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(54) Touch screen panel

(57) Atouch screen panel (10) includes a transparent
substrate (11); a plurality of first sensing patterns (12) at
a first side of the transparent substrate (11) and coupled
to each other along a first direction (X); a plurality of sec-
ond sensing patterns (14) at the first side of the trans-
parent substrate (11) and coupled to each other along a
second direction (Y), the second sensing patterns (14)

being alternately arranged with the first sensing patterns
(12) not to overlap with the first sensing patterns (12);
and a phase difference compensating layer (13) at the
first side of the transparent substrate (11) and adapted
to compensate for a birefringence phase difference of a
liquid crystal layer (106) in a liquid crystal display panel
(100) at a second side of the transparent substrate (11).
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Description

[0001] The presentinvention relates to a touch screen
panel, and more particularly, to a touch screen panel pro-
vided on a liquid crystal display device.

[0002] Atouchscreenpanelisaninputdevice by which
a user can input his or her instruction by selecting an
instructed content displayed on a screen such as an im-
age display device, etc. using a finger or an object.
[0003] To this end, the touch screen panel is provided
on the front side of the image display device to convert
a contact position in direct contact with the finger or object
into an electrical signal. Therefore, the instructed content
selected at the contact position is accepted as an input
signal.

[0004] The applications of the touch screen panel as
described above have expanded widely because it can
operate the image display device and replace an input
device, e.g., a keyboard, a mouse, or the like, coupled
to the image display device.

[0005] The touch screen panel can be implemented
as aresistive type, a photosensitive type and an electro-
static capacitive type.

[0006] Among others, the electrostatic capacitive type
touch screen panelincludes a conductive sensing pattern
to sense a change in electrostatic capacitance formed in
association with other sensing patterns in the vicinity
thereof or a ground electrode, etc., thereby converting a
contact position into an electrical signal.

[0007] However, if the touch screen panel is attached
to the image display device, the volume of the entire dis-
play device is increased, therefore, it is inconvenient to
carry and results in less portability. Thus, there is a de-
mand for the development of a thin touch screen panel.
[0008] Here, the image display device positioned un-
der the touch screen panel is provided as a flat panel
display device such as a liquid crystal display device, an
organic light emitting display device, etc. When the image
display device is a liquid crystal display device, a phase
difference film is additionally provided in order to secure
optical properties of the liquid crystal display device.
[0009] Itis an aspect of embodiments of the present
invention to provide a touch screen panel including a
phase difference compensation layer to compensate for
a birefringence phase difference of a liquid crystal layer
formed in a liquid crystal display panel of a liquid crystal
display device. The phase difference compensation layer
is formed on a transparent substrate that implements the
touch screen panel, so that there is no need to addition-
ally form a separate phase difference film, thereby mak-
ing it possible to implement a thin touch screen panel,
reduce its manufacturing costs, and simplify its structure.
[0010] According to an embodiment of the present in-
vention, there is provided a touch screen panel including:
a transparent substrate; a plurality of first sensing pat-
terns at a first side of the transparent substrate and cou-
pled to each other along a first direction; a plurality of
second sensing patterns at the first side of the transpar-
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ent substrate and coupled to each other along a second
direction, the second sensing patterns being alternately
arranged with the first sensing patterns not to overlap
with the first sensing patterns; and a phase difference
compensating layer at the first side of the transparent
substrate and adapted to compensate for a birefringence
phase difference of a liquid crystal layer provided in a
liquid crystal display panel attached to a second side of
the transparent substrate.

[0011] Also, the phase difference compensating layer
may be between thefirst sensing patterns and the second
sensing patterns and made of a material having a same
birefringence property as the liquid crystal layer provided
in the liquid crystal display panel, wherein the liquid crys-
tal layer in the liquid crystal display panel and the phase
difference compensating layer include liquid crystal mol-
ecules in a same mode.

[0012] Also, the touch screen panel may further in-
clude aninsulating layer on the second sensing patterns,
a polarizer on the insulating layer, and a window (or
screen) on the polarizer, wherein the window may com-
prise an icon sheet made of a polymer material.

[0013] Also, agroup of the first sensing patterns having
a same X-coordinate in one column may be coupled to
each other, and a group of the second sensing patterns
having a same Y-cooldinate in one row may be coupled
toeachother. The touch screen panel may furtherinclude
a plurality of metal patterns, the plurality of metal patterns
being located at edge regions of the regions where the
first and second sensing patterns are formed to electri-
cally couple the sensing patterns in said column and/or
said row to position detecting lines.

[0014] According to an embodiment of the present in-
vention, a flat panel display device includes a liquid crys-
tal display panel having a liquid crystal layer and a touch
screen panel on the liquid crystal display panel. The touch
screen panel includes a transparent substrate, a plurality
of first sensing patterns at a first side of the transparent
substrate, a plurality of second sensing patterns at the
first side of the transparent substrate, and a phase dif-
ference compensating layer between the firstand second
sensing patterns and adapted to compensate for a bire-
fringence phase difference of the liquid crystal layer at a
second side of the transparent substrate.

[0015] With the embodiments of the present invention
as described above, the optical property of the liquid crys-
tal display device positioned below the touch screen pan-
el can be compensated for without interposing a separate
phase difference film thereon. Therefore, the embodi-
ments of the present invention provide a thin touch screen
panel, reduce manufacturing costs, and simplify the
structure thereof.

[0016] 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.

FIG. 1 is a schematic cross-sectional view of an as-
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sembled touch screen panel according to an embod-
iment of the present invention;

FIG. 2 is an exploded schematic plan view of one
embodiment of the touch screen panel of FIG. 1; and
FIG. 3 is a schematic plan view of the assembled
touch screen panel of FIG. 2.

[0017] In the following detailed description, only cer-
tain exemplary embodiments of the present invention
have been shown and described, simply by way of illus-
tration. As those skilled in the art would realize, the de-
scribed embodiments may be modified in various differ-
ent ways, all without departing from the scope of the
present invention as defined by the claims. Accordingly,
the drawings and description are to be regarded as illus-
trative in nature and not restrictive. In addition, when an
element is referred to as being "on" another element, it
can be directly on the another element or be indirectly
on the another element with one or more intervening el-
ements interposed therebetween. Also, when an element
is referred to as being "connected to" or "coupled to" an-
other element, it can be directly connected to the another
elementor be indirectly connected to the another element
with one or more intervening elements interposed ther-
ebetween. Hereinafter, like reference numerals refer to
like elements.

[0018] Hereinafter, exemplary embodiments accord-
ing to the present invention will be described in more
detail with reference to the accompanying drawings.
[0019] FIG. 1 is a schematic cross-sectional view of
an assembled touch screen panel according to an em-
bodiment of the present invention.

[0020] Referring to FIG. 1, the touch screen panel 10
according to the embodiment of the present invention
includes a second polarizer 20 and a window 30 attached
on top of the second polarizer 20, and a liquid crystal
display panel 100 attached below the second polarizer
20.

[0021] The liquid crystal display panel 100 has a struc-
ture where a TFT array substrate 104 is joined to a colour
filter substrate 105 by a sealant 107, and a liquid crystal
layer 106 is sealed in a region enclosed by the sealant
107. A gap material 108 is provided inside the sealant
107, and a gap is formed between the TFT array sub-
strate 104 and the colour filter substrate 105 by the gap
material 108. A region surrounded by the sealant 107 is
a display region 109 that displays a picture or a motion
picture. Here, the liquid crystal layer 106 may be imple-
mented as a super twisted nematic (STN) mode, a TN
mode, a VA mode, or an IPS mode, etc.

[0022] The TFT array substrate 104 includes a base
104a made of a material with a high transmittance such
as glass, quartz, etc. On the base 104a are provided a
pixel electrode 118, a TFT device 117 driving the pixel
electrode 118, a data line for transferring a data signal
to the TFT device 117, a scan line 115 for transferring a
scan signal to the TFT device 117, and an alignment film
formed to cover the pixel electrode 118, the TFT device
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117, the data line and the scan line 115.

[0023] The pixel electrode 118is made of atransparent
conductive material, for example, indium tin oxide (ITO).
Also, a first polarizer 119 is adhered to an outer surface
(opposite side of the liquid crystal layer 106) of the TFT
array substrate 104.

[0024] Also, the colour filter substrate 105 includes a
base 105a made of a material having a high transmit-
tance, such as glass or quartz, in the same manner as
the TFT array substrate 104. On a side of the base 105a
facing the liquid crystal 106 is formed a colour filter layer
120 including three colour layers, e.g., a red layer, a
green layer and a blue layer, and a black matrix 121 is
formed around the colour filter layer 120. Also, acommon
electrode 128 is formed to cover the colour filter layer
120 and the black matrix 121, and a second alignment
film 126 covers the common electrode 128. The common
electrode 128 is made of a transparent conductive ma-
terial, for example, ITO, in the same manner as the pixel
electrode 118.

[0025] The liquid crystal layer 106 includes liquid crys-
tal molecules in a STN mode, etc., and is interposed be-
tween the two substrates in order to make contact with
a first alignment film 116 on the TFT array substrate 104
and the second alignment film 126 on the colour filter
substrate 105. The alignment of the liquid crystal mole-
cules is controlled by the first alignment film 116 and the
second alignment film 126 so that the liquid crystal mol-
ecules face in a predetermined direction when a non-
selection voltage is applied.

[0026] Also, although not shown in FIG. 1, a backlight
is provided on the TFT array substrate 104, wherein the
light of the backlight is transmitted through the TFT array
substrate 104, the liquid crystal layer 106 and the colour
filter substrate 105 to be displayed through the colour
filter substrate 105.

[0027] The touch screen panel 10 according to the em-
bodiment of the present invention is attached to the liquid
crystal display device 100 as described above, that is, to
the upper surface of the colour substrate 105.

[0028] The touch screen panel 10 includes a transpar-
ent substrate 11, and first sensing patterns 12, a phase
difference compensating layer 13, second sensing pat-
terns 14, metal patterns and an insulating film 16 that are
formed sequentially on the transparent substrate 11.
[0029] In the embodiment of FIG. 1, the first sensing
patterns 12 and the second sensing patterns 14, which
are formed in aregion corresponding to the display region
109 of the liquid crystal display panel 100, have the phase
difference compensating layer 13 interposed therebe-
tween and are disposed alternately on different layers.
[0030] If the first and second sensing patterns 12 and
14 are positioned on different layers as described above,
first or second sensing patterns 12 or 14 positioned in
the same row or in the same column can be coupled to
one another in a patterning step. Therefore, a step for
forming contact holes on a separate layer for coupling
the first or second sensing patterns 12 or 14 positioned
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in the same row or in the same column to one another
may be omitted.

[0031] However, the above described embodiment is
merely one embodiment of the present invention, and
thus, the present invention is not limited thereto.

[0032] For example, according to an embodiment of
the present invention, the first and second sensing pat-
terns 12 and 14 may be formed on the same layers. In
this embodiment, one of the first sensing patterns 12 or
the second sensing patterns 14 may be formed as cou-
pled to one another in a first direction or in a second
direction in the patterning step, and the other of the first
or second sensing patterns may be formed to be coupled
to one another in the first direction or in the second di-
rection in a contact hole forming step and a coupling pat-
terns forming step.

[0033] Inaddition, a transparent ground electrode and
a third insulating film that covers the transparent ground
electrode may further be 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 trans-
parent substrate 11.

[0034] Here, the transparent ground electrode may be
used to secure stability between the touch screen panel
10 and the liquid crystal display panel 100 and may also
be used to form the electrostatic capacitance with the
first and second sensing patterns 12 and 14 according
to the design method of the touch screen panel 10.
[0035] In other words, in the electrostatic capacitive
type touch screen panel 10, in order to sense the contact
position, the electrostatic capacitance between the first
sensing patterns 12 and the second sensing patterns 14
may be used, or the electrostatic capacitance between
the first and second sensing patterns 12 and 14 and the
transparent ground electrode may be used, wherein the
touch screen panel 10 may be variously modified to have
other suitable structures.

[0036] When the touch screen panel is attached onto
the liquid crystal display panel in a conventional way, in
order to compensate for the optical property of the liquid
crystal display panel, that is, the birefringence phase dif-
ference of the liquid crystal layer, a separate phase dif-
ference film should be attached. However, such an at-
tachment of the phase difference film causes disadvan-
tages in that it does not conform to the trend of thinness,
and it leads to increase in manufacturing costs.

[0037] The embodiment of the present invention over-
comes the disadvantages as described above by remov-
ing the phase difference film and forming a substance
that compensates for the birefringence phase difference
of the liquid crystal layer within the touch screen panel 10.
[0038] In other words, in the embodiment of the
present invention, the substance having the same bire-
fringence property of the liquid crystal layer 106 is formed
as the phase difference compensating layer 13 in order
to compensate for the birefringence phase difference of
the liquid crystal layer 106.
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[0039] Therefore, in the embodiment of the presentin-
vention, when the liquid crystal layer 106 is formed of
liquid crystal molecules in a STN mode, the same liquid
crystal layer in the STN mode of the liquid crystal display
panel is implemented as the phase difference compen-
sating layer 13 in order to compensate for the birefrin-
gence phase difference of the liquid crystal layer 106.
[0040] However, in this embodiment, the phase differ-
ence compensating layer 13 is set to compensate for the
birefringence phase difference of the liquid crystal layer
106 of the liquid crystal display panel 100. For example,
the alignment of the STN liquid crystal molecules of the
phase difference compensating layer 13 is suitably con-
trolled in order to compensate for the birefringence phase
difference of the liquid crystal layer 106 of the liquid crys-
tal display panel 100.

[0041] Also, in the embodiment of the present inven-
tion, a second polarizer 20 and a window 30 are addi-
tionally formed on the insulating film 16.

[0042] Here, the window 30, which is provided for im-
proving the stiffness of the touch screen panel and pro-
tecting the panel, is generally implemented using glass
or plastic made of a transparent material. However, the
present invention is not limited thereto, but the window
30 may also be formed of anicon sheetmade of a polymer
material such as polyethylene terephthalate (PET), etc.
printed with a log and a boundary decoration.

[0043] FIG. 2 is an exploded schematic plan view of
one embodiment of the touch screen panel of FIG. 1, and
FIG. 3 is a schematic plan view of the assembled touch
screen panel of FIG. 2.

[0044] Referring to FIGS. 2 and 3, the touch screen
panel 10 according to the embodiment of the present
invention includes a transparent substrate 11, first sens-
ing patterns 12, a phase difference compensating layer
13, second sensing patterns 14, metal patterns 15 and
an insulating film 16 that are formed sequentially on the
transparent substrate 11.

[0045] 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 transparent substrate 11 to be close to each other,
having a regular pattern such as a pattern of diamond
shapes. The first sensing patterns 12 as described above
may include a plurality of X patterns, wherein first sensing
patterns 12 having the same X-coordinate in one column
are coupled to each other. Here, the shape of the first
sensing patterns 12 is not limited to the diamond shape,
but it may be implemented as various suitable shapes
so that the sensing patterns can be close to each other.
[0046] The first sensing patterns 12 have pads 12a for
electrically coupling the first sensing patterns 12 connect-
ed in columns to the metal patterns 15. 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 only the upper side or the lower side, or may be po-
sitioned on both the upper and lower sides of the col-
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umns.
[0047] However, the first sensing patterns 12 are
formed not to overlap with the second sensing patterns
14, except for the coupling portions thereof. In other
words, the first sensing patterns 12 and the second sens-
ing patterns 14 are arranged alternately to cross each
other at their coupling portions.

[0048] The phase difference compensating layer 13 is
formed on the first sensing patterns 12 to cover them. In
the embodiment of the present invention, the phase dif-
ference compensating layer 13 isimplemented as a liquid
crystal layer in the same mode as the liquid crystal layer
106 of the liquid crystal display device 100 in order to
compensate for the birefringence phase difference of the
liquid crystal layer 106 of the liquid crystal display device
100. The phase difference compensating layer 13 may
be formed using a suitable liquid crystal injection or coat-
ing method. However, the present invention is not limited
thereto, and the phase difference compensating layer 13
may be made of other suitable materials.

[0049] The second sensing patterns 14 are formed on
the phase difference compensating layer 13 to be cou-
pled to each other along a second direction, but are dis-
posed alternately with the first sensing patterns 12 so as
not to overlap with the first sensing patterns 12. For ex-
ample, the second sensing patterns 14 may be formed
to be close to each other, having the same pattern of
diamonds as the first sensing patterns 12, and may in-
clude a plurality of Y patterns, wherein second sensing
patterns 14 having the same Y-coordinate in one row are
coupled to each other.

[0050] The second sensing patterns 14 have pads 14a
for electrically coupling the second sensing patterns 14
connected in rows to the metal patterns 15. The pads
14a of the second sensing patterns 14 may be alternately
provided on the left side or the right side or may be po-
sitioned on both the left and right sides of the second
sensing patterns 14 connected in rows.

[0051] In addition, the first and second sensing pat-
terns 12 and 14 and the phase difference compensating
layer 13 are made of a transparent material so that light
emitted from a display panel, etc. located below the touch
screen panel 10 can be transmitted through the touch
screen panel 10. For example, the first and second sens-
ing patterns 12 and 14 are made of a transparent elec-
trode material such as indium tin oxide (hereinafter, re-
ferred to as ITO).

[0052] The thickness of the touch screen panel 10 (in
particular, the first and second sensing patterns 12 and
14)is setin a suitable range so thatit can have arelatively
low surface resistance, and a suitable light transmittance
so that light from the display panel is transmitted through
the touch screen panel 10. In other words, the thickness
of the first and second sensing patterns 12 and 14 and
the phase difference compensating layer 13 can be suit-
ably set or optimized in consideration of the desired trans-
mittance and surface resistance.

[0053] For example, the first and second sensing pat-
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terns 12 and 14 may be formed in an indium tin oxide
(hereinafter, referred to as ITO) pattern having a thick-
ness of 10to 30nm (100 to 300A). However, this is merely
one embodiment, and the present invention is not limited
thereto. Therefore, the thickness of the first and second
sensing patterns 12 and 14 may also be changed in con-
sideration of the transmittance and/or the surface resist-
ance, etc., as those skilled in the art would appreciate.
[0054] The metal patterns 15 are disposed on edge
regions of regions where the first and second sensing
patterns 12 and 14 are formed, in particular, on regions
corresponding to the pads 12a and 14a of the first and
second sensing patterns 12 and 14. The metal patterns
15 as described above electrically couple the sensing
patterns 12 and 14 connected in columns and rows to
position detecting lines, respectively, to supply contact
position detecting signals to a suitable driving circuit, etc.
[0055] The insulating film 16 is formed on the second
sensing patterns 14 to cover them. For example, the in-
sulating film 16 may be formed on the second sensing
patterns 14, and made of a transparent insulating mate-
rial having a thickness of 40 to 100nm (400 to 1000A).
The insulating film 16 as described may be omitted ac-
cording to the design of a product.

[0056] If the assembled touch screen panel 10 as
shown in FIG. 3 is in contact with a human’s finger or an
object, a change in electrostatic capacitance in accord-
ance with the contact position is 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 capacitance is converted into
an electrical signal by suitable X and Y input processing
circuits, etc. so that the contact position is determined.
[0057] With the touch screen panel 10 of the embodi-
ment as described above, 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 located on different layers, mak-
ing it possible to reduce the number of masks utilized
during fabrication and to simplify the fabrication process.
[0058] While the presentinvention 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 various modifications and equivalent arrange-
ments included within the scope of the appended claims.

Claims
1. A touch screen panel comprising:

a transparent substrate;

a plurality of first sensing patterns at a first side
ofthe transparent substrate and coupled to each
other along a first direction;

a plurality of second sensing patterns at the first
side of the transparent substrate and coupled to
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each other along a second direction, the second
sensing patterns being alternately arranged with
the first sensing patterns so as not to overlap
with the first sensing patterns; and

a phase difference compensating layer at the
first side of the transparent substrate, the com-
pensating layer being arranged to compensate
for a birefringence phase difference of a liquid
crystal layer in a liquid crystal display panel at a
second side of the transparent substrate.

The touch screen panel as claimed in claim 1, where-
in the phase difference compensating layer is be-
tween the first sensing patterns and the second
sensing patterns.

The touch screen panel as claimed in claim 1 or 2,
wherein the phase difference compensating layer is
made of a material having the same birefringence
property as the liquid crystal layer in the liquid crystal
display panel.

The touch screen panel as claimed in claim 3, where-
in the liquid crystal layer in the liquid crystal display
panel and the phase difference compensating layer
are formed of liquid crystal molecules in the same
mode.

The touch screen panel as claimed in any one of the
preceding claims, further comprising:

an insulating layer on the second sensing pat-
terns;

a polarizer on the insulating layer; and

a window on the polarizer.

The touch screen panel as claimed in claim 5, where-
in the window comprises a sheet made of a polymer
material.

The touch screen panel as claimed in any one of the
preceding claims,

wherein a group of the first sensing patterns having
the same X-coordinate in one column are coupled
to each other,

wherein a group of the second sensing patterns hav-
ing the same Y-coordinate in one row are coupled
to each other, and

wherein the touch screen panel further comprises a
plurality of metal patterns, the plurality of metal pat-
terns being located at edge regions of the regions
where the first and second sensing patterns are
formed to electrically couple the sensing patterns in
said column and/or row to position detecting lines.

A flat panel display device comprising:

aliquid crystal display panel having a liquid crys-
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10

tal layer; and

a touch screen panel according to any one of
the preceding claims on the liquid crystal display
panel.
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