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1
CAPACITIVE TOUCH PANEL

BACKGROUND OF THE INVENTION

1. Field of the [nvention

The present invention relates to a capacitive touch panel,
and more particularly to a capacitive touch panel capable of
performing three-dimensional capacitance detection.

2. Description of the Prior Art

Generally speaking, a capacitive touch panel is composed
of a capacitance array and a capacitive sensor readout circuit.
The conventional design for capacitance array includes a
capacitance formed by conductive patterns on the upper sur-
face and the lower surface of the touch panel, in which the
conductive patterns on the upper surface are complementary
to conductive patterns on the lower surface. The touch panel
is operated via generating a capacitive effect as soon as a
user’s finger or a conductor touches and determining the
position of the finger or the conductor by variance in capaci-
tance values. The capacitive touch panel utilizes the variance
in capacitance values to detect whether human touch is
present or not.

Basically, capacitive touch panels differ in the capacitance
values formed by various design patterns. Conventional arts
achieve the maximum sensitivity for capacitance value by
adopting opposite patterns on the upper and lower layers. In
case of opposite patterns on the upper and lower layers, the
maximum detecting sensitivity for vertical capacitance is
achieved and accompanied with poorest horizontal capaci-
tance detection, however. Hence, the conventional arts may
only be used for vertical capacitance detection.

In addition, the touch panel adopting ITO (tin-doped
indium oxide) wires increases its resistance value in direct
ratio as the panel dimension increases. Also, patterns on the
upper and lower surfaces are complementary for achieving
the optimal detecting sensitivity; therefore, the touch panel
may be not used for both sides, or otherwise, the sensitivity
would decrease abruptly.

To sum up, it is highly desirable to develop a touch panel
capable of performing double-faced detection and may be
applied in large dimension touch panel with high sensitivity.

SUMMARY OF THE INVENTION

The present invention is directed to provide a capacitive
touch panel including a conductive pattern design. The
capacitive touch panel may reduce mutual interference
between the upper and lower electrodes and may perform
three-dimensional capacitance detection and double-faced
detection, and may be applied in large dimension touch panel
with high sensitivity.

According to an embodiment, a capacitive touch panel
includes an insulating layer, a plurality of first dimensional
conductive patterns, and a plurality of second dimensional
conductive patterns. The first dimensional conductive pat-
terns are configured over an upper surface of the insulating
layer, wherein each of the first dimensional conductive pat-
terns includes a first axis and a plurality of first conductive
patterns configured to the first axis. Each of the first conduc-
tive patterns includes a pair of first inner protrusions extend-
ing bilaterally from the first axis and a pair of first outer
protrusions extending from extremities of the first inner pro-
trusions in an angle. The second dimensional conductive pat-
terns are configured over a lower surface of the insulating
layer, wherein each of the second dimensional conductive
patterns includes a second axis rotated 90 degrees from the
first axis and a plurality of second conductive patterns con-
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figured to the second axis. Each of the second conductive
patterns includes a pair of second inner protrusions extending
bilaterally from the second axis and a pair of second outer
protrusions extending from extremities of the second inner
protrusions in an angle. Each of the second conductive pat-
terns is respectively configured at the relative position of each
of the first conductive patterns on the lower surface of the
insulating layer.

According to another embodiment, a capacitance detecting
method using the aforementioned capacitive touch panel
includes detecting a first dimensional capacitance value by
defining any two adjacent first dimensional conductive pat-
terns on the insulating layer as a driving electrode and a
sensing electrode; detecting a second dimensional capaci-
tance value by defining any two adjacent second dimensional
conductive patterns on the insulating layer as a driving elec-
trode and a sensing electrode; and detecting a third dimen-
sional capacitance value by defining one of the first dimen-
sional conductive patterns and second dimensional
conductive patterns as a driving electrode and the other as a
sensing electrode.

Other advantages of the present invention will become
apparent from the following description taken in conjunction
with the accompanying drawings wherein are set forth, by
way of illustration and example, certain embodiments of the
present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and many of the accompanying
advantages of this invention will become more readily appre-
ciated as the same becomes better understood by reference to
the following detailed description, when taken in conjunction
with the accompanying drawings, wherein:

FIG. 1is a sectional view diagram schematically illustrat-
ing a capacitive touch panel according to one embodiment of
the present invention;

FIG. 2 is a top view diagram schematically illustrating
column conductive patterns according to one embodiment of
the present invention;

FIG. 3 is a top view diagram schematically illustrating a
horizontal column capacitance detection scheme;

FIG. 4a to FIG. 4c are top view diagrams schematically
illustrating examples of the first conductive patterns of the
present invention;

FIG. 5 is a top view diagram schematically illustrating row
conductive patterns according to one embodiment of the
present invention;

FIG. 6 is a top view diagram schematically illustrating a
horizontal row capacitance detection scheme;

FIG. 7a to FIG. 7c are top view diagrams schematically
illustrating examples of the second conductive patterns of the
present invention;

FIG. 8 is a top view diagram schematically illustrating a
vertical capacitance detection scheme according to one
embodiment of the present invention; and

FIG. 9 is a top view diagram schematically illustrating a
flexible capacitive touch panel.

DESCRIPTION OF THE EMBODIMENTS

FIG.1is a sectional view diagram illustrating a capacitive
touch panel according to one embodiment of the present
invention. The capacitive touch panel includes an insulating
layer 1, a plurality of first dimensional conductive patterns,
e.g. column conductive patterns 2, and a plurality of second
dimensional conductive patterns, e.g. row conductive pat-
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terns 3. The column conductive patterns 2 are configured over
an upper surface of the insulating layer 1, and the row con-
ductive patterns 3 are configured over a lower surface of the
insulating layer 1. The capacitive touch panel also includes an
upper insulating layer 4 configured over the column conduc-
tive patterns 2 and a lower insulating layer 5 configured over
the row conductive patterns 3. The upper insulating layer 4
and the lower insulating layer 5 are used for reducing the
possibility of wearing caused by, for example, human touch.
The column conductive patterns 2 over the upper surface and
the row conductive patterns 3 over the lower surface form a
vertical capacitance, and an ideal capacitance value may be
obtained by adjusting the insulating layer 1. In addition, the
column conductive patterns 2 and the row conductive patterns
3 may form horizontal capacitances respectively to achieve
better detecting sensitivity. Therefore, a human touch is
sensed by detecting variance in capacitance values of the
formed capacitance.

FIG. 2is atop view diagram illustrating column conductive
patterns according to one embodiment of the present inven-
tion. Each of the first dimensional conductive patterns
includes a first axis, e.g. a column axis 21, and a plurality of
first conductive patterns 22 configured to the column axis 21.
Each of'the first conductive patterns 22 includes a pair of first
inner protrusions 221 extending bilaterally from the column
axis 21 and a pair of first outer protrusions 222 extending
from extremities of the first inner protrusions 221 at a prede-
termined angle. In the present embodiment, the first protru-
sions 222 bilaterally extend from the first inner protrusions
221, the adjacent first outer protrusions 222 in different col-
umns are parallel to each other, and the first outer protrusions
222 are parallel to the column axis 21. Also, the first conduc-
tive patterns 22 may be configured as an array for even dis-
tribution.

A method for capacitance detecting method using the
capacitive touch panel is described below. First, referring to
FIG. 3, which is a top view diagram illustrating a scheme for
horizontal column capacitance detection. Any two adjacent
column conductive patterns 2 form a capacitance. For a hori-
zontal column capacitance detecting step, e.g. a first dimen-
sional capacitance detecting step, to be subsequently per-
formed, any two adjacent column conductive patterns 2 are
defined as a driving electrode and a sensing electrode, respec-
tively. To be specific, one column axis 21 is charged and
defined as a driving electrode. As the driving electrode is
charged, variance in capacitance values is detected at the
other column axis 21 that is defined as a sensing electrode to
obtain a horizontal column capacitance value.

FIG. 4a to FIG. 4c¢ are top view diagrams illustrating
examples of the first conductive patterns according to an
embodiment of the present invention. First, a first outer pro-
trusion 222a may extend from only one side extremity of the
first inner protrusion 221. A first outer protrusion 2225 may
bearc-shaped and configured at the extremity of the first inner
protrusion 221. In addition, the first outer protrusion 222¢
may be obliquely configured at the extremity of the first inner
protrusion 221 to form a capacitance with fixed distance.

FIG. § is a top view diagram illustrating row conductive
patterns according to one embodiment of the present inven-
tion. Each ofthe second dimensional conductive patterns, e.g.
the row conductive patterns 3, includes a second axis, e.g. a
row axis 31, and a plurality of second conductive patterns 32
configured to the row axis 31. Each of the second conductive
patterns 32 includes a pair of second inner protrusions 321
extending bilaterally from the row axis 31 and a pair of second
outer protrusions 322 extending from extremities of the sec-
ond inner protrusions 321 at a predetermined angle. Here,
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each of the second conductive patterns 32 is respectively
configured at the relative positions of each of the first con-
ductive patterns 22 (as illustrated in FIG. 2) on the lower
surface of the insulating layer 1. In the present embodiment,
the second protrusions 322 bilaterally extend from the second
inner protrusions 321, the adjacent second outer protrusions
322 in different rows are parallel to each other, and the second
outer protrusions 322 are parallel to the row axis 31. Also, the
second conductive patterns 32 may be configured as an array
for even distribution.

Next, referring to FIG. 6, a top view diagram illustrating a
horizontal row capacitance detection scheme is illustrated.
Any two adjacent row conductive patterns 3 form a capaci-
tance. For a horizontal row capacitance detecting step. e.g. a
second dimensional capacitance detecting step, to be subse-
quent performed, any two adjacent row conductive patterns 3
are defined as a driving electrode and a sensing electrode,
respectively. To be specific, one row axis 31 is charged and
defined as a driving electrode. As the driving electrode is
charged, variance in capacitance values is detected at the
other row axis 31 that is defined as a sensing electrode to
obtain a horizontal row capacitance value.

FIG. 7a to FIG. 7c are top view diagrams illustrating
examples for the first conductive patterns of the present
invention. First, a second outer protrusion 322a may extend
from only one extremity side of the second inner protrusion
321. A second outer protrusion 3225 may be arc-shaped and
configured at the extremity of the second inner protrusion
321. In addition, the second outer protrusion 322¢ may be
obliquely configured at the extremity of the second inner
protrusion 321 to form a capacitance with fixed distance.

It is noted that the column conductive patterns and the row
conductive patterns are relative positioned representing first
dimensional conductive patterns and second dimensional
conductive patterns. The column conductive patterns and the
row conductive patterns are interchangeable; i.e. either of the
column conductive patterns and the row conductive patterns
may be configured over the upper surface, or the column
conductive patterns and the row conductive patterns are con-
figured over the upper and lower surface in an interchange-
able manner.

In addition, due to the relative configuration of the column
conductive patterns and the row conductive patterns, it may
achieve the same purpose by using either the upper surface
side or the lower surface side. That is to say, the capacitive
touch panel describe above may be applied for double-faced
detection.

FIG. 8 is a top view diagram illustrating a vertical capaci-
tance detection scheme according to one embodiment of the
present invention. In one embodiment, the row conductive
patterns 3 are obtained from 90 degrees rotation of the column
conductive patterns 2; therefore, the column conductive pat-
terns 2 and the row conductive patterns 3 are complementary,
and a vertical capacitance with the same detecting sensitivity
as conventional arts is hence obtained. Furthermore, a vertical
capacitance detecting step, e.g. a third dimensional capaci-
tance detecting step, is then performed for obtaining a third
dimensional capacitance value by defining one of the column
conductive patterns 2 and the row conductive patterns 3 as a
driving electrode and the other as a sensing electrode. To be
specific, one column conductive pattern 2 is charged and
defined as a driving electrode. As the driving electrode is
charged, variance in capacitance values is detected at the
other one of row conductive patterns 3 that is defined as a
sensing electrode, or vice versa, to obtain a vertical capaci-
tance value.
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A touch position may be obtained by the aforementioned
vertical capacitance detecting step and further verified with
assistance of the feedback of the position obtained by the
aforementioned horizontal column capacitance detecting
step and horizontal row capacitance detecting step.

Still referring to FIG. 8, the column conductive patterns 2
over the upper surface do not fully mask the row conductive
patterns 3 over the lower surface; therefore, the capacitive
touch panel of the present invention is more transparent com-
pared to the conventional arts. In addition, the horizontal row
capacitance detecting step using the row conductive patterns
3 on the lower surface may not be affected by the column
conductive patterns 2 on the upper surface.

FIG. 9 is a top view diagram illustrating a flexible capaci-
tive touch panel. The insulating layer is resilient so that the
touch panel is also flexible. Here, the resilient effect changes
the distance between the horizontal column conductive pat-
terns 2, and horizontal column capacitance detection is per-
formed to obtain the extent of flexibility. A compensation step
for detection circuit and touch position is then performed for
achieving more precise touch point.

Now referring to FIG. 1 again, the insulating layer 1, the
column conductive patterns 2 and the row conductive patterns
3 configured over the upper surface of the insulating layer 1
form a vertical capacitance, and an ideal capacitance value
may be obtained by adjusting the insulating layer 1. In addi-
tion, the column conductive patterns 2 and the row conductive
patterns 3 may form horizontal capacitances respectively to
achieve better detecting sensitivity. Therefore, ahuman touch
is sensed by detecting the variance in capacitance values of
the formed capacitance.

To sum up, a capacitive touch panel and a detecting method
thereof including a conductive pattern design may reduce the
mutual interference between the upper and lower electrode
and may be capable of performing three-dimensional capaci-
tance detection and double-faced detection, and may be
applied in large dimension touch panel with high sensitivity.

While the invention is susceptible to various modifications
and alternative forms, a specific example thereof has been
shown in the drawings and is herein described in detail. It
should be understood, however, that the invention is not to be
limited to the particular form disclosed, but to the contrary,
the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope ofthe appended
claims.

What is claimed is:

1. A capacitive touch panel, comprising:

an insulating layer;

a plurality of first dimensional conductive patterns config-
ured over an upper surface of the insulating layer,
wherein each of the first dimensional conductive pat-
terns comprises a first axis and a plurality of first con-
ductive patterns configured to the first axis, and each of
the first conductive patterns comprises:

a pair of first inner protrusions extending bilaterally
from the first axis; and

a pair of first outer protrusions extending from extremi-
ties of the first inner protrusions at a predetermined
angle; and

a plurality of second dimensional conductive patterns con-
figured on a lower surface of the insulating layer,
wherein each of the second dimensional conductive pat-
terns comprises a second axis rotated 90 degrees from
first axis and a plurality of second conductive patterns
configured to the second axis, and each of the second
conductive patterns comprises:
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a pair of second inner protrusions extending bilaterally
from the second axis; and

a pair of second outer protrusions extending from
extremities of the second inner protrusions at a pre-
determined angle, wherein each of the second con-
ductive patterns is respectively configured at posi-
tions corresponding to the first conductive patterns
over the lower surface of the insulating layer, wherein
a first dimensional capacitance is formed by any two
adjacent first dimensional conductive patterns on the
insulating layer as a first driving electrode and a first
sensing electrode;

a second dimensional capacitance is formed by any two
adjacent second dimensional conductive patterns on the
insulating layer as a second driving electrode and a
second sensing electrode; and

athird dimensional capacitance is formed by one of the first
dimensional conductive patterns and second dimen-
sional conductive patterns as a third driving electrode
and a third sensing electrode.

2. The capacitive touch panel as claimed in claim 1,
wherein the first conductive patterns are configured as an
array.

3. The capacitive touch panel as claimed in claim 1,
wherein the second conductive patterns are configured as an
array.

4. The capacitive touch panel as claimed in claim 1,
wherein the first outer protrusions bilaterally extend from
extremities of the first inner protrusions.

5. The capacitive touch panel as claimed in claim 1,
wherein the second outer protrusions bilaterally extend from
extremities of the second inner protrusions.

6. The capacitive touch panel as claimed in claim 1,
wherein adjacent first outer protrusions in different first axes
are parallel to each other.

7. The capacitive touch panel as claimed in claim 1,
wherein adjacent second outer protrusions in different second
axes are parallel to each other.

8. The capacitive touch panel as claimed in claim 1,
wherein the first outer protrusion is parallel to the first axis.

9. The capacitive touch panel as claimed in claim 1,
wherein the second outer protrusion is parallel to the second
axis.

10. The capacitive touch panel as claimed in claim 1,
wherein the second dimensional conductive patterns are
obtained from 90 degrees rotation of the first dimensional
conductive patterns.

11. The capacitive touch panel as claimed in claim 1 further
comprising an upper insulating layer configured over the first
dimensional conductive patterns.

12. The capacitive touch panel as claimed in claim 1 further
comprising a lower insulating layer configured over the sec-
ond dimensional conductive patterns.

13. The capacitive touch panel as claimed in claim 1,
wherein the insulating layer is resilient.

14. A capacitance detecting method using the capacitive
touch panel as claimed in claim 1, comprising:

detecting a first dimensional capacitance value of the first
dimensional capacitance;

detecting a second dimensional capacitance value of the
second dimensional capacitance; and

detecting a third dimensional capacitance value ofthe third
dimensional capacitance.



