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TOUCH SCREEN PANEL
[0001] This application claims priority to and the benefit of

Korean Patent Application No. 10-2010-0025660, filed on
Mar. 23, 2010, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1. Field

[0003] Aspects of embodiments according to the present
invention relate to a touch screen panel.

[0004] 2. Description of Related Art

[0005] A touch screen panel is an input device that allows a
user to use a hand or an object to select contents displayed on
a screen such as an image display device, etc.

[0006] To this end, the touch screen panel is provided on a
front face of the image display device and generates electrical
signals corresponding to positions directly contacted by a
person’s hand or an object. Therefore, the command contents
selected at the contact position are received as the input sig-
nals. As the touch screen panel can replace a separate input
device that is operated by being connected with the image
display device such as a keyboard or a mouse, the application
of the touch screen panel is increasing.

[0007] Types of the touch screen panel include a resistive
type, a light sensing type, and a capacitive type, and so on.
[0008] Amongthose, the capacitive type touch screen panel
generates electrical signals corresponding to contact posi-
tions by sensing the change in capacitance formed by a con-
ductive sensing pattern, other sensing patterns around the
conductive sensing pattern, or a ground electrode, etc. when a
person’s hand or object contacts the touch screen panel.
[0009] In order to clearly determine the contact position at
the contact surface, the sensing pattern is configured to
include first sensing patterns (X patterns) formed to be con-
nected along a first direction and second sensing patterns (Y
patterns) formed to be connected along a second direction.
[0010] In some related art, the first sensing patterns and
second sensing patterns are located on different layers. In
other words, as one example, the first sensing patterns are
located on the lower layer, the second sensing patterns are
located on the upper layer, and an insulating layer is inter-
posed therebetween.

[0011] However, when the first sensing patterns and second
sensing patterns are formed on different layers, a transparent
conductive material (for example, ITO) used as the sensing
patterns has large surface resistance. Accordingly, in order to
reduce the surface resistance, a width of a connection part
connecting the sensing patterns located on the same layer is
implemented to be wide. However, an overlapping area of
connection parts respectively located on the upper and lower
layers becomes large, and the parasitic capacitance becomes
large accordingly, such that the sensitivity of the sensing
patterns is deteriorated.

SUMMARY

[0012] Aspects of embodiments according to the present
invention are directed toward a touch screen panel where first
sensing cells arranged in a first direction and second sensing
cells arranged in a second direction are formed on the same
layer, and first connection patterns connecting the first sens-
ing cells to each other and/or second connection patterns
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connecting the second sensing cells to each other are made of
a same material as a metal pattern formed at the periphery of
the touch screen panel to reduce static electricity vulnerabil-
ity of the connection patterns.

[0013] Further, the embodiments provide a touch screen
panel, wherein the connection patterns formed on the touch
screen panel are formed to be inclined at an angle (e.g., a
predetermined angle) in order to prevent them from com-
pletely overlapping with pixels arranged on a display region
of the flat display panel in a stripe arrangement, thereby
improving visibility, in forming the touch screen panel on the
upper substrate forming the display panel of the flat panel
display.

[0014] According to one embodiment of the present inven-
tion, there is provided a touch screen panel including: a flat
panel display including an upper substrate, a lower substrate,
and pixels arranged on a display region of the lower substrate
in a stripe arrangement; first sensing cells arranged in a first
direction on the upper substrate and second sensing cells
arranged in a second direction on the upper substrate; first
connection patterns electrically connecting adjacent ones of
the first sensing cells to each other in the first direction and
second connection patterns electrically connecting adjacent
ones of the second sensing cells to each other in the second
direction, wherein at least one of the first connection patterns
and the second connection patterns are inclined so that they
partially overlap with the pixels.

[0015] The first connection patterns and/or the second con-
nection patterns in the inclined form may be made of a low
resistance opaque metal, and the first and second sensing cells
may be on adisplay region of the upper substrate that overlaps
with the display region of the lower substrate.

[0016] According to another embodiment of the present
invention, there is provided a touch screen panel including:
first connection patterns extending in a first direction on a
transparent substrate; second connection patterns extending
in a second direction on the transparent substrate and being
spaced from the first connection patterns; first sensing cells
arranged in the first direction, adjacent ones of the first sens-
ing cells being electrically coupled to each other by a corre-
sponding one of the first connection patterns in the first direc-
tion; and second sensing cells arranged in the second
direction, adjacent ones of the second sensing cells being
electrically coupled to each other by a corresponding one of
the second connection patterns in the second direction.
[0017] One of'the second connection patterns may partially
overlap a corresponding one of the first sensing cells adjacent
to two of the second sensing cells that are coupled to the one
of'the second connection patterns, and may further including
an insulating layer between the one of the second connection
patterns and the corresponding one of the first sensing cells.
[0018] The insulating layer may be formed in a plurality of
island forms that are spaced from each other and may include
an inorganic insulating layer of a transparent material
selected from the group consisting of silicon oxide (SiO,) and
silicon nitride (SiNx).

[0019] The touch screen panel may further include a plu-
rality of metal patterns located at a periphery (e.g., edge) of a
display region of the upper substrate on which the first and
second sensing cells are located, the metal patterns electri-
cally coupling the first and second sensing cells column-by-
column or row-by-row.
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[0020] The first and second connection patterns and the
metal patterns may be on a same layer and have a resistance
value lower than that of a material forming the first and
second sensing cells.

[0021] The second sensing cells may be alternately
arranged with the first sensing cells so that they do not overlap
with the first sensing cells.

[0022] Adjacent ones of the second sensing cells may be
electrically coupled to each other by at least one of the second
connection patterns, and the first and second connection pat-
terns may be formed in a rectangular bar form.

[0023] According to exemplary embodiments of the
present invention, each of the first and second connection
patterns coupling the adjacent first or second sensing cells to
each other is made of the same low resistance metal material
as the metal pattern formed at the periphery of the touch
screen panel, and each connection pattern is arranged not to
overlap with each other to reduce the vulnerability of static
electricity of the connection patterns, thereby making it pos-
sible to overcome an electrostatic discharge (ESD) problem.

[0024] Further, in forming the touch screen panel on the
upper substrate forming the display panel of the flat panel
display, the connection patterns formed on the touch screen
panel are formed to be inclined at an angle (e.g., a predeter-
mined angle) in order to prevent them from completely over-
lapping with the pixels arranged on the display region of the
flat display panel in a stripe arrangement such that the inter-
ruption of the light emitting region of the pixels is minimized
or reduced, thereby improving the visibility.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] 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.

[0026] FIG. 1A is a plan view showing an arrangement of
sensing patterns formed on a touch screen panel according to
a first exemplary embodiment of the present invention;
[0027] FIG. 1B is a cross-sectional view taken along lines
a-a' and b-b' of FIG. 1A;

[0028] FIG. 2A is a plan view showing an arrangement of
sensing patterns formed on a touch screen panel according to
a second exemplary embodiment of the present invention;
[0029] FIG. 2B is a cross-sectional view taken along lines
A-A'and B-B' of FIG. 2A,

[0030] FIG. 3A is a plan view showing an arrangement of
sensing patterns formed on a touch screen panel according to
a third exemplary embodiment of the present invention;
[0031] FIG. 3B is a cross-sectional view taken along lines
I-I' and TI-IT' of FIG. 3A,

[0032] FIG. 4 is an exploded plan view of the touch screen
panel according to the second embodiment of the present
invention shown in FIGS. 2A and 2B;

[0033] FIGS. 5A, 5B, and 5C are plan views showing an
arrangement of sensing patterns formed on a touch screen
panel

[0034] according to a fourth exemplary embodiment of the
present invention; and
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[0035] FIG. 6 is a plan view showing first and second con-
nection patterns according to the embodiment of FIG. 5B and
an arrangement state of pixels formed on a display panel.

DETAILED DESCRIPTION

[0036] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
ing from the spirit or scope of the present invention. Accord-
ingly, 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 may be
directly on the another element or be indirectly on the another
element with one or more intervening elements interposed
therebetween. Also, when an element is referred to as being
“connected to” or “coupled to” another element, it can be
directly connected to the another element or be indirectly
connected to the another element with one or more interven-
ing elements interposed therebetween. Hereinafter, like ref-
erence numerals refer to like elements.

[0037] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompanying
drawings.

[0038] FIG. 1A is a plan view showing an arrangement of
sensing patterns formed on a touch screen panel according to
a first exemplary embodiment of the present invention, and
FIG. 1B is a cross-sectional view taken along lines A-A' and
B-B' of FIG. 1A.

[0039] Referring to FIGS. 1A and 1B, sensing patterns
include first and second sensing patterns 120 and 140 that are
alternately arranged. The second sensing patterns 140 are
connected to each other in one column unit having the same X
coordinate, and the first sensing patterns 120 are connected to
each other in one row unit having the same Y coordinate.
[0040] Here, the first sensing patterns 120 are configured to
include first sensing cells 122 arranged in one row having the
same Y coordinate along a first direction (row direction) and
a first connection pattern 124 that connects the adjacent first
sensing cells 122 to each other. The second sensing patterns
140 are configured to include second sensing cells 142
arranged in one column having the same X coordinate along
a second direction (column direction) and a second connec-
tion pattern 144 that connects the adjacent second sensing
cells 142 to each other.

[0041] Here, the first sensing cells 122 are electrically con-
nected to each other through the first connection pattern 124
that are made of a transparent conductive material on the
same layer and are made of the same material as the first
sensing cells 122 on the same layer.

[0042] However, the second connection pattern 144 that
electrically connects the second sensing cells 142 to each
other may not be formed on the same layer as the first and
second sensing cells 122 and 142 in order to avoid short with
the first connection pattern 124.

[0043] Inthe first embodiment of the present invention, the
second connection pattern 144 is below the first connection
pattern 124, and an insulating layer 130 is formed between the
first and second connection patterns 124 and 144 in order to
prevent the short therebetween.

[0044] Here, the insulating layer 130 may be formed in the
crossing region of the first and second connection patterns
124 and 144 as islands.
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[0045] Further, the connection pattern 144 is made of low
resistance metal. For example, the connection pattern 144
may be formed at an end of the display region in which the
first and second sensing cells 122 and 142 are formed and may
be made of the same material as a metal pattern for supplying
the signals sensed by the sensing cells to a driving circuit side.

[0046] According to the structure of the embodiment of
FIG. 1, the second connection pattern 144 is made of the low
resistance metal material to minimize or reduce the width of
the connection pattern, thereby making it possible to reduce
the effect of the parasitic capacitance generated in the cross-
ing region of the first and second connection patterns 124 and
144.

[0047] However, even in this case, the connection pattern
124 is still made of a transparent conductive material having
a high resistance value. Since the area of the connection
pattern 124 overlapping the crossing region is reduced and
since the connection pattern 124 is located above the insulat-
ing layer, the connection pattern 124 is vulnerable to static
electricity applied from the outside.

[0048] Therefore, a structure according to another embodi-
ment of the present invention is derived to improve the above-
mentioned structure. The connection pattern that connects the
first and second sensing cells to each other is made of the
same metal material (e.g., a low resistance material) as the
metal pattern formed at the periphery of the touch screen
panel, and each connection pattern is arranged not to cross
with each other to reduce the vulnerability of the connection
pattern to static electricity.

[0049] FIG. 2A is a plan view showing an arrangement of
sensing patterns formed on a touch screen panel according to
asecond exemplary embodiment of the present invention, and
FIG. 2B is a cross-sectional view taken along lines A-A' and
B-B' of FIG. 2A.

[0050] Referring to FIGS. 2A and 2B, sensing patterns
according to a second embodiment of the present invention
include the first and second sensing patterns 120 and 140 that
are alternately arranged. The second sensing patterns 140 are
connected to each other in one column unit having the same X
coordinate, and the first sensing patterns 120 are connected to
each other in one row unit having the same Y coordinate.

[0051] Here, the first sensing patterns 120 are configured to
include first sensing cells 122 arranged in one row having the
same Y coordinate along a first direction (row direction) and
a first connection pattern 124 that connects the adjacent first
sensing cells 122 to each other, and the second sensing pat-
terns 140 are configured to include second sensing cells 142
arranged in one column having the same X coordinate along
a second direction (column direction) and a second connec-
tion pattern 144 that connects the adjacent second sensing
cells 142 to each other.

[0052] Here, in the second embodiment of the present
invention, the first sensing cells 122 and the second sensing
cells 142 are formed on the same layer, and the first and
second sensing cells 122 and 142 may be made of a transpar-
ent material to implement the operation of the touch screen
panel. For example, the first and second sensing cells 122 and
142 may be made of a transparent conductive material, for
example, indium tin oxide (hereinafter, ITO).

[0053] Further, in order for the first sensing cells 122 and
the second sensing cells 142 to serve as sensing electrodes,
the first sensing cells 122 arranged in the first direction are

Sep. 29, 2011

electrically connected to each other, and the second sensing
cells 142 arranged in the second direction are electrically
connected to each other.

[0054] Here, the first sensing cells 122 are electrically con-
nected to each other by the first connection pattern 124, and
the second sensing cells 142 are electrically connected to
each other by the second connection pattern 134.

[0055] Here, since the first sensing cells 122 and the second
sensing cells 142 are formed on the same layer, the first
connection pattern 124 and the second connection pattern 144
may be formed on the same layer as the first and second
sensing cells 122 and 124 to avoid the short.

[0056] InFIGS.2A and 2B, the first and second connection
patterns 124 and 144 are formed below the first and second
sensing cells 122 and 142.

[0057] Referring to FIGS. 2A and 2B, the first and second
connection patterns 124 and 144 are first formed on a trans-
parent substrate 110, and each of the first and second sensing
cells 122 and 142 are formed to contact an end of the first and
second connection patterns 124 and 144, respectively.

[0058] In other words, the adjacent first sensing cells 122
are electrically connected to each other by the first connection
pattern 124, and the adjacent second sensing cells 142 are
electrically connected to each other by the second connection
pattern 144.

[0059] Further, since the first and second connection pat-
terns 124 and 144 are formed on the same layer, they are
formed to be spaced apart by a suitable interval in order to
avoid the short therebetween.

[0060] In the case of the embodiment shown in FIG. 2, the
second connection pattern 144 overlaps with a portion of the
first sensing cell 122, and the insulating layer 130 is formed
between the second connection pattern 144 and the portion of
the first sensing cell 122 in order to prevent the second con-
nection pattern 144 and the first sensing cell 122 from elec-
trically connecting to each other.

[0061] Here, the insulating layer 130 may be an inorganic
insulating layer of a transparent material such as silicon oxide
(Si0,) or silicon nitride (SiNX).

[0062] As shown in FIG. 2A, the first connection pattern
124 extends in a first direction (row direction) and electrically
connects the first sensing cells 122, and the second connec-
tion pattern 144 is arranged to be spaced from the first con-
nection pattern 124 and extends in a second direction (column
direction) and electrically connects the adjacent second sens-
ing cells 142 to each other.

[0063] InFIG.2A, apair of the second connection patterns
144 connect the adjacent second sensing cells 142 to each
other, but the present invention is not limited thereto. In other
embodiments, a single second connection pattern 144 may be
used.

[0064] In addition, the first and second connection patterns
142 and 144 may be formed in a rectangular bar shape as
shown, but this is shown by way of example only, and there-
fore, the present invention is not limited thereto.

[0065] Inone embodiment of the present embodiment, the
first and second connection patterns 124 and 144 are made of
a low resistance metal. For example, the first and second
connection patterns 124 and 144 may be formed at an end of
the display region on which the first and second sensing cells
122 and 142 are formed and are made of the same material as
the metal pattern that supplies the signals sensed by the sens-
ing cells to the driving circuit.
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[0066] In this case, since the first and second connection
patterns 124 and 144 are formed on the same layer as the
metal pattern through the same process without requiring the
additional masking process for forming the first and second
connection patterns, the number of processes and manufac-
turing time can be reduced.

[0067] Further, the first and second connection patterns 124
and 144 connecting the sensing cells to each other are made of
the low resistance metal, not the transparent conductive mate-
rial such as the sensing cells, thereby making it possible to
improve charge flow at the connection portions of the sensing
cells, and thus improve the sensing sensitivity of the sensing
cells.

[0068] Further, each of'the connection patterns 124 and 144
is arranged not to cross with each other to reduce the vulner-
ability of the connection patterns to static electricity, thereby
making it possible to overcome or reduce the electrostatic
discharge (ESD) problem. As shownin FIG. 2A, inthe case of
the second connection pattern 144, the overlapping area
occurs between the second connection pattern 144 and the
first sensing cells 122 that are connected by the first connec-
tion patterns 124, thereby making it possible to prevent
charges from concentrating and passing through a narrow
space of the second connection pattern 144.

[0069] However, as described above, in the overlapping
area between the second connection patterns 144 and the first
sensing cells 122, the insulating layer 130 is formed in an
island form in order to prevent the short between the second
connection patterns 144 and the first sensing cells 122.

[0070] FIG. 3A is a plan view showing an arrangement of
sensing patterns formed on a touch screen panel according to
a third exemplary embodiment of the present invention, and
FIG. 3B is a cross-sectional view taken along lines I-I' and
II-IT of FIG. 3A.

[0071] The second embodiment of the present invention in
reference to FIG. 2 describes the example where the first and
second connection patterns 124 and 144 are formed on the
lower layer, but the present invention is not limited thereto.

[0072] In other words, as shown in FIGS. 3A and 3B, the
first and second connection patterns 124 and 144 may be
implemented to be above the first and second sensing cells
122 and 142. In this case, the sensing cells 122 and 142 may
be first formed on the transparent substrate 110, and the first
and second connection patterns 124 and 144 may be formed
thereon.

[0073] More specifically, with the third embodiment of the
present invention, the first sensing cells 122 arranged in one
row along the first direction whose Y coordinates are the same
and the second sensing cells 142 arranged in one column
along a second direction whose X coordinates are the same
are formed on the transparent substrate 110.

[0074] Thereafter, the first connection pattern 124 contact-
ing the ends of the first sensing cells 122 is formed so that the
adjacent first sensing cells 122 are electrically connected to
each other, and the second connection pattern 144 contacting
the ends of the second sensing cells 142 is formed so that the
adjacent second sensing cells 142 are electrically connected
to each other.

[0075] However, even in this case, the second connection
pattern 144 overlaps with a portion of the first sensing cell
122, and the insulating layer 130 is formed between the
overlapping second connection pattern 144 and first sensing
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cell 122 in order to prevent the second connection pattern 144
and the first sensing cell 122 from electrically connecting to
each other.

[0076] Here, the insulating layer 130 may be an inorganic
insulating layer of a transparent material such as silicon oxide
(Si0,) or silicon nitride (SiNx).

[0077] Further, as shown, the second connection pattern
144 is arranged to be spaced from the first connection pattern
124 by a suitable interval in order to avoid the short with the
first connection pattern 124.

[0078] In the third embodiment, although the sequence of
each layer is changed, the detailed configuration and effect
are substantially the same as the above-mentioned second
embodiment, and therefore, the detailed description thereof
will be omitted.

[0079] FIG. 4 is an exploded plan view of the touch screen
panel according to the second embodiment of the present
invention shown in FIGS. 2A and 2B.

[0080] Referring to FIG. 4, the touch screen panel 100
according to an embodiment of the present invention includes
a transparent substrate 110, a plurality of first connection
patterns 124 extending on the transparent substrate 110 in the
first direction, a plurality of second connection patterns 144
extending on the transparent substrate 110 in a second direc-
tion and spaced from the first connection patterns 124, and the
first and second sensing cells 122 and 142 formed on the
substrate 110 on which the first and second connection pat-
terns 142 and 144 are arranged.

[0081] Here, the ends of the first sensing cells 122 are
formed to contact the ends of the first connection patterns
124, and the first sensing cells 122 connected to each other by
the first connection patterns 124 configure the first sensing
pattern 120.

[0082] Similarly, the ends of the second sensing cells 142
are formed to contact the ends of the second connection
patterns 144, and the second sensing cells 142 connected to
each other by the second connection patterns 144 configure
the second sensing pattern 140.

[0083] Here, the second connection pattern 144 overlaps
with a portion of the first sensing cell 122, and the insulating
layer 130 in the island form as shown is formed between the
overlapping second connection pattern 144 and first sensing
cell 122 in order to prevent the second connection pattern 144
and the first sensing cell 122 from electrically connecting to
each other.

[0084] Here, the insulating layer 130 may be an inorganic
insulating layer of a transparent material such as silicon oxide
(Si0,) or silicon nitride (SINX).

[0085] In addition, it further includes a plurality of metal
patterns 150 that are located at a periphery (e.g., edge) of the
display area where the first and second sensing patterns 120
and 140 are formed and electrically connect the sensing pat-
terns in one column or row unit to position detection lines.
[0086] Inother words, the metal patterns 150 are located at
anon-display region that is outside of a region where the first
and second sensing patterns 120 and 140 are formed, and are
positioned to correspond to the pads 120a and 140a of the first
and second sensing patterns 120 and 140.

[0087] Each of the metal patterns 150 connects the sensing
patterns 120 and 140 in one column or row unit to the position
detection line (not shown) to supply the contact position
detection signal to the driving circuit (not shown), etc.
[0088] The plurality of metal patterns 150 may be formed
through the same process as the first and second connection
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patterns 124 and 144. Therefore, the metal patterns 150 may
be formed on the transparent substrate 110 and are made of
low resistance material.

[0089] Further, the first sensing cells 122 are formed on the
transparent substrate 110, on which the first and second con-
nection patterns 124 and 144 are located, to be connected
along the first direction. For example, the first sensing cells
122 may be formed closely in regular patterns such as a
diamond pattern.

[0090] The shape of the first sensing cells 122 is not limited
to the diamond shape and may be implemented in various
shapes where the first sensing cells 122 may be located
closely to each other.

[0091] The first sensing patterns 120 include a plurality of
pads 120a to electrically connect the first sensing patterns 120
to the metal patterns in row units. The pads 120a of the first
sensing patterns 120 may be alternately provided at the left
and right sides in columns or may be provided all at the left
and/or right sides.

[0092] Further, the second sensing cells 142 are formed on
the transparent substrate 110, on which the first and second
connection patterns 124 and 144 are arranged, along the
second direction and are alternately arranged with the first
sensing cells 122 not to overlap with the first sensing cells
122.

[0093] In this case, the second sensing cells 142 may be
formed closely in the diamond pattern, similar to the first
sensing cells 122.

[0094] The second sensing patterns 140 include a plurality
of pads 1404 to electrically connect the second sensing pat-
terns 140 to the metal patterns 150 in row units. The pads 140a
of the second sensing patterns 140 may be alternately pro-
vided at the upper and lower side in rows or may be provided
at both the upper and lower sides.

[0095] Here, the first sensing cells 122 do not overlap with
the second sensing cells 142. In other words, the first sensing
cells 122 and the second sensing cells 142 are alternately
arranged to space from each other.

[0096] As described above, in one embodiment of the
present invention, the first and second connection patterns
122 and 144 are formed on the lowermost layer of the touch
screen panel 100 and do not overlap with each other, thereby
making it possible to reduce the vulnerability against the
static electricity input from the outside and to secure the
adhering stability with the insulating film.

[0097] Inaddition, in one embodiment of the present inven-
tion, the transparent substrate 100 may be the upper substrate
of'the display panel (not shown) of a flat panel display. There-
fore, the first and second sensing cells 122 and 142 may be
made of transparent materials that can transmit light emitted
to the touch screen panel 100 from the display panel located
below the touch screen panel 110.

[0098] For example, the first and second sensing cells 122
and 142 may be made of a transparent electrode material such
as indium-tin-oxide (hereinafter, ITO).

[0099] Further, a protective layer 160 may be formed on the
first and second sensing cells 122 and 142 to cover them. For
example, the protective layer 160 may be formed of a trans-
parent insulating material having a thickness of 400 A to 1000
A on the first and second sensing cells 122 and 142. However,
the protective layer 160 may be omitted according to the
product design.

[0100] The third embodiment shown in FIG. 3 has the same
configuration as the second embodiment except that the first
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and second connection patterns 124 and 144 are formed
above the first and second sensing cells 122 and 142, and
therefore, the exploded plan view and detailed description
thereof will be omitted.

[0101] FIGS. 5A to 5C are plan views showing an arrange-
ment of the sensing patterns formed on the touch screen panel
according to the fourth embodiment of the present invention,
and FIG. 6 is a plan view showing an arrangement state of the
first and second connection patterns and pixels formed on the
display panel.

[0102] However, when the fourth embodiment of the
present invention is compared with the first to third embodi-
ments, in forming the touch screen panel on the upper sub-
strate forming the display panel of the flat panel display, there
is the difference between the fourth embodiment and the first
to third embodiments in that the first and/or second connec-
tion patterns 124' and 144' formed on the touch screen panel
are formed to be inclined at an angle (e.g., a predetermined
angle) so that they do not completely overlap with pixels
210a, 2105, and 210c¢ (shown in FIG. 6) arranged in a stripe
arrangement on the display region 200 of the lower substrate
forming the display panel. Here, the same reference numerals
refer to the same components as the first to third embodi-
ments, and the detailed description thereof will be omitted.

[0103] Here, the first and second sensing cells 122 and 142
and the first and second connection patterns 124' and 144' are
formed in the display region corresponding to the display
region on the lower substrate.

[0104] However, for convenience of description, the
embodiment shown in FIGS. 5B and 5C describes the
example that the first and second connection patterns 124' and
144' are formed below the first and second sensing cells 122
and 142, but the embodiment of the present invention is not
limited thereto. In other words, the first and second connec-
tion patterns 124' and 144" may be formed above the first and
second sensing cells 122 and 142.

[0105] As described above, the transparent substrate 100 of
the touch screen panel according to an embodiment of the
present invention may be implemented as the upper substrate
of the display panel (not shown) configuring the flat panel
display device.

[0106] Referring first to FIG. 5A, with reference to the
structure described through FIG. 1, the second connection
pattern 144' made of the low resistance metal is implemented
in a form inclined at an angle (e.g., a predetermined angle),
not in a horizontal and vertical direction.

[0107] In addition, referring to FIGS. 5B, 5C and FIG. 6
with reference to the structure described through FIGS. 2 and
3, the first sensing patterns 120 are configured to include the
first sensing cells 122 arranged in one row having the same Y
coordinate along the first direction (row direction) and a first
connection pattern 124' that connects the first sensing cells
122 to each other, and the second sensing patterns 140 are
configured to include the second sensing cells 142 arranged in
one column having the same X coordinate along a second
direction (column direction) and a second connection pattern
144' that connects the adjacent second sensing cells 142 to
each other, wherein the first and second connection patterns
124' and 144' are implemented in a form inclined at an angle
(e.g., a predetermined angle), not horizontal and vertical
directions.

[0108] Here, asingle one of the first connection pattern 124'
or the second connection pattern 144" may be used to connect
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two adjacent sensing cells, or, as shown in FIG. 5C, a pair of
the first connection patterns 124' may be used to connect two
adjacent sensing cells.

[0109] The embodiments shown in FIGS. 5A to 5C may
prevent the first and second connection patterns 124' and 144'
formed on the touch screen panel from completely overlap-
ping with the pixels 210a, 2105, and 210c¢ arranged in the
stripe arrangement on the display region 200 of the display
panel when the touch screen panel is formed on the upper
substrate forming the display panel of the flat panel display.
[0110] In other words, as in the embodiments shown in
FIGS. 1to 3, when the first and/or second connection patterns
are arranged horizontally or vertically, they may completely
overlap with the pixels 210a, 2105, and 210c¢ arranged in the
stripe arrangement on the display region of the display panel.
[0111] The connection patterns made of the low resistance
metal material have opaque characteristics, such that light
emitted from the display panel is interrupted. When the con-
nection patterns are arranged in the same horizontal direction
or vertical direction as the pixels 210a, 2105, and 201¢, some
of them may completely overlap the pixels formed in the
corresponding region, such that light emitted from the pixels
overlapped with the connection patterns is interrupted by the
connection patterns, and the overlapping region is expressed
as a dark point.

[0112] In order to overcome the above problem, in the
embodiment of the present invention as shown in FIGS. 5 and
6, the first and/or second connection patterns 124' and 144' are
arranged to be inclined, such that the case where the connec-
tion patterns 124' and 144' completely overlap with the pixels
210a, 2105, and 210¢ formed in the corresponding region is
minimized, thereby making it possible to overcome the prob-
lem of expressing the dark point as described above.

[0113] 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 flat panel display comprising an upper substrate, a lower
substrate, and pixels arranged on a display region of the
lower substrate in a stripe arrangement;

first sensing cells arranged in a first direction on the upper
substrate and second sensing cells arranged in a second
direction on the upper substrate;

first connection patterns electrically connecting adjacent
ones of the first sensing cells to each other in the first
direction, and second connection patterns electrically
connecting adjacent ones of the second sensing cells to
each other in the second direction,

wherein at least one of the first connection patterns and the
second connection patterns are inclined so that they
partially overlap with the pixels.

2. The touch screen panel as claimed in claim 1, wherein

the connection patterns in the inclined form are made of a low
resistance opaque metal.
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3. The touch screen panel as claimed in claim 1, wherein
the first and second sensing cells are on a display region of the
upper substrate that overlaps with the display region of the
lower substrate.

4. The touch screen panel as claimed in claim 1, further
comprising a plurality of metal patterns located at a periphery
of a display region of the upper substrate on which the first
and second sensing cells are located, the metal patterns elec-
trically coupling the first and second sensing cells column-
by-column or row-by-row.

5. The touch screen panel as claimed in claim 4, wherein
the first and second connection patterns and the metal patterns
are on a same layer and have a resistance value lower than that
of'a material forming the first and second sensing cells.

6. The touch screen panel as claimed in claim 1, wherein
the second sensing cells are alternately arranged with the first
sensing cells so that they do not overlap with the first sensing
cells.

7. The touch screen panel as claimed in claim 1, wherein
adjacent ones of the second sensing cells are electrically
coupled to each other by at least one of the second connection
patterns.

8. A touch screen panel comprising:

first connection patterns extending in a first direction on a

transparent substrate;

second connection patterns extending in a second direction

on the transparent substrate and being spaced from the
first connection patterns;

first sensing cells arranged in the first direction, adjacent

ones of the first sensing cells being electrically coupled
to each other by a corresponding one of the first connec-
tion patterns in the first direction; and

second sensing cells arranged in the second direction, adja-

cent ones of the second sensing cells being electrically
coupled to each other by a corresponding one of the
second connection patterns in the second direction.

9. The touch screen panel as claimed in claim 8, wherein
one of the second connection patterns partially overlaps a
corresponding one of the first sensing cells adjacent to two of
the second sensing cells that are coupled to the one of the
second connection patterns, and further comprising an insu-
lating layer between the one of the second connection pat-
terns and the corresponding one of the first sensing cells.

10. The touch screen panel as claimed in claim 9, wherein
the insulating layer has a form of a plurality of islands that are
spaced from each other.

11. The touch screen panel as claimed in claim 9, wherein
the insulating layer comprises an inorganic insulating layer of
a transparent material selected from the group consisting of
silicon oxide (Si0O,) and silicon nitride (SiNx).

12. The touch screen panel as claimed in claim 8, wherein
the first and second connection patterns are formed in a rect-
angular bar form.

13. The touch screen panel as claimed in claim 8, wherein
the first and second sensing cells are made of indium-tin-
oxide (ITO).
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