ZnO, and CTO. 
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36. The capacitive touch sensor integrated with window 
panel according to claim 20, wherein said conductive elec 
trode pattern layer is made of on selected from a group con 
sisting of ITO, IZO, ZnO, and CTO. 

37. The capacitive touch sensor integrated with window 
panel according to claim 21, wherein said conductive elec 
trode pattern layer is made of on selected from a group con 
sisting of ITO, IZO, ZnO, and CTO. 

38. The method of claim 11, wherein said step of providing 
the non-conductive opaque decorative layer comprises steps 
of: 

coating a non-conductive metallic alloy layer or a non 
conductive metallic oxide layer on one side of the win 
dow panel Substrate; 

coating non-conductive ink on the non-conductive metallic 
alloy layer or the metallic oxide layer in the decoration 
region so as to define the window area over the window 
panel Substrate; and 

etching away the metallic alloy layer or the non-conductive 
metallic oxide layer coated on the window area. 

39. The method of claim 12, wherein said step of providing 
the non-conductive opaque decorative layer comprises steps 
of: 

coating a non-conductive metallic alloy layer or a non 
conductive metallic oxide layer on one side of the win 
dow panel Substrate; 

coating non-conductive ink on the non-conductive metallic 
alloy layer or the metallic oxide layer in the decoration 
region so as to define the window area over the window 
panel Substrate; and 

etching away the metallic alloy layer or the non-conductive 
metallic oxide layer coated on the window area. 

40. The method of claim 13, wherein said step of providing 
the non-conductive opaque decorative layer comprises steps 
of: 

coating a non-conductive metallic alloy layer or a non 
conductive metallic oxide layer on one side of the win 
dow panel Substrate; 

coating non-conductive ink on the non-conductive metallic 
alloy layer or the metallic oxide layer in the decoration 
region so as to define the window area over the window 
panel Substrate; and 

etching away the metallic alloy layer or the non-conductive 
metallic oxide layer coated on the window area. 

41. The method of claim 38, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

42. The method of claim 39, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

43. The method of claim 40, wherein the non-conductive 
metallic oxide contains titanium dioxide (TiO2) or silicon 
dioxide (SiO2). 

44. The method of claim 38, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

45. The method of claim 39, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

46. The method of claim 40, wherein the non-conductive 
metallic alloy contains tin or silicon aluminum alloy. 

47. The method of claim 11, wherein said step of providing 
the non-conductive opaque decorative layer is performed by 
screen printing of non-conductive ink. 
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48. The method of claim 12, wherein said step of providing 
the non-conductive opaque decorative layer is performed by 
screen printing of non-conductive ink. 

49. The method of claim 13, wherein said step of providing 
the non-conductive opaque decorative layer is performed by 
screen printing of non-conductive ink. 

50. The method of claim 11, wherein said step of coating 
the transparent electrode thin film comprises a step of: 

sputtering an oxide selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

51. The method of claim 12, wherein said step of coating 
the transparent electrode thin film comprises a step of: 

sputtering an oxide selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 

52. The method of claim 13, wherein said step of coating 
the transparent electrode thin film comprises a step of: 

sputtering an oxide selected from a group consisting of 
ITO, IZO, ZnO, and CTO. 
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53. The window panel integrated capacitive touch sensor 
according to claim 3, wherein said coated layer is composed 
of silicon dioxide (SiO2). 

54. The window panel integrated capacitive touch sensor 
according to claim 6, further comprising: 

a non-conductive ink layer printed on said coating layer. 
55. The window panel integrated capacitive touch sensor 

according to claim 22, further comprising: 
a non-conductive ink layer printed on said coating layer. 
56. The window panel integrated capacitive touch sensor 

according to claim 23, further comprising: 
a non-conductive ink layer printed on said coating layer. 
57. The window panel integrated capacitive touch sensor 

according to claim 24, further comprising: 
a non-conductive ink layer printed on said coating layer. 
58. The method of claim 13, wherein the transparent non 

conductive coated layer is composed of silicon dioxide 
(SiO2). 


