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ABSTRACT

A touch screen panel provided in an image display device.
The touch screen panel includes: a transparent substrate; a
plurality of first sensing patterns on the transparent substrate
and coupled to each other along a first direction; a first insu-
lating film on the first sensing patterns; a plurality of second
sensing patterns on the first insulating film and coupled to
each other along a second direction, the first and second
sensing patterns being alternately arranged not to overlap
with each other; and a second insulating film on the second
sensing patterns, wherein the first insulating film and the
second insulating film are composed of materials having dif-

ferent optical refractive indexes.

10

/

/* s
N AN NN AN AN N,
DD
NN AN N \\%‘»’%\’@\
N NS RN
ST TN SN
RO,
2 &% \\ :,\&& e -\,,\\\\ —q,\\ AN A
R ROU R0
NNV N Y
OOl
I OGN ECDECD /
D SO
N AN NN AN NS NN
@ {@Q%@ 2 ”3"’%«3’4
NI PNINTVENIINTIN NN

BOE-1039

BOE Tech. Grp. Co. v. Samsung Display Co.

IPR2025-01481






Patent Application Publication Jul. 22,2010 Sheet?2 of 5 US 2010/0182250 A1

12a 10
/
12(X)
y ~
)
e A
=SS GOS0 D)
DO =G0 D=
000000000 A N\ 14(Y)

\%-- \\\_\\\\ .’L'Q...’Z”%.L’:\\%&.‘f\%\‘:f\\ -.'Z;\%«.ii‘
PSS-S
=
DO OO

g~—19




Patent Application Publication

Jul. 22,2010 Sheet 3 of 5

KOO
SN
NOSUS

7

i S RSN
NN NN
‘Mg%&@}% N

/ﬁx“\\\ NN
R

/,o‘\% 2N ..\\\:’\\ ‘\\\_ N4
NI )
;/‘/ ¥ N /‘!:c" N, /é"/ N y
A .::’{\\7

US 2010/0182250 A1

Tm—




Patent Application Publication Jul. 22,2010 Sheet 4 of 5 US 2010/0182250 A1

FG. oA

12
p
l DG X2 V/]l
| |
| e
| |
FG. ob
12

FlG. o

SEEEIEIE NN AN SRR NN AN =g
M7, PR 775 7/ PR V.
|

|

| |

| | 12
!

|

11

[

J




Patent Application Publication

Jul. 22,2010 Sheet 5 of 5

US 2010/0182250 A1

FlG. ok

16

4 R g N Vv

N NI

C v

UoX77) .

v v VX

4

I
i
|
I
|
|
]
|




US 2010/0182250 Al

TOUCH SCREEN PANEL

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2009-0003631, filed on
Jan. 16, 2009, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a touch screen panel
provided in an image display device, etc.

[0004] 2. Description of Related Art

[0005] A touch screen panel is an input device by which a
user can input his or her instruction by selecting an instructed
content displayed on a screen such as an image display
device, etc. using a human’s finger or an object.

[0006] To this end, the touch screen panel is provided on the
front face of the image display device to convert a contact
position in direct contact with the human’s finger or object
into an electrical signal. Therefore, the instructed content
selected on the contact position is accepted as an input signal.
[0007] Applications of the touch screen panel are expand-
ing widely because it can replace an input device that is
coupled to and operates the image display device such as a
keyboard, a mouse, or the like.

[0008] A touch screen panel can be categorized into a resis-
tive type, a photosensitive type and an electrostatic capacitive
type.

[0009] Among the types of touch screen panels, the elec-

trostatic capacitive type touch screen panel uses a conductive
sensing pattern to sense a change in electrostatic capacitance
formed in association with other sensing patterns in the vicin-
ity thereof or a ground electrode, etc., thereby converting a
touch with a contact position into an electrical signal.
[0010] Here, in order to clearly determine the contact posi-
tion on the contact surface, the sensing pattern includes first
sensing patterns (X patterns) formed to be coupled along a
first direction, and second sensing patterns (Y patterns)
formed to be coupled along a second direction.

[0011] The first and second sensing patterns as described
above are generally positioned in the same layer. In this case,
the sensing patterns positioned on the same X or Y lines are
coupled by forming separate coupling patterns through con-
tact holes formed on insulating films on the upper portions
thereof. Accordingly, additional masks may be required, and
the fabrication process thereof may be complicated.

[0012] In addition, the touch screen panel is positioned on
the display panel such as a liquid crystal display panel, etc.,
wherein light emitted from the display panel reaches a user
while being transmitted through the touch screen panel. Also,
an external light incident on the external surface of the touch
screen panel is reflected. Therefore, in order to display a
uniform image, it is desirable to prevent or reduce a difference
in light reflectance from being generated from the touch
screen panel.

SUMMARY OF THE INVENTION

[0013] Aspects ofthe embodiments of the present invention
are directed toward a touch screen panel with a reduced dif-
ference in light reflectance throughout the entire panel, and/or
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toward simplifying a fabrication process for the touch screen
panel by reducing the number of masks utilized in the fabri-
cation process.

[0014] According to one embodiment of the present inven-
tion, there is provided a touch screen panel including: a trans-
parent substrate; a plurality of first sensing patterns on the
transparent substrate and coupled to each other along a first
direction; a first insulating film on the first sensing patterns; a
plurality of second sensing patterns on the first insulating film
and coupled to each other along a second direction crossing
the first direction, the first and second sensing patterns being
alternately arranged with the first sensing patterns to not
overlap with the first sensing patterns; and a second insulating
film on the second sensing patterns, wherein the first insulat-
ing film and the second insulating film are composed of
materials having different optical refractive indexes.

[0015] The first insulating layer may be composed of a
material having an optical refractive index greater than that of
the second insulating film.

[0016] Also, the first sensing patterns may be composed of
ITO, and the first insulating film may be composed of a
material having an optical refractive index between about 1.7
and about 1.8. The second sensing patterns may be composed
of'a material having an optical refractive index between about
1.5 and about 1.65.

[0017] Also, the second insulating film may be composed
of a material having an optical refractive index between the
optical refractive index of air and the optical refractive index
of the first insulating film.

[0018] Also, the first sensing patterns may be composed of
ITO, and the first insulating film may be composed of a
transparent insulating material comprising between about 10
and about 30 wt % of Si02, between about 5 and about 30 wt
% of ZrO2, between about 1 and about 60 wt % of TiO2. In
one embodiment, the transparent insulating material of the
first insulating film may be composed of about 30 wt % of
Si02, about 10 wt % of ZrO2, and about 60 wt % of TiO2. The
second insulating film may be composed of a transparent
insulating material having a composition of about 20 wt % of
Si02, about 10 wt % of ZrO2, about 50 wt % of TiO2, and
about 20 wt % of SiO2 filler.

[0019] Also, the second insulating film may have a surface
roughness greater than that of the first insulating film.
[0020] With the touch screen panel as described in the
above embodiments of the present invention, the first sensing
patterns coupled to each other along the first direction and the
second sensing patterns coupled to each other along the sec-
ond direction are disposed on different layers, thereby mak-
ing it feasible to reduce the number of masks and to simplify
the process.

[0021] Also, the optical refractive index of the first insulat-
ing layer positioned on the first sensing patterns and the
optical refractive index of the second insulating layer posi-
tioned on the second sensing patterns are controlled, thereby
making it feasible to improve the difference in light reflec-
tance that may be generated as the first and second sensing
patterns are disposed in different layers.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.
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[0023] FIG.11is a plan schematic view showing an arrange-
ment of sensing patterns according to an embodiment of the
present invention;

[0024] FIG.2isanexploded planschematic view of atouch
screen panel according an embodiment of the present inven-
tion;

[0025] FIG. 3 is a plan schematic view of the assembled
touch screen panel of FIG. 2;

[0026] FIG. 4 is a cross-sectional schematic view of certain
parts of the assembled touch screen panel of FIG. 2; and
[0027] FIGS. 5A, 5B, 5C, 5D and 5E are cross-sectional
schematic views sequentially showing a method of fabricat-
ing the touch screen panel of FIG. 4.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0028] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration.

[0029] As those skilled in the art would realize, the
described embodiments may be modified in various different
ways, all without departing from the spirit or scope of the
present invention. Accordingly, the drawings and description
are to be regarded as illustrative in nature and not restrictive.
In addition, when an element is referred to as being “on”
another element, it can be directly on the element or be
indirectly on the element with one or more intervening ele-
ments interposed therebetween. Also, when an element is
referred to as being “connected to” another element, it can be
directly connected to the element or be indirectly connected
to the element with one or more intervening elements inter-
posed therebetween. Hereinafter, like reference numerals
refer to like elements.

[0030] Hereinafter, exemplary embodiments according to
the present invention will be described in more detail with
reference to the accompanying drawings.

[0031] FIG.11is a plan schematic view showing an arrange-
ment of sensing patterns according to an embodiment of the
present invention.

[0032] Referring to FIG. 1, the sensing patterns according
to the embodiment of the present invention include first and
second sensing patterns 12 and 14 that are alternately dis-
posed, wherein the sensing patterns in one column unit hav-
ing the same X-coordinate or the sensing patterns in one row
unit having the same Y-coordinate are coupled to each other.
[0033] For example, the first sensing patterns 12 may
include a plurality of X patterns, wherein the sensing patterns
in one column having the same X-coordinate along a first
direction (a column direction) are coupled to each other. The
second sensing patterns 14 may include a plurality of Y pat-
terns, wherein the sensing patterns in one row having the
same Y-coordinate along a second direction (a row direction)
are coupled to each other.

[0034] However, in the embodiment of FIG. 1, the first
sensing patterns 12 and the second sensing patterns 14 are
disposed in different layers, respectively. For example, the
first sensing patterns 12 may be positioned in a lower layer;
the second sensing patterns 14 may be positioned in an upper
layer; and insulating films may be interposed therebetween.
[0035] As described above, if the first sensing patterns 12
and the second sensing patterns 14 are disposed in different
layers, respectively, the first sensing patterns 12 positioned in
the same column can be formed to be coupled to each other
while patterning the first sensing patterns 12, and the second
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sensing patterns 14 positioned in the same row can be formed
to be coupled to each other while patterning the second sens-
ing patterns 14.

[0036] Therefore, a process of forming separate contact
holes and coupling patterns can be omitted, thereby making it
possible to reduce the number of masks and to simplify the
process.

[0037] FIG. 2isanexploded plan schematic view ofa touch
screen panel according an embodiment of the present inven-
tion, and FIG. 3 is a plan schematic view of the assembled
touch screen panel of FIG. 2.

[0038] Referring to FIGS. 2 and 3, the touch screen panel
10 according to the embodiment of the present invention
includes a transparent substrate 11. In addition, the touch
screen panel 10 includes first sensing patterns 12, a first
insulating film 13, second sensing patterns 14, metal patterns
15 and a second insulating film 16 that are formed sequen-
tially on the transparent substrate 11.

[0039] The first sensing patterns 12 are formed on one
surface of the transparent substrate 11 to be coupled to each
other along a first direction. For example, the first sensing
patterns 12 may be formed on the upper surface of the trans-
parent substrate 11 to be closed to each other, having a regular
pattern such as a diamond pattern. The first sensing patterns
12 as described above may include a plurality of X patterns,
wherein the first sensing patterns 12 in one column having the
same X-coordinate are coupled to each other. Here, the
shapes of the first sensing patterns 12 are not limited to the
diamond shape patterns, but it may be implemented as various
suitable shapes such that the sensing patterns can be close to
each other.

[0040] The first sensing patterns 12 have pads 124 that are
electrically coupled to the metal patterns 15 for each column
of the first sensing patterns 12. The pads 12a of the first
sensing patterns 12 may be alternately provided on the upper
side or the lower side, may be positioned on the upper side or
the lower side, or may be positioned on both the upper and
lower sides, for each column of the first sensing patterns 12.
[0041] However, the first sensing patterns 12 are formed
not to be overlapped with the second sensing patterns 14,
except for the coupling portions thereof. In other words, the
first sensing patterns 12 and the second sensing patterns 14
are disposed alternately to cross each other.

[0042] The first insulating film 13 is formed on the first
sensing patterns 12 to cover them.

[0043] The second sensing patterns 14 are formed on the
first insulating layer 13 to be coupled to each other along a
second direction, but are disposed alternately with the first
sensing patterns 12 so as not to be overlapped with the first
sensing patterns 12. For example, the second sensing patterns
14 may be formed to be closed to each other, having the same
diamond pattern as the first sensing patterns 12, and may
include a plurality of Y patterns, wherein the second sensing
patterns 14 in one row having the same Y-coordinate are
coupled to each other.

[0044] The second sensing patterns 14 have pads 14q that
are electrically coupled to the metal patterns 15 for each row
of'the second sensing patterns 14. The pads 14a of the second
sensing patterns 14 may be alternately provided on the left
side or the right side, may be positioned on any one of the left
side or the right side, or may be positioned on both the left and
right sides, for each row of the second sensing patterns 14.
[0045] In addition, the first and second sensing patterns 12
and 14 and the first insulating film 13 are composed of a
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transparent material so that light emitted from a display panel,
etc. disposed below the lower portion of the touch screen
panel 10 can transmit through the touch screen panel 10. In
one embodiment, the first and second sensing patterns 12 and
14 are composed of a transparent electrode material such as
indium tin oxide (hereinafter, referred to as ITO), and the first
insulating film 13 is composed of a transparent insulating
material. Here, the term of transparent refers to a high light
transmittance as well as being transparent by 100%.

[0046] The thicknesses of the first and second sending pat-
terns 12 and 14 and the first insulating film 13 can be set to be
within a suitable range such that the touch screen panel 10 (in
particular, the first and second sensing patterns 12 and 14)
have a relatively low surface resistance, and can provide
sufficient transmittance of light transmitted from the display
panel. In other words, the thickness of the first and second
sensing patterns 12 and 14 and the first insulating film 13 can
be designed in consideration of the transmittance and the
surface resistance.

[0047] In one embodiment, each of the first and second
sensing patterns 12 and 14 may be formed of an indium tin
oxide (ITO) pattern having a thickness between 100 and 300
A, and the first insulating film 13 may be composed of a
transparent insulating material having a thickness between
400 and 1000 A (e.g., a thickness between 400 and 700 A).
However, this is merely one embodiment, and the present
invention is not limited thereto. Therefore, the thickness
thereof may also be suitably changed in consideration of the
desired transmittance and/or the surface resistance, etc.
[0048] The metal patterns 15 are disposed on the edge
portions of the regions where the first and second sensing
patterns 12 and 14 are formed, for example, on regions cor-
responding to the pads 12a and 14a of the first and second
sensing patterns 12 and 14. The metal patterns 15 as described
above are electrically coupled to the sensing patterns 12 and
14 in row units and/or in column units to position detecting
lines, respectively, to allow contact position detecting signals
to be supplied to a driving circuit, etc.

[0049] The second insulating film 16 is formed on the sec-
ond sensing patterns 14 to cover them. In one embodiment,
the second insulating film 16 may be formed on the second
sensing patterns 14, composed of a transparent insulating
material having a thickness between 400 and 1000 A.
[0050] Ifthe assembled touch screen panel 10 as shown in
FIG. 3 is touched by a human’s hand or an object, a change in
electrostatic capacitance in accordance with the contact posi-
tion s transferred to the driving circuit via the first and second
sensing patterns 12 and 14, the metal patterns 15 and the
position detecting lines. The change in electrostatic capaci-
tance is converted into an electrical signal, for example, by the
X and Y input processing circuits, etc. so that the contact
position is determined.

[0051] With the touch screen panel 10 as described in the
above embodiments, the first sensing patterns 12 coupled to
each other along the first direction and the second sensing
patterns 14 coupled to each other along the second direction
are disposed in different layers, thereby making it feasible to
reduce the number of masks used in the fabrication process of
the touch screen panel 10 and to simplify the process.
[0052] FIG. 4 is across-sectional schematic view of certain
parts of the assembled touch screen panel of FIG. 2. When
describing FIG. 4, the same reference numerals are given to
the same elements as shown in FIGS. 2 and 3, and the detailed
description thereof will be omitted.
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[0053] Referring to FIG. 4, the first sensing patterns 12 and
the second sensing patterns 14 are interposed between the
first insulating film 13 and are disposed alternately on difter-
ent layers.

[0054] Ifthe first and second sensing patterns 12 and 14 are
disposed on different layers as described above, the first or
second sensing patterns 12 or 14 positioned in the same row
and in the same column can be coupled during a patterning
step. Therefore, a process of forming contact holes for cou-
pling the first or second sensing patterns 12 or 14 positioned
in the same row and/or in the same column may be omitted.
[0055] Inaddition, a transparent ground electrode 17 and a
third insulating film 18 that covers the transparent ground
electrode 17 may be further formed on the other surface
opposite to the surface of the transparent substrate 11 on
which the first and second sensing patterns 12 and 14 are
formed, that is, on the lower surface of the transparent sub-
strate 11.

[0056] In one embodiment, the transparent ground elec-
trode 17 composed of a transparent electrode material such as
ITO, etc. having a thickness between 100 and 300 A may be
formed on the lower surface of the transparent substrate 11,
and the third insulating film 18 that covers the transparent
ground electrode 17, having a thickness between 400 and
1000 A, may be formed on the lower surface of the transpar-
ent ground electrode 17.

[0057] However, the above described embodiment is
merely one embodiment, and the thickness of the transparent
ground electrode 17 and the third insulating film 18 may be
suitably modified in consideration of the desired light trans-
mittance, etc. Also, the transparent ground electrode 17 and/
or the third insulating film 18 may also be omitted according
to the design of a product.

[0058] The transparent ground electrode 17 may be utilized
in securing stability between the touch screen panel 10 and
the display panel, etc. Also, the transparent ground electrode
17 may be used together with the first and second sensing
patterns 12 and 14 to form the electrostatic capacitance
according to the design method of the touch screen panel 10.

[0059] For example, in the electrostatic capacitive type
touch screen panel 10, in order to sense the contact position,
the electrostatic capacitance between the first sensing pattern
12 and the second sensing pattern 14 may be utilized, or the
electrostatic capacitance between the first and second sensing
patterns 12 and 14 and the transparent ground electrode 17
may be utilized, wherein these sensing patterns may be suit-
ably modified.

[0060] However, in some embodiments of the present
invention, the first insulating film 13 and the second insulat-
ing film 16 are composed of materials having different optical
refractive indexes.

[0061] In one embodiment, the first insulating film 13 is
composed of a material having an optical refractive index that
is similar to an optical refractive index of the first sensing
patterns 12, and the second insulating film 16 is composed of
a material having an optical refractive index that is smaller
than the optical refractive index of the first insulating film 13.
[0062] For example, when the first sensing patterns 12 are
composed of ITO, the first insulating film 13 may be com-
posed of a material having an optical refractive index of
between 1.7 and 1.8 (based on 550 nm wavelength). The
second insulating film 16 may be composed of a material
having an optical refractive index between the optical refrac-
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tive index of air and the optical refractive index of the first
insulating film 13, for example, an optical refractive index of
between 1.5 and 1.65.

[0063] As described in the above embodiment, when the
first and second insulating films 13 and 16 are formed in a
multi-layer structure, the first insulating film 13 in the lower
portion that is closer to the display panel is composed of a
material having an optical refractive index between the opti-
cal refractive index of the transparent substrate 11 and the
optical refractive index of the first sensing patterns 12, and the
second insulating film 16 in the upper portion is composed of
a material having an optical refractive index between the
optical refractive index of air and the optical refractive index
of the first insulating film 13.

[0064] Accordingly, the difference in light reflectance in
the touch screen panel 10 that may occur as the first and
second sensing patterns 12 and 14 are disposed on different
layers can be improved as well as improving optical effi-
ciency by reducing reflective light.

[0065] In addition, the first insulating film 13 is formed to
have a suitably small heat deformation and a reduced surface
roughness. Therefore the change in surface resistance of the
first sensing patterns 12 is minimized or reduced, and the film
formation of the second sensing patterns 14 is firmed.
[0066] By way of one example, in order to have the optical
refractive index satisfying the conditions as described above,
the first insulating film 13 may be composed of a transparent
insulating material containing between 10 and 30 wt % of
silicon dioxide (hereinafter, referred to as SiO2), between 5
and 30 wt % of zirconium oxide (hereinafter, referred to as
Zr02), and between 1 and 60 wt % of titanium dioxide (here-
inafter, referred to as TiO2).

[0067] Inone embodiment, the first insulating film 13 with
a suitable optical refractive index may be implemented by
utilizing a transparent insulating material having a composi-
tion including 30 wt % of Si02, 10 wt % of ZrO2, and 60 wt
% of TiO2.

[0068] Also, the second insulating film 16, which is an
external layer compared to the first insulating film 13, may
have its durability suitably reinforced against impact or
scratch, etc. and have a surface roughness greater than the first
insulating film 13. To this end, the composition of the second
insulating film 16 may be suitably controlled by adding, for
example, Si0O2 granules, etc.

[0069] The second insulating film 16 as described above
with a suitable optical refractive index may be implemented
by utilizing a transparent insulating material having the com-
position including 20 wt % of Si02, 10 wt % of ZrO2, 50 wt
% of Ti02, and 20 wt % of Si02 filler.

[0070] Inother words, in the above described embodiments
of the present invention, the optical efficiency is enhanced
through the matching of the optical refractive index between
the first insulating film 13 and the second insulating film 16,
such that the difference in light reflectance of the entire touch
screen panel 10 can be improved.

[0071] FIGS.5A to 5E are cross-sectional schematic views
sequentially showing a fabrication method of the touch screen
panel of FIG. 4.

[0072] First, referring to FIG. 5A, a transparent electrode
material such as ITO is deposited on an upper portion of a
transparent substrate 11 and then is patterned, thereby form-
ing first sensing patterns 12. Here, although coupling parts of
the first sensing patterns 12 are not shown, the first sensing
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patterns 12 are patterned in order to be coupled to each other
in a first direction (for example, in a column direction).
[0073] Thereafter, as shown in FIG. 5B, a first insulating
material is printed and fired (or cured) on the first sensing
patterns 12 by utilizing a suitable printing method that is
relatively simple, thereby forming a first insulating film 13. In
addition, the feature that the first insulating film 13 is formed
by utilizing the printing method is merely one embodiment of
the present invention, and the present invention is not limited
thereto. For example, the first insulating film 13 may be
formed by using a chemical vapor deposition (CVD) method
and/or a sputtering method.

[0074] Thereafter, as shown in FIG. 5C, a transparent elec-
trode material such as I'TO is deposited on the first insulating
film 13 and then is patterned, thereby forming the second
sensing patterns 14. Here, the second sensing patterns 14 are
disposed not to be overlapped with the first sensing patterns
12 (however, the coupling parts of the second sensing patterns
14 may be excluded). The second sensing patterns 14 are
patterned in order to be coupled to each other in a second
direction (for example, in a row direction).

[0075] In addition, after the second sensing patterns 14 are
formed, the metal patterns 15 and position detecting lines, etc.
shown in FIGS. 2 and 3 are further formed by utilizing a low
resistance material having lower surface resistance than the
transparent electrode material, such as a triple-layer of
molybdenum/aluminum/molybdenum or a chrome film, etc.
[0076] Thereafter, as shown in FIG. 5D, a second insulating
material is printed and fired (or cured) on the second sensing
patterns 14 and the metal patterns 15 in FIGS. 2 to 3 by
utilizing a printing method, thereby forming a second insu-
lating film 16. In addition, the method of forming the second
insulating film 16 is not limited only to the printing method,
but the second insulating film 16 may be formed by utilizing
a CVD method and/or a sputtering method. In one embodi-
ment, in order to reinforce the surface hardness of the second
insulating film 16, the second insulating film 16 may be
formed by utilizing the CVD method.

[0077] Thereafter, as shown in FIG. 5E, a transparent
ground electrode 17 is deposited over the bottom surface of
the transparent substrate 11 and furthermore, a third insulat-
ing film 18 is formed by utilizing the printing method, the
CVD method and/or the sputtering method, etc., in order to
cover the transparent ground electrode 17.

[0078] Ifthe touch screen panel as described in the embodi-
ments of the present invention is fabricated as described
above, the mask process is minimized, and the process step is
simplified, thereby making it possible to enhance process
efficiency.

[0079] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. A touch screen panel comprising:

a transparent substrate;

a plurality of first sensing patterns on the transparent sub-
strate and coupled to each other along a first direction;

a first insulating film on the first sensing patterns;

a plurality of second sensing patterns on the first insulating
film and coupled to each other along a second direction
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crossing the first direction, the second sensing patterns
being alternately arranged with the first sensing patterns
to not overlap with the first sensing patterns; and

a second insulating film on the second sensing patterns,

wherein the first insulating film and the second insulating

film are composed of materials having different optical
refractive indexes.

2. The touch screen panel as claimed in claim 1, wherein
the first insulating layer is composed of a material having an
optical refractive index greater than that of the second insu-
lating film.

3. The touch screen panel as claimed in claim 1, wherein
the first sensing patterns are composed of ITO, and the first
insulating film is composed of a material having an optical
refractive index between about 1.7 and about 1.8.

4. The touch screen panel as claimed in claim 3, wherein
the second sensing patterns are composed of a material hav-
ing an optical refractive index between about 1.5 and about
1.65.

5. The touch screen panel as claimed in claim 1, wherein
the second insulating film is composed of a material having an
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optical refractive index between the optical refractive index
of air and the optical refractive index of the first insulating
film.

6. The touch screen panel as claimed in claim 1, wherein
the first sensing patterns are composed of ITO, and the first
insulating film is composed of a transparent insulating mate-
rial comprising between about 10 and about 30 wt % of SiO2,
between about 5 and about 30 wt % of ZrO2, between about
1 and about 60 wt % of TiO2.

7. The touch screen panel as claimed in claim 6, wherein
the transparent insulating material of the first insulating film
is composed of about 30 wt % of SiO2, about 10 of wt %
Zr02, and about 60 wt % of TiO2.

8. The touch screen panel as claimed in claim 7, wherein
the second insulating film is composed of a transparent insu-
lating material a the composition of about 20 wt % of SiO2,
about 10 wt % of ZrO2, about 50 wt % of TiO2, and about 20
wt % of SiO2 filler.

9. The touch screen panel as claimed in claim 1, wherein
the second insulating film has a surface roughness greater
than that of the first insulating film.
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