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(54) Touch panel and coordinate detection method in touch panel

(57) A touch panel includes: a first conductive film
divided into regions insulated from each other; a second
conductive film facing and located away from the first
conductive film; a pair of electrodes provided to the sec-
ond conductive film, the electrodes facing each other;
another pair of electrodes provided to the second con-
ductive film, the electrodes facing each other; and a con-
trol unit configured to determine whether the first con-
ductive film contacts with the second conductive film in
each region, detect one of an X-coordinate and a Y-co-
ordinate of a point where the first conductive film contacts
with the second conductive film by applying a voltage to
the pair of electrodes in a case where the first conductive
film contacts with the second conductive film, discharge
the voltage applied to the pair of electrodes after detect-
ing one of the X-coordinate and the Y-coordinate in each
region, and detects the other of the X-coordinate and the
Y-coordinate in each region by applying a voltage to the
another pair of electrodes after discharging the voltage
applied to the pair of electrodes.
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Description

FIELD

[0001] A certain aspect of the embodiments discussed
herein is related to a touch panel, and a coordinate de-
tection method in a touch panel.

BACKGROUND

[0002] A resistive touch panel is formed by facing an
upper layer and a lower layer, each of them including a
transparent conductive film. The resistive touch panel
detects coordinates of a contact point by a conduction
caused by the contact of the conductive film of the upper
layer with the conductive film of the lower layer when the
touch panel is pushed by a finger, a pen or the like.
[0003] Japanese Patent Application Publication No.
2005-182737 (Document 1) discloses a resistive touch
panel where a conductive film is formed by transparent
conductive polymer. Japanese Patent Application Pub-
lication No. 2008-135291 (Document 2) discloses a re-
sistive touch panel where a conductive film is formed by
conductive polymer and metal oxide.
[0004] In a multi-point input touch panel which divides
a conductive film into multiple regions and detects a touch
in each region, there has been a case that high-speed
detection operation is difficult because a discharge of
voltage used for coordinate detection is carried out in
each region.
[0005] Drawing on the touch panel is performed by slid-
ing a finger or the like which touched the touch panel. In
such drawing mode, smooth drawing is prevented when
the processing speed of the touch panel is slow.
[0006] When there is a region including an extraction
wiring in divided regions of a conductive film, there is a
case that changes a pull-down resistance value and a
shielding frequency of a filter in each region. There is a
possibility that the operating speed of the touch panel
becomes slow when the number of times of changing the
pull-down resistance value and the shielding frequency
of the filter becomes large.
[0007] When an extraction wiring and a region other
than the extraction wiring are touched at the same time,
it may be determined that an unintended input is carried
out and the incorrect operation of the touch panel may
occur.

SUMMARY

[0008] It is desirable to provide a touch panel and a
coordinate detection method in a touch panel capable of
speeding up the operating speed of a touch panel, or to
provide a touch panel and a coordinate detection method
in a touch panel capable of improving an accuracy of
coordinate detection.
[0009] According to embodiments of an aspect of the
present invention, there is provided a touch panel includ-

ing: a first conductive film divided into regions insulated
from each other; a second conductive film facing and
located away from the first conductive film; a pair of elec-
trodes provided to the second conductive film, the elec-
trodes facing each other; another pair of electrodes pro-
vided to the second conductive film, the electrodes facing
each other; and a control unit configured to determine
whether the first conductive film contacts with the second
conductive film in each region, detect one of an X-coor-
dinate and a Y-coordinate of a point where the first con-
ductive film contacts with the second conductive film by
applying a voltage to the pair of electrodes in a case
where the first conductive film contacts with the second
conductive film, discharge the voltage applied to the pair
of electrodes after detecting one of the X-coordinate and
the Y-coordinate in each region, and detects the other of
the X-coordinate and the Y-coordinate in each region by
applying a voltage to the another pair of electrodes after
discharging the voltage applied to the pair of electrodes.
[0010] With the above touch panel, , it becomes pos-
sible to speed up an operating speed of the touch panel
by reducing the number of discharges.
[0011] In the above composition, in a case where the
first conductive film contacts with the second conductive
film in a region out of the regions, the control unit may
detect one of the X-coordinate and the Y-coordinate in
the region where the first conductive film contacts with
the second conductive film, and subsequently determine
whether the first conductive film contacts with the second
conductive film in a region different from the region where
the first conductive film contacts with the second conduc-
tive film, of the regions.
[0012] With the above arrangement, it becomes pos-
sible to speed up an operating speed of the touch panel
by reducing the number of discharges.
[0013] In the above composition, the control unit may
detect one of the X-coordinate and the Y-coordinate in
each region after determining whether the first conduc-
tive film contacts with the second conductive film in each
region.
[0014] With the above arrangement, it becomes pos-
sible to speed up the operating speed of the touch panel
by reducing the number of discharges. Moreover, it is not
necessary to repeat a touch-ON-check and a detection
of one of an X-coordinate and a Y-coordinate. Therefore,
it becomes possible to further speed up the operating
speed of the touch panel.
[0015] In the above composition, the control unit may
memorize a region where the first conductive film con-
tacts with the second conductive film when the first con-
ductive film contacts with the second conductive film, and
detect the X-coordinate and the Y-coordinate in the re-
gion which is memorized.
[0016] With the above arrangement, it becomes pos-
sible to further speed up the operating speed of the touch
panel.
[0017] According to embodiments of another aspect
of the present invention, there is provided a touch panel
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including: a first conductive film divided into regions in-
sulated from each other; a second conductive film facing
and located away from the first conductive film; and a
control unit configured to, in a case where the control unit
outputs coordinates of a point where the first conductive
film contacts with the second conductive film, detect co-
ordinates of a point where the first conductive film con-
tacts with the second conductive film in a region where
coordinates are output and a region neighboring the re-
gion where the coordinates are output in a next process
of a process of outputting coordinates, and not to detect
coordinates in regions other than the region where coor-
dinates are output in the next process and the region
neighboring the region where the coordinates are output
in the next process in a case where the control unit out-
puts coordinates.
[0018] With the above touch panel, it becomes possi-
ble to speed up the operating speed of the touch panel
compared to a case where a detection of coordinates is
carried out in each divided region sequentially.
[0019] In the above composition, the control unit may
detect coordinates of a point where the first conductive
film contacts with the second conductive film in each re-
gion along a direction determined on the basis of the
process of outputting coordinates in the next process.
[0020] With the above arrangement, it becomes pos-
sible to speed up the operating speed of the touch panel.
[0021] According to embodiments of another aspect
of the present invention, there is provided a touch panel
including: a first conductive film divided into regions in-
sulated from each other; a second conductive film facing
and located away from the first conductive film; and a
control unit configured to detect coordinates of a point
where the first conductive film contacts with the second
conductive film in each of groups, the groups including
a first group comprised of main regions of first regions of
the regions and a second group comprised of extraction
wirings of first regions and second regions of the regions.
[0022] With the above touch panel, it becomes possi-
ble to speed up the operating speed of the touch panel
because it is not necessary to correct a potential differ-
ence in each region and change shielding frequencies
of filters.
[0023] In the above composition, the first group and
the second group may be formed by grouping the regions
by row or column, and the extraction wirings may be ex-
tracted to row-wise direction in a case where the first and
second groups are formed by grouping the regions by
column, and to column-wise direction in a case where
the first and second groups are formed by grouping the
regions by row.
[0024] With the above arrangement, it becomes pos-
sible to speed up the operating speed of the touch panel.
[0025] According to embodiments of another aspect
of the present invention, there is provided a touch panel
including: a first conductive film divided into regions in-
sulated from each other; a second conductive film facing
and located away from the first conductive film; and a

control unit configured to determine whether the first con-
ductive film contacts with the second conductive film in
each of groups, detect coordinates of a point where the
first conductive film contacts with the second conductive
film in a group where the first conductive film contacts
with the second conductive film of the groups, and does
not detect coordinates in a group where the first conduc-
tive film does not contact with the second conductive film,
each of the groups being comprised of some regions out
of the regions.
[0026] With the above touch panel, the number of
touch-ON-checks and coordinate detections becomes
small compared to a case where a touch-ON-check and
a coordinate detection are carried out in each region.
Thus, it becomes possible to speed up the operating
speed of the touch panel.
[0027] In the above composition, the groups may in-
clude a first group comprised of main regions of first re-
gions of the regions, and a second group comprised of
extraction wirings of first regions and second regions of
the regions.
[0028] With the above arrangement, it becomes pos-
sible to speed up the operating speed of the touch panel
because it is not necessary to correct a potential differ-
ence in each region and change shielding frequencies
of filters.
[0029] In the above composition, the first group and
the second group may be formed by grouping the regions
by row or column, and the extraction wirings may be ex-
tracted to row-wise direction in a case where the first and
second groups are formed by grouping the regions by
column, and to column-wise direction in a case where
the first and second groups are formed by grouping the
regions by row.
[0030] With the above arrangement, it becomes pos-
sible to further speed up the operating speed of the touch
panel.
[0031] In the above composition, the touch panel may
further comprise filters coupled to the first group and the
second group, shielding frequencies of the filters being
different from each other.
[0032] With the above arrangement, it becomes pos-
sible to further speed up the operating speed of the touch
panel because it is not necessary to change the shielding
frequency of the filter in each region.
[0033] In the above composition, the touch panel may
further comprise a combining unit configured to combine
signals transmitted from the some regions comprising
each group to one signal in response to a contact of the
first conductive film with the second conductive film, the
control unit determining that the first conductive film con-
tacts with the second conductive film in a group com-
prised of the some regions in response to a reception of
the one signal combined by the combining unit.
[0034] With the above arrangement, it is possible to
determine a group where a first conductive film contacts
with the second conductive film automatically, and detect
coordinates with a simple configuration.

3 4 



EP 2 336 865 A2

4

5

10

15

20

25

30

35

40

45

50

55

[0035] According to embodiments of another aspect
of the present invention, there is provided a touch panel
including: a first conductive film divided into regions in-
sulated from each other; a second conductive film facing
and located away from the first conductive film; and a
control unit configured to, in a case where the first con-
ductive film contacts with the second conductive film in
a first region, a second region and an extraction wiring
of a third region located between the first region and the
second region, and a difference between first coordinates
and second coordinates, and a difference between the
first coordinates and third coordinates are within given
ranges, output fourth coordinates calculated based on
the first coordinates and the second coordinates, the first
region, the second region, and the third region being in-
cluded in the regions, the first coordinates being coordi-
nates of a point where the first conductive film contacts
with the second conductive film in the first region, the
second coordinates being coordinates of a point where
the first conductive film contacts with the second conduc-
tive film in the second region, and the third coordinate
being coordinates of a point where the first conductive
film contacts with the second conductive film.
[0036] With the above touch panel, even though coor-
dinates are detected in regions and an extraction wiring,
coordinates calculated based on detected coordinates
are output. Thus, the accuracy of the coordinate detec-
tion is improved. Especially, as the input in the extraction
wiring is ignored, and it is determined that the input is
carried out at a single point, it becomes possible to pre-
vent the incorrect operation.
[0037] In the above composition, the control unit may
output average coordinates of the first coordinates and
the second coordinates as the fourth coordinates.
[0038] With the above arrangement, the accuracy of
the coordinate detection is improved.
[0039] In the above composition, the control unit may
calculates sixth coordinates based on fifth coordinates
and the fourth coordinates, and output the fifth coordi-
nates calculated based on the fourth coordinates and the
sixth coordinates, the fifth coordinates being coordinates
of a point where the first conductive film contacts with
the second conductive film in the main region of the third
region.
[0040] With the above arrangement, it is possible to
output coordinates of the point where an actual input is
carried out even though coordinates are detected at two
points. Thus, it becomes possible to improve the accu-
racy of the coordinate detection of the touch panel and
prevent the incorrect operation.
[0041] In the above composition, the control unit may
set average coordinates of the fourth coordinates and
the fifth coordinates to sixth coordinates..
[0042] With the above arrangement, the accuracy of
the coordinate detection in the touch panel is improved
and the incorrect operation is prevented.
[0043] According to embodiments of an aspect of the
present invention, there is provided a coordinate detec-

tion method in a touch panel including: determining
whether a first conductive film, which is divided into re-
gions insulated from each other, contacts with a second
conductive film, which faces and is located away from
the first conductive film, in reach region; detecting one
of an X-coordinate and a Y-coordinate of a point where
the first conductive film contacts with the second conduc-
tive film by applying a voltage to a pair of electrodes pro-
vided to the second conductive film when the first con-
ductive film contacts with the second conductive film, the
electrodes facing each other; discharging the voltage ap-
plied to the pair of electrodes after detecting one of the
X-coordinate and the Y-coordinate in each region, and
detecting the other of the X-coordinate and the Y-coor-
dinate by applying a voltage to another pair of electrodes
facing each other in each region after discharging the
voltage applied to the pair of electrodes.
[0044] With the above coordinate detection method, it
becomes possible to speed up the operating speed of
the touch panel by reducing the number of discharges.
[0045] According to embodiments of another aspect
of the present invention, there is provided a coordinate
detection method in a touch panel including: outputting
coordinates of a point where a first conductive film, which
is divided into regions insulated from each other, contacts
with a second conductive film which faces and is located
away from the first conductive film; and detecting coor-
dinates of a point where the first conductive film contacts
with the second conductive film in a region where coor-
dinates are output in the outputting and a region neigh-
boring the region where the coordinates are outputted,
after the outputting; coordinates being not detected in
regions other than the region where coordinates are de-
tected in the detecting and the region neighboring the
region where coordinates are detected in the detecting
in a case where the coordinates are output in the output-
ting.
[0046] With the above coordinate detection method, it
becomes possible to speed up the operating speed of
the touch panel compared to a case where a coordinate
detection is carried out to all divided regions sequentially.
[0047] According to embodiments of another aspect
of the present invention, there is provided a coordinate
detection method in a touch panel including: detecting
coordinates of a point where a first conductive film, which
is divided into regions insulated from each other, contacts
with a second conductive film which faces and is located
away from the first conductive film in a first group com-
prised of main regions of first regions out of the regions;
and detecting coordinates in a second group comprised
of extraction wirings of first regions and second regions
out of the regions.
[0048] With the above coordinate detection method, it
becomes possible to speed up the operating speed of
the touch panel because it is not necessary to correct a
potential difference in each region, and change shielding
frequencies of filters.
[0049] According to embodiments of another aspect
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of the present invention, there is provided a coordinate
detection method in touch panel including: determining
whether a first conductive film, which is divided into re-
gions insulated from each other, contacts with a second
conductive film which faces and is located away from the
first conductive film in each of groups, the groups being
comprised of some regions out of the regions; and de-
tecting coordinates of a point where the first conductive
film contacts with the second conductive film in a group
where the first conductive film contacts with the second
conductive film of the groups; coordinates being not de-
tected in a group where the first conductive film does not
contact with the second conductive film of the groups.
[0050] With the above coordinate detection method,
the number of touch-ON-checks and coordinate detec-
tions becomes small compared to a case where a ouch-
ON-check and a coordinate detection is performed in
each region. Thus, it becomes possible to speed up the
operating speed of the touch panel.
[0051] According to embodiments of another aspect
of the present invention, there is provided a coordinate
detection method of a touch panel including: determining,
in a case where a first conductive film, which is divided
into regions insulated from each other, contacts with a
second conductive film, which faces and is located away
from the first conductive film, in a first region, a second
region, and an extraction wiring of a third region located
between the first region and the second region, whether
a difference between first coordinates and second coor-
dinates, and a difference between the first coordinates
and third coordinates are within given ranges; and out-
putting fourth coordinates calculated based on the first
coordinates and the second coordinates when the differ-
ence between the first coordinates and the second co-
ordinates and the difference between the first coordi-
nates and the third coordinates are within the given
range, the first region, the second region, and the third
region are included in the regions, the first coordinates
being coordinates of a point where the first conductive
film contacts with the second conductive film in the first
region, the second coordinates being coordinates of a
point where the first conductive film contacts with the
second conductive film in the second region, and the third
coordinates being coordinates of a point where the first
conductive film contacts with the second conductive film.
[0052] With the above coordinate detection method,
coordinates determined by detected coordinates are out-
put even when coordinates are detected in regions and
an extraction wiring. Thus, the accuracy of the coordinate
detection in the touch panel is improved. Especially, as
the input in the extraction wiring is ignored, and it is de-
termined that the input is carried out at one point, the
incorrect operation is prevented.
[0053] The advantages of the invention will be realized
and attained by means of the elements and combinations
particularly pointed out in the claims.
[0054] It is to be understood that both the foregoing
general description and the following detailed description

are and explanatory and are not restrictive of the inven-
tion, as claimed.

BRIEF DESCRIPTION OF DRAWINGS

[0055] Preferred features of the present invention will
now be described, purely by way of example, with refer-
ence to the accompanying drawings, in which:-

FIG. 1A and FIG. 1B are perspective views illustrat-
ing a composition of a touch panel, and FIG. 1C is
a plane view illustrating a composition of the touch
panel;
FIG. 2 is a block diagram illustrating a touch panel
in accordance with a first embodiment;
FIG. 3 is a diagram illustrating a composition of a
region selection unit 20;
FIG. 4 is a flowchart illustrating a control of a touch
panel in accordance with a comparative example;
FIG. 5 is a flowchart illustrating a touch-ON-check;
FIG. 6 is a flowchart illustrating a control of the touch
panel in accordance with the first embodiment;
FIG. 7 is a flowchart illustrating the control of the
touch panel in accordance with the first embodiment;
FIG. 8 is a flowchart illustrating the control of the
touch panel in accordance with the first embodiment;
FIG. 9 is a flowchart illustrating a control of a touch
panel in accordance with a variant of the first em-
bodiment;
FIG. 10A and FIG. 10B are plane views illustrating
a touch panel in accordance with a second embod-
iment;
FIG. 11 is a flowchart illustrating a control of the touch
panel in accordance with the second embodiment;
FIG. 12 is a flowchart illustrating the control of the
touch panel in accordance with the second embod-
iment;
FIG. 13 is a flowchart illustrating the control of the
touch panel in accordance with the second embod-
iment;
FIG. 14 is a flowchart illustrating a control of a touch
panel in accordance with a variant of the second em-
bodiment;
FIG. 15 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG. 16 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG 17 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG. 18 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG. 19 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
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FIG. 20 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG. 21 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG. 22 is a flowchart illustrating the control of the
touch panel in accordance with the variant of the
second embodiment;
FIG. 23A is a plane view illustrating a touch panel
300 provided with extraction wirings, and FIG. 23B
is an enlarged view illustrating an area including an
extraction wiring;
FIG. 24 is a block diagram illustrating a region se-
lection unit and a filtering unit of a touch panel in
accordance with a third embodiment;
FIG. 25 is a flowchart illustrating a control of the touch
panel in accordance with the third embodiment;
FIGs. 26A through 26C are diagrams illustrating a
region selection unit in accordance with a fourth em-
bodiment;
FIG. 27 is a flowchart illustrating the control of the
touch panel in accordance with the fourth embodi-
ment;
FIG. 28A is an enlarged view illustrating an extraction
wiring of the touch panel in accordance with the fifth
embodiment, and FIG. 28B is an enlarged view illus-
trating an area including an extraction wiring of a
touch panel in accordance with a variant of the fifth
embodiment; and
FIG. 29 is a flowchart illustrating a control of the touch
panel in accordance with the fifth embodiment.

DESCRIPTION OF EMBODIMENTS

[0056] A description will now be given of embodiments
of the present invention with reference to the accompa-
nying drawings.

[First Embodiment]

[0057] A description will be given of a composition of
a touch panel. FIG. 1A and FIG. 1B are perspective views
illustrating a composition of a touch panel, and FIG. 1C
is a plane view illustrating a composition of the touch
panel.
[0058] FIG. 1A is a perspective view illustrating a 5-
wire resistive touch panel. As illustrated in FIG. 1A, a
touch panel 100 is provided with a first conductive film
2, a second conductive film 4, and electrodes 6, 8, 10
and 12. The first conductive film 2 and the second con-
ductive film 4 face each other and are located away from
each other. The first conductive film 2 and the second
conductive film 4 are composed of conductive material
such as ITO (Indium Tin Oxide) and organic conductive
polymer. The second conductive film 4 is provided with
electrodes 6, 8, 10 and 12 composed of metal such as
Ag. Electrodes 6, 8, 10 and 12 are located in the hem of

the second conductive film 4 along sides. That is to say
that electrodes 6 and 8 form a pair of electrodes facing
each other, and electrodes 10 and 12 form another pair
of electrodes facing each other. Voltages can be applied
to the first conductive film 2, electrodes 6, 8, 10 and 12.
[0059] A description will be given of a principle of a 5-
wire resistive touch panel. A power-supply voltage Vcc
is applied to one of electrodes 6, 8, 10 and 12. Here, a
power-supply voltage Vcc is applied to the electrode 6
for example. A pull-down resistor is coupled to the first
conductive film 2. When the first conductive film 2 con-
tacts with the second conductive film 4, the electrode 6
to which Vcc is applied contacts with the pull-down re-
sistor, and the potential supplied to the pull-down resistor
becomes high. The contact of the first conductive film 2
with the second conductive film 4 is detected by the
change to the high potential of the pull-down resistor.
Here, if a voltage Vss is applied to the electrode 8 facing
the electrode 6, the potential difference is generated be-
tween the electrode 6 and the electrode 8. As the resist-
ance of a conductive film changes depending on the dis-
tance from the electrode to the point where the first con-
ductive film 2 contacts with the second conductive film 4
(a dotted line region in the drawing), coordinates of the
point where the first conductive film 2 contacts with the
second conductive film 4 can be detected from the volt-
age generated between electrodes. In a composition il-
lustrated in FIG. 1A, an X-coordinate is detected by ap-
plying a voltage to the electrode 6 and the electrode 8,
and a Y-coordinate is detected by applying a voltage to
the electrode 10 and the electrode 12.
[0060] FIG. 1B is a perspective view illustrating the
touch panel 100 in accordance with the first embodiment,
and FIG. 1C is a plane view of the touch panel 100 from
the view above the first conductive film 2. In FIG. 1C, X
and Y directions described later are illustrated. As illus-
trated in FIG. 1B and FIG. 1C, the first conductive film 2
is divided into sixteen regions in a matrix having four rows
and four columns. Regions are referred to as F11 through
F44. Regions are insulated from each other, and coupled
to pull-down resistors. Thus, it is possible to detect a con-
tact of the first conductive film 2 with the second conduc-
tive film 4 in each region. That is to say that the touch
panel 100 in accordance with the first embodiment is a
multi-point input touch panel.
[0061] A description will now be given of a composition
of a control device of the touch panel. FIG. 2 is a block
diagram illustrating a composition of a control device of
the touch panel.
[0062] As illustrated in FIG. 2, a control device 14 is
provided with a control unit 16, an electrode control unit
18, a region selection unit 20, a filtering unit 22, an A/D
(Analog/Digital) conversion unit 24 and an interface 26.
[0063] The electrode control unit 18 is coupled to elec-
trodes 6, 8, 10 and 12 illustrated in FIG. 1A through 1C,
applies a voltage to each electrode and discharges the
applied voltage. The region selection unit 20 is coupled
to the first conductive film 2, and selects a divided region
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of the first conductive film 2. The region selection unit 20
receives a signal transmitted from a selected region in
response to the contact of the first conductive film 2 with
the second conductive film 4. The filtering unit 22 includes
low-pass filters for example. The filtering unit 22 receives
a signal transmitted from the first conductive film 2 via
the region selection unit 20, filters out noise, and trans-
mits the signal to the A/D conversion unit 24. The A/D
conversion unit 24 converts a signal, which is transmitted
from the first conductive film 2 and filtered out, from an-
alog to digital.
[0064] The control unit 16 is a microcomputer for ex-
ample, and controls the electrode control unit 18, the re-
gion selection unit 20 and the interface 26. Moreover, the
control unit 16 receives signals transmitted from the A/D
conversion unit 24, and determines in which of regions
F11 through F44 the first conductive film 2 contacts with
the second conductive film 4 on the basis of received
signals. In addition, the control unit 16 outputs the coor-
dinate of the point where the first conductive film 2 con-
tacts with the second conductive film 4. That is to say
that the control unit 16 executes a coordinate conversion
based on received signals. The interface 26 outputs co-
ordinate information output from the control unit 16 to an
external apparatus such as a computer coupled to the
touch panel 100.
[0065] A description will now be given of a composition
of the region selection unit 20. FIG. 3 is a diagram illus-
trating a composition of the region selection unit 20.
[0066] As illustrated in FIG. 3, regions F11 through F
14 are coupled to a multiplexer 30, regions F21 through
F24 are coupled to a multiplexer 32, regions F31 through
F34 are coupled to a multiplexer 34, and regions F41
through F44 are coupled to a multiplexer 36. Each of
multiplexers 30 through 36 receives signals transmitted
from regions coupled to it, and receives a select signal
transmitted from the control unit 16. An output side of
each of multiplexers 30 through 36 is coupled to the fil-
tering unit 22, and coupled to ground via a transistor 38
and a pull-down resistor 40. That is to say that the output
side is coupled to a collector of the transistor 38. An emit-
ter of the transistor 38 is coupled to ground via the pull-
down resistor 40, and a signal from the control unit 16 is
input to a base of the transistor 38. A signal, which is
selected by a select signal, of signals received by multi-
plexers 30 through 36 from regions is transmitted to the
filtering unit 22, and input to the pull-down resistor 40 via
the transistor 38. According to this, a high potential is
supplied to the pull-down resistor 40, and the contact of
the first conductive film 2 with the second conductive film
4 is detected.
[0067] A description will now be given of a control of
the touch panel in accordance with the first embodiment.
A description of an comparative example is given before
the description of the first embodiment. FIG. 4 is a flow-
chart illustrating a control of the touch panel in accord-
ance with a comparative example. A region located in
mth row of nth column of divided regions of the first con-

ductive film 2 illustrated in FIG. 1B and FIG. 1C is referred
to as Fmn.
[0068] As illustrated in FIG. 4, the control unit 16 con-
trols the region selection unit 20 to select the region F11
for the object of the process by setting the row number
m to 1, and the column number n to 1 (step S1). After
the step S1, the control unit 16 checks whether the first
conductive film 2 contacts with the second conductive
film 4 in the region Fmn (step S2). This means that a
check is carried out in each region Fmn starting from the
region F11. Hereinafter, in flowcharts, checking whether
the first conductive film 2 contacts with the second con-
ductive film 4 is referred to as "touch-ON-check".
[0069] Here, a description will be given of a touch-ON-
check with reference to a flowchart. FIG. 5 is a flowchart
illustrating a touch-ON-check.
[0070] As illustrated in FIG. 5, the electrode control
unit 18 applies a voltage Vcc to the electrode 6 (step
S14). After the step S14, the region selection unit 20 con-
nects the region Fmn with the pull-down resistor R (step
S15). After the step S15, the control unit 16 determines
whether the potential of the pull-down resistor R is high
(step S16). When the determination is Yes in the step
S16, the control unit 16 determines that the first conduc-
tive film 2 contacts with the second conductive film 4 in
the region Fmn (step S17). When the determination is
No in the step S16, the control unit 16 determines that
the first conductive film 2 does not contact with the sec-
ond conductive film 4 in the region Fmn (step S18). Here-
inafter, the contact of the first conductive film 2 with the
second conductive film 4 is referred to as "touch-ON".
After the steps S17 and S18, the process is ended.
[0071] Back to FIG. 4, a description will be given of the
process after the step S2. After the step S2, the control
unit 16 determines whether the first conductive film 2
contacts with the second conductive film 4 in the region
Fmn (step S3). When the determination is No, the proc-
ess moves to a step S10 described later.
[0072] When the determination is Yes, the electrode
control unit 18 applies Vcc to the electrode 6, and Vss to
the electrode 8 (step S4). This is described as "the elec-
trode 6 = Vcc, the electrode 8 = Vss". This description
rule is applied to the electrode 10 and the electrode 12.
After the step S4, the control unit 16 detects an X-coor-
dinate of the point where the first conductive film 2 con-
tacts with the second conductive film 4 (step S5). After
the step S5, the control unit 16 discharges voltages ap-
plied to the electrode 6 and the electrode 8 (step S6).
After the step S6, the electrode control unit 18 applies
Vcc to the electrode 10, and Vss to the electrode 12 (step
S7). After the step S7, the control unit 16 detects a Y-
coordinate of the region F11 (step S8). After the step S8,
the control unit 16 discharges voltages applied to the
electrode 10 and the electrode 12 (step S9).
[0073] After the step S9, or when the determination is
No in the step S3, the control unit 16 determines whether
m is MAX (step S10). Here, "MAX" means a maximum
number of the row number m assigned to divided regions.
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In the example of FIG. 1C, when m is MAX, m is 4 (m =
4). When the determination is No, the control unit 16 con-
trols the region selection unit 20 to increment the row
number m by one (step S11). After the step S11, the
process goes back to the step S2, and the control unit
16 performs the process after the step S2 in the region
F21.
[0074] When the determination is Yes in the step S10,
which means m is 4, the control unit 16 determines wheth-
er n is MAX (step S12). Here, "MAX" means a maximum
number of the column number n assigned to divided re-
gions. That is to say that 4 is MAX for n. When the de-
termination is No, the control unit 16 controls the region
selection unit 20 to set the row number m to one, and
increment the column number n by 1 (step S13). After
the step S13, the process goes back to the step S2, and
the control unit 16 executes the process after the step
S2 in the region F12. When the determination is Yes in
the step S13, the process is ended.
[0075] In the comparative example illustrated in FIG.
4, a touch-ON-check (step S2), a detection of the X-co-
ordinate (step S5), and a detection of the Y-coordinate
(step S8) are executed in each region. As illustrated in
steps S6 and S9 in FIG. 4, voltages are discharged be-
tween the detection of the X-coordinate and the detection
of the Y-coordinate. It takes a certain amount of time to
discharge voltages. In addition, the number of times of
repeating the process from the step S2 increases in pro-
portion to the number of regions. As a result, the operat-
ing speed of the touch panel may become slow. As de-
scribed above, there is a problem in speeding up the
operating speed of the touch panel in a multi-point input
touch panel.
[0076] A description will now be given of a control of
the touch panel in accordance with the first embodiment.
FIG. 6 and FIG. 7 are flowcharts illustrating a control of
the touch panel in accordance with the first embodiment.
[0077] As illustrated in FIG. 6, the control unit 16 resets
a flag of each region (step S20). After the step S20, the
control unit 16 performs the process from the step S1 to
the step S3. That is to say that the control unit 16 deter-
mines whether the first conductive film 2 contacts with
the second conductive film 4 with respect to each region
Fmn starting from the region F11. When the determina-
tion is No in the step S3, the process goes to the step
S24 described later. When the determination is Yes, the
control unit 16 sets a flag to the region Fmn determined
to be in a "touch-ON" state (step S21).
[0078] After the step S21, the control unit 16 controls
the electrode control unit 18 to apply Vcc to the electrode
6 and Vss to the electrode 8 (step S22). After the step
S22, the control unit 16 detects an X-coordinate of the
point where the first conductive film 2 contacts with the
second conductive film 4 in the region Fmn (step S23).
After the step S23, the process goes to the step S24.
Steps S24 through S27 are same as steps S10 through
S13 in FIG. 4. That is to say that after detecting the X-
coordinate, the control unit 16 determines whether the

first conductive film 2 contacts with the second conduc-
tive film 4 in the region different from the region deter-
mined to be in a "touch-ON" state in the step S3.
[0079] When the determination is Yes in the step S26,
the control unit 16 controls the electrode control unit 18
to discharge voltages applied to the electrode 6 and the
electrode 8 (step S28). That is to say that the control unit
16 discharges voltages applied to the electrode 6 and
the electrode 8 after detecting the X-coordinate in each
region Fmn. After the step 28, the process goes to the
step S29 in FIG. 7 (see "A" in the drawings).
[0080] As illustrated in FIG. 7, after the step S28, the
control unit 16 controls the electrode control unit 18 to
apply Vcc to the electrode 10, and Vss to the electrode
12 (step S29). After the step S29, the control unit 16 sets
the row number m to 1, and the column number n to 1
(step S30). After the step S30, the control unit 16 checks
whether a flag is set to one of regions Fmn (step S31).
After the step S31, the control unit 16 determines whether
a flag is set (step S32).
[0081] When the determination is Yes, the control unit
16 detects the Y-coordinate of the point where the first
conductive film 2 contacts with the second conductive
film 4 in a region to which a flag is set (step S33). That
is to say that the control unit 16 memorizes a region where
the first conductive film 2 contacts with the second con-
ductive film 4, and detects the Y-coordinate in the mem-
orized region. After the step S33, or when the determi-
nation is No in the step S32, the process goes to the step
S34. Steps S34 through S37 are same as steps S10
through S13. When the determination is Yes in the step
S36, the control unit 16 controls the electrode control unit
18 to discharge voltages applied to the electrode 10 and
the electrode 12 (step S38). After the step S38, the proc-
ess is ended.
[0082] According to the first embodiment, as voltages
are discharged after detecting the X-coordinate in each
region Fmn, and then voltages are discharged after de-
tecting the Y-coordinate in each region Fmn, the number
of discharges is two regardless of the number of regions
(the step S28 in FIG. 6 and the step S38 in FIG. 7). That
is to say that it becomes possible to speed up the oper-
ating speed of the touch panel by reducing the number
of discharges. Moreover, the region where the first con-
ductive film 2 contacts with the second conductive film 4
is memorized, and the Y-coordinate is detected in the
memorized region (the step S21 in FIG. 6 and the step
S33 in FIG. 7). It becomes possible to further speed up
the operating speed of the touch panel because it is not
necessary to determine whether the first conductive film
2 contacts with the second conductive film 4 again.
[0083] A description will now be given of a variant of
the first embodiment. FIG. 8 and FIG. 9 are flowcharts
illustrating a control of the touch panel in accordance with
the variant of the first embodiment.
[0084] As illustrated in FIG. 8, steps S20, S1 through
3, and S21 are same as those illustrated in FIG. 6. When
the determination is No in the step S20, or after the step
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S21, the process goes to the step S24. Steps S24 through
S27 are same as those illustrated in FIG. 6. The process
illustrated in FIG. 8 is different from the process illustrated
in FIG. 6 in that the voltage application (step S22), the
detection of the X-coordinate (step S23), and the dis-
charge (step S28) are not carried out. When the deter-
mination is Yes in the step S26, the process goes to the
step S29 in FIG. 9 (see "B" in the drawings).
[0085] As illustrated in FIG. 9, the control unit 16 con-
trols the electrode control unit 18 to apply Vcc to the elec-
trode 6, and Vss to the electrode 8 (step S29). After the
step S29, the control unit 16 sets the row number m to 1
(m = 1), and the column number n to 1 (n = 1) (step S30).
After the step S30, same process as steps S31 and S32
illustrated in FIG. 7 is performed. When the determination
is Yes in the step S32, the control unit 16 detects the X-
coordinate of the point where the first conductive film 2
contacts with the second conductive film 4 (step S40).
[0086] After the step S40, or when the determination
is No in the step S32, the process goes to the step S24.
Steps S24 through S27 are same as those illustrated in
FIG. 6. When the determination is Yes in the step S26,
the control unit 16 controls the electrode control unit 18
to discharge voltages applied to the electrode 6 and the
electrode 8 (step S41). That is to say that the control unit
16 determines whether the first conductive film 2 contacts
with the second conductive film 4 in each region Fmn as
illustrated in FIG. 8, and subsequently detects the X-co-
ordinate in each region Fmn as illustrated in FIG. 9. After
the step S41, the process goes to the step S29 in FIG.
8 (see "A" in the drawings). After the step S38 in FIG. 7,
the process is ended.
[0087] According to the variant of the first embodiment,
voltages are discharged after the detection of the X-co-
ordinate in each region Fmn, and subsequently voltages
are discharged after detecting the Y-coordinate in each
region Fmn. Thus, the number of discharges is two re-
gardless of the number of regions. Therefore, it becomes
possible to speed up the operating speed of the touch
panel. Moreover, according to the variant of the first em-
bodiment, the X-coordinate is detected in each region
after a touch-ON-check in each of regions, and then the
Y-coordinate is detected. Thus, it is not necessary to re-
peat a touch-ON-check and a detection of an X-coordi-
nate described in steps S3 through S23 in FIG. 6. There-
fore, it becomes possible to further speed up the operat-
ing speed of the touch panel.
[0088] A description was given of the process where
the X-coordinate is detected before the Y-coordinate is
detected in the first embodiment, but the Y-coordinate
may be detected before the X-coordinate is detected.
That is to say that it becomes possible to reduce the
number of discharges and speed up the operating speed
of the touch panel by discharging voltages after the de-
tection of one of the X-coordinate and the Y-coordinate,
and subsequently detecting the other one of the X-coor-
dinate and the Y-coordinate.
[0089] As illustrated in FIG. 1B and FIG. 1C, a descrip-

tion was given by using a case where the first conductive
film 2 is divided into sixteen regions, but the first conduc-
tive film 2 may be divided into regions more or less than
sixteen. In addition, the number of rows may be different
from the number of columns. In FIG. 3, regions in a same
row are coupled to one multiplexer and one pull-down
resistor, but the method for coupling is not limited to this.
For example, regions in a same column may be coupled
to one multiplexer and one pull-down resistor.

[Second Embodiment]

[0090] A description will now be given of a second em-
bodiment. FIG. 10A is a plane view illustrating a touch
panel 200 in accordance with the second embodiment.
FIG. 10B is a plane view illustrating a touch panel 210 in
accordance with the variant of the second embodiment.
In FIG. 10B, a direction of a vector described later is also
illustrated. A description will be given of the embodiment
in FIG. 10A.
[0091] In a multi-point input touch panel, there is a case
that a single-point input mode is used. The touch panel
200 is in a single-point input mode. In the touch panel,
there is a case that the drawing is performed on the touch
panel by sliding a finger touching the touch panel. In such
drawing mode, it is desired to speed up the operating
speed of the touch panel for smooth drawing. A descrip-
tion on this point will be given with reference to FIGs. 10A
and 10B.
[0092] As illustrated in FIG. 10A, the first conductive
film 2 of the touch panel 200 is divided into regions F11
through F44. For example, in the drawing mode, when
the region F22 is touched, a finger moves from the region
F22 and also touches a region neighboring regions the
region F22. At this time, if the coordinate detection is
performed from the region F11 sequentially, the process-
ing speed of the touch panel to the movement of the
finger becomes slow, and the smooth drawing may be
difficult.
[0093] In the touch panel 200 in accordance with the
second embodiment, when the first conductive film 2 con-
tacts with the second conductive film 4 in the region F22
illustrated with hatching, the contact of the first conduc-
tive film 2 with the second conductive film 4 is determined
in the region F22 and regions F11 through F13, F21, F23
and F31 neighboring the region F22 prior to other regions.
[0094] A description will now be given of a behavior of
the touch panel 200 in accordance with the second em-
bodiment in more detail with reference to flowcharts. FIG.
11 through FIG. 13 are flowcharts illustrating a control of
the touch panel in accordance with the second embodi-
ment.
[0095] Steps S1 through S3 and steps S24 through
S27 illustrated in FIG. 11 are same as those described
before. When the determination is No in the step S3, the
process goes to the step S24, and when the determina-
tion is Yes in the step S26, the process is ended. When
the determination is Yes in the step S3, which means a
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case that the first conductive film 2 contacts with the sec-
ond conductive film 4 in the region Fmn, the control unit
16 outputs the X-coordinate and the Y-coordinate of the
point where the first conductive film 2 contacts with the
second conductive film 4 in the region Fmn (step S50).
The output of the X-coordinate and the Y-coordinate is
carried out according to the process from the step S4 to
the step S9 illustrated in FIG. 4 for example.
[0096] After the step S50, the process goes to the step
S51 in FIG. 12 (see "C" in the drawings). The control unit
16 checks whether the first conductive film 2 contacts
with the second conductive film 4 in the region Fmn which
is determined to be in a "touch-ON" state in the step S3
(step S51). After the step S51, the control unit 16 deter-
mines whether the first conductive film 2 contacts with
the second conductive film 4 (step S52). When the de-
termination is Yes in the step S52, the control unit 16
outputs the X-coordinate and the Y-coordinate of the
point where the first conductive film 2 contacts with the
second conductive film 4 (step S53). That is to say that
when the control unit 16 outputs coordinates of the point
where the first conductive film 2 contacts with the second
conductive film 4 in the step S50, the control unit 16 car-
ries out a touch-ON-check and a coordinate detection in
the region Fmn where coordinates are outputted in the
step S50 in subsequent steps to the step S50 where co-
ordinates are outputted. After the step S53, the process
goes to the step S76 in FIG. 14 (see "C1" in FIG. 12 and
FIG. 14). The process after going to C1 will be described
in a variant of the second embodiment described later.
[0097] When the determination is No in the step S52,
the control unit 16 determines whether m is larger than
1 (step S54). When the determination is No, the control
unit 16 sets p to m (p = m) (step S55). When a region in
the first row is determined to be in a "touch-ON" state in
the step S3 in FIG. 11, the determination in the step S54
becomes No. When the determination is Yes, the control
unit 16 sets p to m - 1 (p = m - 1) (step S56).
[0098] After the step S55 or the step S56, the control
unit 16 determines whether n is larger than 1 (step S57).
When the determination is No, the control unit 16 sets q
to n (q = n) (step S58). When the region in the first column
is determined to be in a "touch-ON" state in the step S3
in FIG. 11, the determination in the step S57 becomes
No. When the determination is Yes, the control unit 16
sets q to n - 1 (q = n - 1) (step S59).
[0099] After the step S58 or S59, the control unit 16
determines whether m is smaller than MAX (step S60).
Here, MAX is "4" which is a maximum number of the row
number. When the determination is No, the control unit
16 sets r to m (r = m) (step S61). When the region in the
fourth row is determined to be in a "touch-ON" state in
the step S3 in FIG 11, the determination in the step S60
becomes No. When the determination is Yes, the control
unit 16 sets r to m + 1 (r = m + 1) (step S62).
[0100] After the step S61 or S62, the control unit 16
determines whether n is smaller than MAX (step S63).
Here, MAX is "4" which is a maximum number of the

column number. When the determination is No in the step
S63, the control unit 16 sets s to n (s = n) (step S64).
When the region in the fourth column is determined to
be in a "touch-ON" state in the step S3 in FIG. 11, the
determination in the step S63 becomes No. When the
determination is Yes in the step S63, the control unit 16
sets s to n + 1 (s = n + 1) (step S65). After the step S65,
the process goes to the step S66 in FIG. 13 (see "D" in
the drawings).
[0101] The control unit 16 sets pp to p (pp = p) (step
S66). That is to say that the control unit 16 memorizes
the value of p set in the step S55 or S56. After the step
S66, the control unit 16 determines whether p is equal
to m (p = m) and q is equal to n (q = n) (step S67). When
the determination is No, the control unit 16 checks wheth-
er the first conductive film 2 contacts with the second
conductive film 4 in the region Fpq, which means that the
control unit 16 carries out a touch-ON-check (step S68).
After the step S68, the control unit 16 determines whether
the first conductive film 2 contacts with the second con-
ductive film 4 in the region Fpq (step S69). That is to say
that the control unit 16 determines whether the first con-
ductive film 2 contacts with the second conductive film 4
in the region Fpq neighboring the region Fmn.
[0102] When the determination is Yes in the step S69,
the control unit 16 outputs the X-coordinate and the Y-
coordinate of the point where the first conductive film 2
contacts with the second conductive film 4 in the region
Fpq (step S70). That is to say that the control unit 16
outputs coordinates in the region Fpq neighboring the
region Fmn. After the step S70, the control unit 16 sets
m to p (m = p), and n to q (n = q). After the step S71, the
process goes back to the step S51 in FIG. 13 (see "C"
in the drawings). In other words, when the control unit 16
outputs coordinates in the region Fpq neighboring the
region Fmn, it does not output coordinates in regions
other than the region Fpq.
[0103] When the determination is Yes in the step S67,
or when the determination is No in the step S69, the con-
trol unit 16 determines whether p is equal to r (p = r) (step
S72). When the determination is No, the control unit 16
sets p to p + 1 (p = p + 1) (step S73). That is to say that
the row of the region Fpq becomes a one subsequent
row. After the step S73, the process goes back to the
step S67. This means that the control unit 16 performs
a process from the step S67 in a region of which the row
is one-subsequent to that of the region Fpq which is de-
termined whether being in a "touch-ON" state in the step
S69.
[0104] When the determination is Yes in the step S72,
the control unit 16 determines whether q is equal to s (q
= s) (step S74). When the determination is No, the control
unit 16 sets p to pp (p = pp) and q to q + 1 (q = q + 1)
(step S75). Here, pp is the row number p of the region
Fpq which is determined whether being in a "touch-ON"
state in the step S69 (see steps S66 and S69).
[0105] After the step S75, the process goes back to
the step S67. In other words, the control unit 16 performs
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the process from the step S67 in the region Fpq of which
the row and the column are same as and one-subsequent
to the row and the column of the region which is deter-
mined whether being in a "touch-ON" state in the step
S69 respectively. Above process is repeated, and when
the determination is Yes in the step S74, the process is
ended. This means that the process is ended after a
touch-ON-check is carried out in regions neighboring the
region Fmn in which coordinates are output in the step
S50 in FIG. 11.
[0106] A description will be given of the above process
more specifically with reference to FIG. 10A. For exam-
ple, when coordinates are output in the region F22 (the
step S50 in FIG. 11), the control unit 16 determines
whether the first conductive film 2 contacts with the sec-
ond conductive film 4 in the region F11 (steps S68 and
S69 in FIG. 13). When the determination is Yes in the
step S69, coordinates are output in the region F11, and
the process goes back to a process in FIG. 12. When the
determination is No, the control unit 16 performs the proc-
ess from the step S68 in the region F21 (steps S72 and
S73). Steps S67 through S73 are repeated, and when
the process in the region F33 is carried out, the process
is ended. This means that the control unit 16 detects co-
ordinates in the region F22 and regions neighboring the
region F22, but does not detect coordinates in other re-
gions.
[0107] According to the second embodiment, when co-
ordinates are output in the region Fmn (the step S50 in
FIG. 11), in the following steps (from the step S51 in FIG.
12) the control unit 16 detects coordinates of the point
where the first conductive film 2 contacts with the second
conductive film 4 in the region Fmn where coordinates
are output and the region Fpq neighboring the region
Fmn (steps S68 through S70 in FIG. 13). Moreover, when
the control unit 16 outputs coordinates in the region Fmn
(the step S50 in FIG. 11), it does not carry out a touch-
ON-check in regions other than the region Fmn and the
region Fpq neighboring the region Fmn (steps S72 and
S74 in FIG. 13). This means that the control unit 16 does
not detect coordinates in regions other than the region
Fmn and the region Fpq neighboring Fmn. Moreover,
when coordinates are output in the region Fpq, which
means a case that the determination is Yes in the step
S69, the control unit 16 does not detect coordinates in
regions other than the region where a touch-ON-check
is already carried out, in the region Fmn and regions
neighboring Fmn. This means that the touch panel 200
is a single point input touch panel.
[0108] As described above, it becomes possible to
speed up the operating speed of the touch panel com-
pared to a case that a coordinate detection is carried out
in all divided regions sequentially because coordinates
are detected in the region where the coordinate is de-
tected previously and its neighboring regions prior to oth-
er regions. Moreover, the coordinate detection is not car-
ried out in regions other than region where a touch-ON-
check is already carried out when coordinates are de-

tected. As a result, it becomes possible to speed up the
operating speed of the touch panel, and the smooth draw-
ing to the input becomes possible in a drawing mode. In
addition, the touch panel 200 in accordance with the sec-
ond embodiment can handle a fine drawing.
[0109] A description will be given of a variant of the
second embodiment. As illustrated in FIG. 10B, think a
case where the first conductive film 2 contacts with the
second conductive film 4 in the region F22 illustrated with
hatching in the drawing, then a finger pressing the touch
panel slides, and the first conductive film 2 contacts with
the second conductive film 4 also in the region neighbor-
ing the region F22. In a touch panel 210 in accordance
with the variant of the second embodiment, when a finger
presses the touch panel with sliding from the region F22
to the region F13, it is determined whether the first con-
ductive film 2 contacts with the second conductive film 4
in the region F22 and regions F12, F13, and F23 that are
along the direction from the region F22 to the region F13.
Regions F12, F13 and F23 are illustrated with diagonal
lines.
[0110] A description will now be given of the control of
the touch panel in accordance with the variant of the sec-
ond embodiment in more detail with reference to flow-
charts. FIG. 14 through FIG. 22 are flowcharts illustrating
the control of the touch panel in accordance with the var-
iant of the second embodiment. The control illustrated in
FIG. 11 is performed also in the variant of the second
embodiment.
[0111] As illustrated in FIG. 14 and FIG. 12, after the
step S53 in FIG. 12, the process goes to the step S76 in
FIG. 14 (see "C1" in the drawings). The control unit 16
detects a vector heading from the region Fmn to the re-
gion which neighbors Fmn and where coordinates are
output (step S76). In other words, the control unit 16 de-
termines a direction based on the output of coordinates
in the region Fmn and the neighboring region.
[0112] After the step S76, the control unit 16 deter-
mines whether the direction of the vector determined in
the step S76 is between 0° and 90° (step S77). When
the determination is Yes, the process goes to the step
S80 in FIG. 15 (see "E" in the drawings).
[0113] When the determination is No, the control unit
16 determines whether the direction of the vector deter-
mined in the step S76 is between 90° and 180° (step
S78). When the determination is Yes, the process goes
to the step S80 in FIG. 17 (see "F" in the drawings).
[0114] When the determination is No, the control unit
16 determines whether the direction of the vector deter-
mined in the step S76 is between 180° and 270° (step
S79). When the determination is Yes, the process goes
to the step S80 in FIG. 19 (see "G" in the drawings).
[0115] When the determination is No, the control unit
16 determines that the direction of the vector determined
in the step S76 is between 270° and 360°, and goes to
the step S80 in FIG. 21(see "H" in the drawings).
[0116] A description will be given of a case that the
direction of the vector is between 0° and 90°. FIG. 15
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and FIG. 16 are flowcharts illustrating a control in a case
where the direction of the vector is between 0° and 90°.
[0117] As illustrated in FIG. 15, the control unit 16 car-
ries out a touch-ON-check in the region Fmn where co-
ordinates are output in the step S50 in FIG. 11 (step S80).
After the step S81, the control unit 16 determines whether
the region Fmn is in a "touch-ON" state. When the de-
termination is Yes, the control unit 16 outputs the X-co-
ordinate and the Y-coordinate (step S82). After the step
S82, the process goes back to the step S66 in FIG. 13
(see "D" in the drawing).
[0118] When the determination is No in the step S81,
the control unit 16 is m is larger than 1 (step S83). When
the determination is No, which means that the region
Fmn is located in the first row, the control unit 16 deter-
mines whether n is smaller than MAX (step S84). When
the determination is Yes, the process goes to the step
S94 in FIG. 16 described later (see "J" in the drawings).
When the determination is No, which means that the re-
gion Fmn is located in the fourth column, the process is
ended (see "K" in the drawing and FIG. 16).
[0119] When the determination is Yes in the step S83,
the control unit 16 carries out a touch-ON-check in the
region Fm-ln (step S85). That is to say that the control
unit 16 carries out a touch-ON-check in the region of
which the row is one-previous to that of the region Fmn.
After the step S85, the control unit 16 determines whether
the region Fm-ln is in a "touch-ON" state (step S86).
[0120] When the determination is Yes, the control unit
16 outputs the X-coordinate and the Y-coordinate (step
S87). After the step S87, the control unit 16 sets m to m
- 1 (m = m - 1) (step S88). After the step S88, the process
goes back to the step S66 in FIG. 13 (see "D" in the
drawing). When the determination is No in the step S86,
the process goes to the step S89 in FIG. 16 (see "I" in
the drawing).
[0121] As illustrated in FIG. 16, when the determination
is No in the step 586, the control unit 16 determines
whether n is smaller than MAX (step S89). When the
determination is No, the process is ended. When the de-
termination is Yes, the control unit 16 carries out a touch-
ON-check in the region Fm-ln+1 (step S90). This means
that the control unit 16 carries out a touch-ON-check in
the region of which the row and the column are one-
previous to and one-subsequent to the row and the col-
umn of region Fnm respectively. The control unit 16 de-
termines whether the region Fm-1n+1 is in a "touch-ON"
state (step S91).
[0122] When the determination is Yes, the control unit
16 outputs the X-coordinate and the Y-coordinate (step
S92). After the step S92, the control unit 16 sets m to m
- 1 (m = m - 1) and n to n + 1 (n = n + 1) (step S93). After
the step S93, the process goes back to the step S76 in
FIG. 14 (see "C1" in the drawings).
[0123] When the determination is No in the step S91,
the control unit 16 carries out a touch-ON-check in the
region Fmn+1 (step S94). When the determination is Yes
in the step S84 in FIG. 15, the control unit 16 carries out

the process of the step S94. That is to say that the control
unit 16 carries out a touch-ON-check in the region of
which the column is one-subsequent to that of region
Fmn. After the step S94, the control unit 16 determines
whether the region Fmn+1 is in a "touch-ON" state (step
S95).
[0124] When the determination is Yes, the control unit
16 outputs the X-coordinate and the Y-coordinate (step
S96). After the step S96, the control unit 16 sets n to n
+ 1 (n = n + 1) (step S97). After the step S97, the process
goes back to the step S76 in FIG 14 (see "C1" in the
drawings). When the determination is No in the step S95,
the process is ended.
[0125] A description will now be given of a case that
the direction of the vector is between 90° and 180°. FIG.
17 and FIG. 18 are flowcharts illustrating the control in a
case where the direction of the vector is between 90° and
180°. A description will be omitted of the process same
as the process illustrated in FIG. 15 and FIG. 16.
[0126] When the determination is No in the step S83
in FIG. 17, the control unit 16 determines whether n is
smaller than 1 (step S98). When the determination is
Yes, the process goes to the step S105 in FIG. 18 de-
scribed later (see "L" in the drawing). When the determi-
nation is No, the process is ended (see "M" in the drawing
and FIG. 18).
[0127] When the determination is Yes in the step S83,
the control unit 16 carries out a touch-ON-check in the
region Fm-ln (step S99), and determines whether the re-
gion Fm-1n is in a "touch-ON" state (step S100). That is
to say that the control unit 16 carries out a touch-ON-
check in the region of which the row is one-previous to
that of the region Fmn. When the determination is Yes,
steps S87 and S88 are executed, and the process goes
back to the step S76 in FIG. 14. When the determination
is No, the process goes to the step S101 in FIG. 18 (see
"N" in the drawing).
[0128] As illustrated in FIG. 18, after the step S100,
the control unit 16 determines whether n is larger than 1
(step S101). When the determination is No, the process
is ended. When the determination is Yes, the control unit
16 carries out a touch-ON-check in the region Fm-ln-1
(step S102), and determines whether the region Fm-1n-
1 is in a "touch-ON" state (step S103). That is to say that
the control unit 16 carries out a touch-ON-check in the
region of which the row and the column are one previous
to those of the region Fmn.
[0129] When the determination is Yes in the step S103,
the control unit 16 outputs coordinates (step S92), and
sets m to m - 1 (m = m - 1) and n to n - 1 (n = n - 1) (step
S104). Then, the process goes back to the step S76 in
FIG. 14 (see "C1" in the drawing).
[0130] When the determination is No in the step S103,
the control unit 16 carries out a touch-ON-check in the
region Fmn-1 (step S105), and determines whether the
region Fmn-1 is in a "touch-ON" state (step S106). That
is to say that the control unit 16 carries out a touch-ON-
check in the region of which the column is one-previous

21 22 



EP 2 336 865 A2

13

5

10

15

20

25

30

35

40

45

50

55

to that of the region Fmn. More specifically, when coor-
dinates are output in the region F22 in the step S50 in
FIG. 11 for example, a touch-ON-check is carried out in
the region F21 in the step S105. When the determination
is Yes in the step S106, the control unit 16 outputs coor-
dinates (step S96), and sets n to n - 1 (step S107). When
the determination is No in the step S106, the process is
ended.
[0131] A description will now be given of a case that
the direction of the vector is between 180° and 270°. FIG.
19 and FIG. 20 are flowcharts illustrating a control in a
case where the direction of the vector is between 180°
and 270°. A description will be omitted of the process
same as the process described above.
[0132] As illustrated in FIG. 19 and FIG. 20, when the
direction of the vector is between 180° and 270°, the
control unit 16 carries out a touch-ON-check in the region
Fm+ln of which the row is one-subsequent to that of the
region Fmn (step S109 in FIG 19), the region Fm+1n-1
of which the row and the column are one-subsequent to
and one-previous to those of the region Fmn respectively
(step S112 in FIG. 20), and the region Fmn-1 of which
the column is one-previous to that of the region Fmn (step
S105 in FIG. 20).
[0133] A description will now be given of a case that
the direction of the vector is between 270° and 360°. FIG.
21 and FIG. 22 are flowcharts illustrating a control in a
case where the direction of the vector is between 270°
and 360°. A description will be omitted of the process
same as the process described above.
[0134] As illustrated in FIG. 21 and FIG. 22, when the
direction of the vector is between 270° and 360°, the
control unit 16 carries out a touch-ON-check in the region
Fm+1n of which the row is one-subsequent to that of the
region Fmn (step S109 in FIG. 21), the region Fm+1n+1
of which the row and the column is one-subsequent to
those of the region Fmn (step S112 in FIG. 22), and the
region Fmn+1 of which the column is one-subsequent to
that of the region Fmn (step S105 in FIG. 22).
[0135] Above process will be described more specifi-
cally with reference to FIG. 10B. When coordinates are
output in the region F22 (the step S50 in FIG 11) and
coordinates are output in the region F33 (step S70 in
FIG. 13) for example, the control unit 16 calculates a
direction based on the operation of outputting coordi-
nates (step S76 in FIG. 14). Here, the direction is between
270° and 360° (No in the step S79). The control unit 16
determines whether the first conductive film 2 contacts
with the second conductive film 4 in the region F22 (steps
S80 and S81 in FIG. 21). When the determination is Yes,
coordinates are output in the region F22, and the process
goes back to the step S76 in FIG. 14. When the deter-
mination is No, a touch-ON-check is carried out in regions
F32, F33 and F23 (step S109 in FIG. 22, steps S112 and
S95 in FIG. 22). When the determination is No in the step
S95, the process is ended. That is to say that the control
unit 16 detects coordinates in the region F22 and regions
along the direction of between 270° and 360° from the

region F22, and does not detect coordinates in other re-
gions.
[0136] According to the variant of the second embod-
iment, when coordinates are output in the region Fmn
(step S50 in FIG. 11), in the following steps (from the
step S51 in FIG. 12), the control unit 16 detects coordi-
nates in regions along the direction determined based
on the operation in FIG. 14. Thus, it becomes possible
to speed up the operating speed of the touch panel. Es-
pecially, when the touch panel is pressed with a finger
sliding, the smooth drawing to the input becomes possi-
ble in a drawing input mode for example.
[0137] In the example illustrated in FIG. 10B, the di-
rection of the vector includes four directions along the
direction of sides of the touch panel 210, but is not limited
to this example. That is to say that the direction may
include more than or less than four directions, and it is
not necessary that the direction is along sides of the touch
panel. In the second embodiment and the variant of the
second embodiment, coordinates are detected in regions
neighboring the region Fmn, but regions where coordi-
nates are detected are not limited to those. For example,
the coordinates may be detected in regions within two
rows or/and two columns from the region Fmn, or regions
within three rows or/and three columns from the region
Fmn. That is to say that it becomes possible to speed up
the operating speed of the touch panel by detecting co-
ordinates in regions neighboring the region Fmn.

[Third Embodiment]

[0138] Now a description will be given of a third em-
bodiment. A description will be given of a touch panel
provided with an extraction wiring. FIG 23A is a plane
view illustrating a touch panel 300 provided with an ex-
traction wiring, and FIG. 23B is an enlarged view illus-
trating the area including the extraction wiring (see the
dotted line region in FIG. 23A).
[0139] As illustrated in FIG. 23A and FIG. 23B, the first
conductive film 2 is divided into multiple regions, and
each region is provided with a wiring 41 for connecting
to a pull-down resistor. Wirings 41 are located along the
upper side and lower side of the touch panel. Conse-
quently, each of regions F21 through F24 and regions
F31 through F34 has an extraction wiring which is ex-
tracted to the column-wise direction. That is to say that
the region F31 (a first region) includes a main region F31a
and an extraction wiring F31b for example as illustrated
in FIG. 23B. The extraction wiring F31b is formed neigh-
boring the region F41. In other words, the extraction wir-
ing F31b is formed between regions F41 and F42. On
the contrary, the region F41 (a second region) is not pro-
vided with an extraction wiring because it contacts with
the lower side of the touch panel. Respective extraction
wirings of regions F21 through F24 are extracted to the
upper side, and regions F11 through F14 are not provided
with an extraction wiring.
[0140] As the width of the extraction wiring F31b is
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smaller than the width of the main region F31a, the re-
sistance of the extraction wiring F31b becomes higher
than the resistance of the main region F31a. Therefore,
the resistance of the region F31 becomes higher than
the resistance of the region F41. As a result, a difference
occurs between potentials supplied to pull-down resis-
tors in the region F31 and the region F41. There is a case
that the potential of the signal transmitted from the region
F31 is made to be same as the potential of the signal
transmitted from the region F41 by changing the value
of the pull-down resistor to correct the difference of po-
tentials, for example. As a correction method, there is a
case that an offset voltage is applied to the signal trans-
mitted from the region F31. Moreover, to filter out the
noise which is generated in the signal transmitted from
the region F31, the shielding frequency of the filter is
made different between a case where the filter is coupled
to the region F31 and a case where the filter is coupled
to region F41. More specifically, pass band of the filter
is set to a low-frequency side in a case where the filter
is coupled to the region F31 compared to a case where
the filter is coupled to the region F41.
[0141] However, if the number of times of changing
the resistance of the pull-down resistor or the shielding
frequency of the filter increases, there is a possibility that
the operating speed of the touch panel becomes slow.
Especially, it takes a certain amount of time till the filter
behaves stably after changing the shielding frequency
Therefore, if coordinates are detected in multiple regions
sequentially, there is possibility that the operating speed
of the touch panel becomes slow.
[0142] A description will now be given of a touch panel
in accordance with a third embodiment the touch panel.
In the touch panel in accordance with the third embodi-
ment, multiple regions are grouped by row, and coordi-
nates are detected group by group. That is to say that
main regions of regions F21 through F24 form a group
(first group) and main regions of regions F31 through F34
form a group (first group). Regions F11 through F 14 and
extraction wirings of regions F21 through F24 form a
group (second group), and regions F41 through F44 and
extraction wirings of regions F31 through F34 form a
group (second group).
[0143] A description will now be given of a region se-
lection unit and a filtering unit of the touch panel in ac-
cordance with the third embodiment. FIG. 24 is a block
diagram illustrating a region selection unit and a filtering
unit of the touch panel in accordance with the third em-
bodiment (see FIG. 2).
[0144] As illustrated in FIG. 24, the region selection
unit 20 is provided with multiplexers 30, 32, 34 and 36.
The filtering unit 22 is provided with filters 42, 44, 46 and
48. Filters 42 through 48 are low-pass filters.
[0145] Regions F11 through F44 are grouped by row.
Groups are coupled to respective multiplexers 30 through
36. Multiplexers 30, 32, 34, and 36 are coupled to filters
42, 44, 46 and 48 respectively. The multiplexer receives
signals transmitted from regions, and a select signal

transmitted from the control unit 16 (see FIG. 2). The
multiplexer 30 can select a signal, which is transmitted
from the region where coordinates are detected, from
signals transmitted from regions F11 through F 14 by
using a select signal. The same goes for multiplexers 32
through 36. That is to say that the region selection unit
20 can select a region from the group in a same row.
[0146] The pass band of filters 44 and 46 coupled to
first groups is on the low-frequency side compared to that
of filters 42 and 48 coupled to second groups. This means
that first groups and second groups are coupled to filters
of which shielding frequencies are different from each
other.
[0147] A description will now be given of a control of
the touch panel in accordance with the third embodiment.
FIG. 25 is a flowchart illustrating a control of the touch
panel in accordance with the third embodiment.
[0148] As illustrated in FIG. 25, the control unit 16 car-
ries out a touch-ON-check in the first row (step S120).
After the step S120, the control unit 16 detects the X-
coordinate and the Y-coordinate in each region which is
located in the first row (step S121). This means that the
control unit 16 carries out the process from the step S4
to the step S9 illustrated in FIG. 4.
[0149] After the step S121, the control unit 16 carries
out a touch-ON-check in the second row (step S122).
After the step S122, the control unit 16 detects the X-
coordinate and the Y-coordinate in each region which is
located in the second row (step S123). After the step
S123, the control unit 16 performs same process in third
and fourth rows (steps S124 through S127), and the proc-
ess is ended.
[0150] According to the third embodiment, multiple re-
gions are grouped into a group that includes extraction
wirings and a group that does not include extraction wir-
ings, and groups are coupled to filters of which shielding
frequencies are different from each other. The control
unit 16 detects coordinates in each group. Therefore, as
it is not necessary to correct the potential difference in
each region, and change the shielding frequency of the
filter, it becomes possible to speed up the operating
speed of the touch panel.
[0151] As illustrated in FIG. 24, in the third embodi-
ment, groups are coupled to different filters, but the com-
position is not limited to this embodiment. For example,
as illustrated in FIG. 23A, resistances of regions F21
through F24 and regions F31 through F34 become high
because they are provided with extraction wirings. Thus,
regions F21 through F34 may be couple to a same filter.
In addition, regions F11 through F14 and regions F41
through F44 to which an extraction wiring is not provided
may be coupled to the same filter. Consequently, as the
number of filters can be reduced, the downsizing and
cost reduction of the touch panel becomes possible. As
illustrated in FIG. 23A, in the third embodiment, the ex-
traction wiring is extracted to the column-wise direction,
but may be extracted to the row-wise direction. In this
case, regions are grouped by column. Moreover, the ex-
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traction wiring may be extracted to the direction other
than row-wise and column-wise directions.

[Fourth Embodiment]

[0152] A description will now be given of a fourth em-
bodiment. In the fourth embodiment, the first conductive
film 2 is divided into multiple regions, and regions F21
through F24 and regions F31 through F34 include re-
spective extraction wirings which are extracted to the col-
umn-wise direction for example as illustrated in FIG. 23A.
Regions F11 through F44 are grouped by row. That is to
say that main regions of regions F21 through F24 form
a group (first group) and main regions of regions F31
through F34 form a group (first group). Regions F11
through F14 and extraction wirings of regions F21
through F24 form a group (second group) and regions
F41 through F44 and extraction wirings of regions F31
through F34 form a group (second group).
[0153] A description will be given of a region selection
unit in accordance with the fourth embodiment. FIGs. 26A
through 26C are diagrams illustrating the region selection
unit in accordance with the fourth embodiment. In each
drawing, a part of the region selection unit 20 relating to
regions F11 through F14 is illustrated.
[0154] As illustrated in FIG. 26A, the multiplexer 30 of
the region selection unit 20 is coupled to regions F11
through F14. This means that regions are grouped by
row, and coupled to one multiplexer. Moreover, the mul-
tiplexer 30 receives signals transmitted from region F11
through F14 in response to the contact of the first con-
ductive film 2 with the second conductive film 4 and a
select signal transmitted from the control unit 16. In ad-
dition, signals transmitted from region F11 through F14
are input to diodes 50. Output sides of diodes 50 are
connected to one wiring by nodes 51. In other words,
nodes 51 function as a combining unit that combines sig-
nals transmitted from regions F11 through F14 in re-
sponse to the contact of the first conductive film 2 with
the second conductive film 4 into a single signal (here-
inafter, referred to as a "combined signal"). Diodes 50
prevent signals of output sides from counterflowing to
input sides. For example, diodes 50 prevent a signal
transmitted from the region F11 from counterflowing and
passing into wirings coupled to regions F12 through F14.
Signals transmitted from regions F11 through F14 are
input to the filtering unit 22 via diodes 50 and to the control
unit 16 (see FIG. 2).
[0155] The control unit 16 can detect the contact of the
first conductive film 2 with the second conductive film 4
in at least one of regions F11 through F14 by receiving
a combined signal. In other words, the control unit 16
determines that the first conductive film 2 contacts with
the second conductive film 4 in the group composed of
regions F11 through F 14 in response to the reception of
the combined signal.
[0156] Regions F21 through F24, regions F31 through
F34, and regions F41 through F44 form respective

groups, and are coupled to multiplexers and filters cor-
responding to groups.
[0157] A description will be given of a control of the
touch panel in accordance with the fourth embodiment.
FIG. 27 is a flowchart illustrating the control of the touch
panel in accordance with the fourth embodiment.
[0158] As illustrated in FIG. 27, the control unit 16 sets
m to 1 (m = 1) (step S130). After the step S130, the control
unit 16 carries out a touch-ON-check in the mth column
(step S131). After the step S131, the control unit 16 de-
termines whether the mth column is in a "touch-ON" state
(step S132). That is to say that the control unit 16 deter-
mines whether the first conductive film 2 contacts with
the second conductive film 4 in each group. When the
determination is No, the process goes to the step S139
described later.
[0159] When the determination is Yes, the control unit
16 sets n to 1 (n = 1) (step S133). After the step S133,
the control unit 16 carries out a touch-ON-check in the
region Fmn (step S134), and determines whether the re-
gion Fmn is in a "touch-ON" state (step S135).
[0160] When the determination is Yes, the control unit
16 detects coordinates in the region Fmn (step S136).
After the step S136, or when the determination is No in
the step S135, the control unit 16 determines whether n
is equal to MAX (n = MAX) (step S137). When the deter-
mination is Yes, the control unit 16 sets n to n + 1 (n = n
+ 1) (step S138), and the process goes back to the step
S134. This means that the process from the step S134
to the step S136 is carried out in the region, of which the
row is one-subsequent to that of the region in which the
process from the step S134 to the step S136 is executed
previously, of regions locating in the mth column which
is determined whether being in a "touch-ON" state in the
step S132.
[0161] When the determination is No in the step S137,
the control unit 16 determines whether m is equal to MAX
(m = MAX) (step S139). When the determination is Yes,
the control unit 16 sets m to m + 1 (m = m + 1) (step
S140), and the process goes back to the step S131. This
means that the process from the step S131 to the step
S139 is carried out in a column which is one-subsequent
to the column which is determined whether being in a
"touch-ON" state in the step S132. When the determina-
tion is Yes in the step S139, the process is ended.
[0162] According to the fourth embodiment, the control
unit 16 determines whether the first conductive film 2
contacts with the second conductive film 4 in each group
(a case where the determination is Yes in the steps S131
and S132 in FIG. 27), and detects coordinates in the
group where the first conductive film 2 contacts with the
second conductive film 4 (step S134). Moreover, the con-
trol unit 16 does not detect coordinates in the group where
the first conductive film 2 does not contact with the sec-
ond conductive film 4 (a case where the determination
is No in the step S132). Thus, the number of times of
carrying out a touch-ON-check and the coordinate de-
tection is small compared to a case that a touch-ON-
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check and a coordinate detection are carried out in each
region sequentially. Therefore, it becomes possible to
speed up the operating speed of the touch panel.
[0163] Especially, when extraction wirings are formed
as illustrated in FIGs. 23A and 23B, regions can be di-
vided into a group that includes extraction wirings and a
group that does not include extraction wirings, and
groups can be coupled to filters of which shielding fre-
quencies are different from each other. Accordingly, as
it is unnecessary to correct the potential difference with
respect to each region, and change the shielding fre-
quency of the filter, it becomes possible to further speed
up the operating speed of the touch panel.
[0164] Nodes 51 combine signals transmitted from re-
gions forming a group into one signal, and the control
unit 16 determines that the first conductive film 2 contacts
with the second conductive film 4 in the group based on
the reception of the combined signal. Therefore, it is pos-
sible to determine the group where the first conductive
film 2 contacts with the second conductive film 4 auto-
matically, and detect coordinates with a simple configu-
ration.
[0165] In the fourth embodiment, a description was giv-
en of a case where multiple regions are grouped by row,
but a grouping rule is not limited to this embodiment. For
example, regions may be grouped by column. That is to
say that each group may be formed by some regions of
multiple regions. Moreover, in the fourth embodiment,
multiple regions are divided into a group that includes
extraction wirings and a group that does not include ex-
traction wirings, but the grouping rule is not limited to this
embodiment.
[0166] A description will now be given of a variant of
the fourth embodiment. FIGs. 26B and 26C are diagrams
illustrating a region selection unit in accordance with the
variant of the fourth embodiment.
[0167] As illustrated in FIG. 26B, semiconductor
switches 52 may be used instead of diodes 50. In this
case, a control signal is input to the semiconductor switch
52 from the control unit 16.
[0168] As illustrated in FIG. 26C, magnetic switches
54 may be used instead of diodes 50. In this case, a
control signal is input to the magnetic switch 54 from the
control unit 16.

[Fifth Embodiment]

[0169] A description will now be given of a fifth embod-
iment. FIG. 28A is an enlarged diagram illustrating an
area including extraction wirings of a touch panel in ac-
cordance with the fifth embodiment (see the doted line
region in FIG. 23A).
[0170] As illustrated in FIG. 28A, the region F31 in-
cludes a main region F31a and an extraction wiring F31b.
The extraction wiring F31b is located between the region
F41 and the region F42.
[0171] Here, think a case where the first conductive
film 2 contacts with the second conductive film 4 in re-

gions F41 and F42 and the extraction wiring F31b as
illustrated with diagonal lines. This means a case where
a point that straddles the region F41, the extraction wiring
F31b, and the region F42 is touched by a finger or the
like in the first conductive film 2 for example. In this case,
even though a user intends to input a single point, there
is a case that it is determined that three points are input.
Thus, there is a possibility that it is determined that an
input is carried out in the region F31, and the incorrect
operation of the touch panel occurs.
[0172] The touch panel in accordance with the fifth em-
bodiment determines that a single point is input when the
difference of coordinates in regions is within a given
range, and outputs coordinates. A detail description is
given with reference to a flowchart. FIG. 29 is a flowchart
illustrating a control of the touch panel in accordance with
the fifth embodiment.
[0173] As illustrated in FIG. 29, the control unit 16 (see
FIG. 2) carries out a touch-ON-check in regions Fmn
(step S141), and determines whether regions Fmn are
in a "touch-ON" state (step S142). This means that the
control unit 16 determines whether the first conductive
film 2 contacts with the second conductive film 4 in each
region.
[0174] When the determination is Yes, the control unit
16 detects X-coordinates and Y-coordinates of points
where the first conductive film 2 contacts with the second
conductive film 4 in regions Fmn (step S143). After the
step S143, the control unit 16 determines whether differ-
ences between detected X-coordinates and differences
between detected Y-coordinates are within a given range
(step S144). When the determination is Yes, the control
unit 16 calculates coordinates based on coordinates de-
termined whether being within a given range in the step
S144, and outputs calculated coordinates (step S145).
After the step S145, when the determination is No in the
step S142, or when the determination is No in the step
S144, the process is ended.
[0175] A description will be given of a process of steps
S144 and S145 specifically with reference to the example
in FIG. 28A. Here, the X-coordinate and the Y coordinate
(first coordinates) detected in the region F41 (first region)
are described as X(F41) and Y(F41) respectively. In the
same manner, coordinates (second coordinates) detect-
ed in the region F42 (second region) are described as X
(F42) and Y(F42). In addition, coordinates (third coordi-
nates) detected in the extraction wiring F31b of the region
F31 (third region) is described as X(F31b) and Y(F31b).
[0176] When the given range in the step S144 is α, the
control unit 16 determines whether |X(F41) - X(F42)| is
smaller than α, |X(F42) - X(F31b)| is smaller than α, |Y
(F41) - Y(F42)| is smaller than α, and |Y(F42) - Y(F31b)
| is smaller than α (step S144). When detected coordi-
nates meet above relations, the control unit 16 deter-
mines that a single point is input, and outputs the X-co-
ordinate (a fourth coordinate) calculated based on X
(F41), X(F31b) and X(F42). In addition, the control unit
16 outputs the Y-coordinate (a fourth coordinate) calcu-
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lated based on Y(F41), Y(F31b) and Y(F42) (step S145).
That is to say that the control unit 16 outputs coordinates
based on detected three coordinates.
[0177] According to the fifth embodiment, even though
coordinates are detected in regions and an extraction
wiring, coordinates calculated based on detected coor-
dinates are output. Therefore, the accuracy of the coor-
dinate detection of the touch panel is improved. Espe-
cially, as the input in the extraction wiring is ignored and
it is determined that the input is carried out at a single
point, it becomes possible to prevent the incorrect oper-
ation.
[0178] In the step S145, the control unit 16 outputs
average coordinates of coordinates detected in regions
F41 and F42 for example. In addition, the control unit 16
may output coordinates other than average coordinates.
A description was given with a case where the given
range is α in the X-coordinate and the Y-coordinate. How-
ever the given range may be different between the X-
coordinate and the Y-coordinate.
[0179] A description will now be given of a variant of
the fifth embodiment. FIG. 28B is an enlarged view illus-
trating an extraction wiring of a touch panel in accordance
with a variant of the fifth embodiment (see the dotted line
region in FIG. 23A).
[0180] As illustrated with hatching in FIG. 28B, think a
case where the first conductive film 2 contacts with the
second conductive film 4 in main region F31a of the re-
gion F31 in addition to regions F41 and F42, and the
extraction wiring F31b of the region F31 described in FIG.
28A. In this case, as indicated by black circle in the draw-
ing, average coordinates of coordinates detected in the
region indicated with diagonal lines and the region indi-
cated with hatching may be output. In this case, coordi-
nates of the point where the actual input is carried out in
the hatched region are not output. Therefore, it may be
determined that the unintended input is carried out, and
the incorrect operation of the touch panel may occur. In
the variant of the fifth embodiment, coordinates of the
point where the actual input is carried out are output.
More detail will be described with reference to a flowchart
illustrated in FIG. 29 and the example of FIG. 28B.
[0181] As steps S141 and S142 in FIG. 29 are already
described, the description will be omitted. After the step
S142, the control unit 16 detects X(F41), Y(F41), X(F42),
Y(F42), X(F31b), Y(F31b), X(F31a), and Y(F31a) (step
S143). X(F31a) and Y(F31a) are coordinates (fifth coor-
dinates) of the point where the first conductive film 2 con-
tacts with the second conductive film 4 in the main region
F31a of the region F31.
[0182] After the step S143, the control unit 16 deter-
mines whether difference between detected X-coordi-
nates and difference between detected Y-coordinates
are within a given range (step S144). When the determi-
nation is Yes, the control unit 16 calculates one coordi-
nates based on coordinates detected in regions F41 and
F42, and the extraction wiring F31b of the region F31 as
described in FIG. 28A and FIG. 29. Detected X-coordi-

nates and Y-coordinates are described as X(F41, F42)
and Y(F41, F42). Moreover, the control unit 16 calculates
coordinates x and y (sixth coordinates) of the black circle
illustrated in FIG. 28B. The coordinate x is an average
of X(F31a) and X(F41, F42), and the coordinate y is an
average of Y(F3 1 a) and Y(F41, F42).
[0183] The control unit 16 calculates and outputs X
(F31a) and Y(F31a) that are coordinates of the point
where the first conductive film 2 actually contacts with
the second conductive film 4 in main region F31a based
on X(F41, F42), x, Y(F41, F42) and y (step S145). More
specifically, X(F41a) is calculated by the equation X
(F41a) = 2x - X(F41, F42), and Y(F41a) is calculated by
the equation Y(F41a) = 2y - Y(F41, F42). After the step
S145, the process is ended.
[0184] According to the variant of the fifth embodiment,
even though coordinates are detected at two points as
illustrated in FIG. 24, it is possible to output the coordi-
nates of the point where the actual input is carried out.
Therefore, the accuracy of the coordinate detection of
the touch panel is improved, and the incorrect operation
is prevented.
[0185] All examples and conditional language recited
herein are intended for pedagogical purposes to aid the
reader in understanding the invention and the concepts
contributed by the inventor to furthering the art, and are
to be construed as being without limitation to such spe-
cifically recited examples and conditions, nor does the
organization of such examples in the specification relate
to a showing of the superiority and inferiority of the in-
vention. Although the embodiments of the present inven-
tion have been described in detail, it should be under-
stood that the various change, substitutions, and altera-
tions could be made hereto without departing from the
scope of the invention.

Claims

1. A touch panel comprising:

a first conductive film divided into regions insu-
lated from each other;
a second conductive film facing and located
away from the first conductive film;
a pair of electrodes provided to the second con-
ductive film, the electrodes facing each other;
another pair of electrodes provided to the sec-
ond conductive film, the electrodes facing each
other; and
a control unit configured to determine whether
the first conductive film contacts with the second
conductive film in each region, detect one of an
X-coordinate and a Y-coordinate of a point
where the first conductive film contacts with the
second conductive film by applying a voltage to
the pair of electrodes in a case where the first
conductive film contacts with the second con-
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ductive film, discharge the voltage applied to the
pair of electrodes after detecting one of the X-
coordinate and the Y-coordinate in each region,
and detects the other of the X-coordinate and
the Y-coordinate in each region by applying a
voltage to the another pair of electrodes after
discharging the voltage applied to the pair of
electrodes.

2. The touch panel according to claim 1, wherein in a
case where the first conductive film contacts with the
second conductive film in a region out of the regions,
the control unit detects one of the X-coordinate and
the Y-coordinate in the region where the first con-
ductive film contacts with the second conductive film,
and subsequently determines whether the first con-
ductive film contacts with the second conductive film
in a region different from the region where the first
conductive film contacts with the second conductive
film, of the regions.

3. The touch panel according to claim 1 or 2, wherein
the control unit detects one of the X-coordinate and
the Y-coordinate in each region after determining
whether the first conductive film contacts with the
second conductive film in each region.

4. The touch panel according to any of claims 1 to 3,
wherein the control unit memorizes a region where
the first conductive film contacts with the second con-
ductive film, and detects the X-coordinate and the
Y-coordinate in the region which is memorized.

5. A coordinate detection method in a touch panel com-
prising:

determining whether a first conductive film,
which is divided into regions insulated from each
other, contacts with a second conductive film,
which faces and is located away from the first
conductive film, in reach region;
detecting one of an X-coordinate and a Y-coor-
dinate of a point where the first conductive film
contacts with the second conductive film by ap-
plying a voltage to a pair of electrodes provided
to the second conductive film when the first con-
ductive film contacts with the second conductive
film, the electrodes facing each other;
discharging the voltage applied to the pair of
electrodes after detecting one of the X-coordi-
nate and the Y-coordinate in each region, and
detecting the other of the X-coordinate and the
Y-coordinate by applying a voltage to another
pair of electrodes facing each other in each re-
gion after discharging the voltage applied to the
pair of electrodes.
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