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1
ELECTRONIC DEVICE, INFORMATION
PROCESSING METHOD AND
INFORMATION DISPLAY METHOD

TECHNICAL FIELD

The present invention relates to an electronic device that
has a touch sensor as an information input means.

BACKGROUND ART

In recent years, electronic devices such as cellular phone,
PHS (Personal Handy phone System), PDA (Personal Digi-
tal Assistant) and the like have been size-reduced, weight-
reduced and highly-functionalized. As a result, not only the
communication-related functions such as calling and mail-
ing but also the functions comparable to a computer, such as
camera, music reproduction, television and the like have
been embedded therein.

Accompanied with the high-functionalization, there are
needs for increasing a screen size of a display area so as to
use various applications comfortably. However, since a size
of a housing is limited in an electronic device that is being
miniaturized, an area that is allotted to an operation unit is
inevitably reduced in attempts to increase the screen size of
the display area. Accordingly, the same operation key should
be assigned with various functions or a hierarchy of menus
should be deepened, so that the operability is lowered.

Patent Document 1 discloses a technique in which a first
touch sensor is provided on the same face as a screen
(information display screen) and a second touch sensor is
provided on an opposite face and is used as an auxiliary
input means for fingerprint authentication and the like.

PRIOR ART DOCUMENTS
Patent Documents

Patent Document 1: JP 2007-141029A

SUMMARY OF THE INVENTION
Problems to be Solved

In the configuration of Patent Document 1, the input
means is arranged on the back face that has not been
conventionally used. However, the input means on the back
face is simply used as an auxiliary means of the input means
on the surface so as to improve the operability.

The present invention has been made in view of the above
circumstances. An object of the present invention is to
provide an electronic device having improved operability.

Means for Solving the Problems

In order to solve the above problem, an electronic device
according to a first aspect of the present invention includes
a first display unit which displays information about an
active application, which is being executed, a touch sensor
which is overlapped on the first display unit and detects a
touch thereto, and a control unit, wherein in a state where
information about the active application is being displayed
on the first display unit, the control unit performs processing
on the active application when a touch to the touch sensor is
determined as a first touch, and switches the active appli-
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cation into another application when the touch to the touch
sensor is determined as a second touch which has a wider
region than the first touch.

When a single touch is detected by the touch sensor, the
control unit may determine the touch as the first touch, and
when a plurality of touches are detected by the touch sensor,
the control unit may determine the touches as the second
touch.

The control unit may determine whether the touch is the
first touch or the second touch by a width of an outer edge
region including all detected touch region to the touch
Sensor.

When the touch is the second touch, the control unit may
execute, in response to detecting sliding of the touch, the
other application different from the application being
executed, as the active application.

The control unit may display, on the first display unit, the
information about the active application which is the appli-
cation being executed, and information about the other
application to be arranged in a predetermined direction.

The information about the active application may be
displayed to be larger than the information about the other
application.

The other application may be an application whose infor-
mation is displayed in an area adjacent to the display area in
which the information about the active application is dis-
played.

The other application may be an application that corre-
sponds to information displayed at a base point of the touch.

The electronic device may further include a second dis-
play unit arranged on a face different from the first display
unit, and the control unit may display at least the information
about the active application on the first display unit and
display at least the information about the other application
on the second display unit.

The control unit may display information about a part of
the other application on the first display unit.

Further, an electronic device according to a second aspect
of the present invention includes a first display unit, a second
display unit which is arranged on a face different from the
first display unit, and a display control unit which displays
at least information about an active application, which is
being executed, on the first display unit, and displays at least
information about a plurality of other applications different
from the application being executed, to be arranged on the
second display unit. The display control unit displays the
information about the plurality of other applications in
different modes, respectively.

The display control unit may display the information
about the active application on the second display unit.

The display control unit may vary respective display areas
of the information about the other applications according to
the number of the other applications.

The information about the active application and the
information about the other applications may be arranged in
a predetermined direction on the second display unit, and the
display control unit may display the information about the
active application to be larger than the information about the
other applications.

The electronic device may further include an operation
unit, and the display control unit may display, as the infor-
mation about the other applications, information about
applications that are selected from applications executable in
the electronic device based on an operation of the operation
unit.

The electronic device may further include a using fre-
quency detection unit which detects using frequencies of
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respective applications executable in the electronic device,
and the display control unit may display, as the other
applications, applications having higher using frequencies
on the second display unit, based on the using frequencies
detected by the using frequency detection unit.

The electronic device may further include an operation
unit, and the display control unit may collectively change the
display modes of the respective information displayed on the
second display unit based on an operation of the operation
unit.

When incoming call or data is received from an outside,
the display control unit may display the reception on the
second display unit.

According to a third aspect of the present invention, there
is provided an information processing method including
displaying information about an active application, which is
being executed, on a first display unit, and in a state where
information about the active application is being displayed
on the first display unit, performing processing on the active
application when a touch to a touch sensor which is over-
lapped on the first display unit and detects a touch thereto is
determined as a first touch; and executing, as the active
application, another application different from the applica-
tion being executed when the touch to the touch sensor is
determined as a second touch which has a wider region than
the first touch.

According to a fourth aspect of the present invention,
there is provided an information display method including
displaying at least information about an active application,
which is being executed, on a first display unit, and display-
ing at least information about a plurality of other applica-
tions different from the application being executed, to be
arranged on a second display unit, wherein the information
about the plurality of other applications is displayed in
different modes, respectively.

Effects of the Invention

According to the present invention, it is possible to
provide an electronic device which has improved operabil-

ity.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is six views showing an outer appearance of a
cellular phone according to a first embodiment.

FIG. 2 is a block diagram showing schematic functions of
the cellular phone according to the first embodiment.

FIGS. 3(a) to 3(c) illustrate an assessment method of
determining whether a touch to a touch sensor is a narrow
region or wide region.

FIGS. 4(a) to 4(c) illustrate displays on a first display unit
and a second display unit of the cellular phone according to
the first embodiment.

FIGS. 5(a) and 5(b) illustrate a switching of an active
application of the cellular phone according to the first
embodiment.

FIGS. 6(a) and 6(b) show an example of performing a
return determination from a stop state by using a touch
sensor.

FIG. 7 is a block diagram showing schematic functions of
a cellular phone according to a second embodiment.

FIGS. 8(a) to 8(¢) illustrate displays on a first display unit
and a second display unit of the cellular phone according to
the second embodiment.
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FIGS. 9(a) and 9(b) illustrate a switching of an active
application of the cellular phone according to the second
embodiment.

FIG. 10 illustrates a switching of an active application by
sliding of touch in a wide region to a touch sensor.

FIGS. 11(a) and 11(5) illustrate another switching method
of an active application.

FIG. 12 shows a PDA according to a third embodiment.

FIG. 13 is a block diagram showing schematic functions
of a cellular phone according to a fourth embodiment.

FIGS. 14(a) to 14(c) illustrate displays of a first display
unit and a second display unit of the cellular phone accord-
ing to the fourth embodiment when an active application is
not selected.

FIGS. 15(a) and 15(b) illustrate a pop-up display when a
mail or incoming call is received.

FIGS. 16(a) and 16() illustrate displays of a first display
unit and a second display unit of the cellular phone accord-
ing to the fourth embodiment when an active application is
selected.

FIG. 17 is a block diagram showing schematic functions
of a cellular phone according to a fifth embodiment.

FIGS. 18(a) and 18(5) illustrate displays of a first display
unit and a second display unit of the cellular phone accord-
ing to the fifth embodiment when an active application is
selected.

FIGS. 19(a) and 19(5) illustrate another switching method
of an active application.

DETAILED DESCRIPTION OF EMBODIMENTS

Hereinafter, embodiments of the present invention will be
specifically described with reference to the drawings. The
sizes, materials and specific numerical values shown in the
embodiments are just exemplary so as to easily understand
the invention and the present invention is not limited thereto
unless mentioned otherwise. In the specification and draw-
ings, the constitutional elements having the substantially
same function and configuration are indicated with the same
reference numerals and the overlapped description thereof is
omitted. In addition, the constitutional elements that are not
directly related to the present invention are not shown.

First Embodiment

A cellular phone 100 which is the electronic device
according to a first embodiment of the present invention is
described. In the first embodiment, an active application 160
means an application being currently executed and to which
an operation is input when operating the electronic device.
In addition, even when an application is not actually acti-
vated yet, i.e., in a state where an icon (command) or
shortcut menu of activating the application can receive an
operation input, the application is refereed to as the active
application. In contrast, an inactive application 170 (other
application) in the first embodiment means an application in
a state where an operation is not to be input and includes an
application that is not being executed and an application that
is being executed on a background.

(Outer Configuration)

FIG. 1 is six views showing an outer appearance of the
cellular phone 100 according to the first embodiment. The
cellular phone 100 shown in FIG. 1 has a first display unit
110 that is arranged on one face of a housing and a second
display unit 120 that is arranged on an opposite face to the
first display unit 110 and has the substantially same display
area as the first display unit 110. A transparent touch sensor
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132 is overlapped on the first display unit 110 (the touch
sensor is not overlapped on the second display unit 120 in
the first embodiment).

The first display unit 110 and the second display unit 120
are bent at long sides and connected, respectively, so that
they surround an outer circumference of the housing. An
outer appearance of the housing (the touch sensor 132
configures the outer appearance on the front face) has a
section of a substantially oval shape in the bent directions of
the first display unit 110 and the second display unit 120. In
other words, the first display unit 110 and the second display
unit 120 form a generally flat container shape. Both ends of
the container are provided with end members 114, 116.

In the meantime, the substantially oval shape includes not
only a true oval shape (including a circle) but also a shape
other than the true oval shape. For example, the substantially
oval shape may be an elongated circle shape having a flat
main surface and a semi-circular end whose end is generally
circular, a shape whose central portion protrudes from the
main surface of the elongated circle shape and a shape that
is obtained by flattening the oval shape in a short or long
axis.

The end members 114, 116 are connected to the first
display unit 110 and the second display unit 120 with light
transmission parts 118 being interposed therebetween,
respectively. The light transmission part 118 allows light,
which is emitted from a light emitting unit 152 (refer to FIG.
3) configured by LEDs and the like and provided inside the
housing, to penetrate therethrough and guides the same to
the outside. In the meantime, the end members 114, 116 may
be connected to the first display unit 110 and the second
display unit 120 without the light transmission parts 118.

A face of the end member 114 connected to the first
display unit 110 is provided with a camera 140. In addition,
an end face of the end member 114, which corresponds to
one side face of the housing, is provided with a voice output
unit 142 and a power button 146. An end face of the end
member 116, which is arranged to be opposite to the end face
of the end member 114, is provided with a voice input unit
144. That is, by disposing the voice output unit 142 and the
voice output unit 144 on the end faces of the end members
114, 116 (side surfaces of the housing), a user can hold the
housing, irrespective of the front face or back face of the
housing, when making a call.

In addition, sound output ports 148a, 1485 that output
sound, which is generated from a stereo speaker 150 (refer
to FIG. 2) provided inside the housing, from the inside of the
housing to the outside of the housing are respectively
formed at substantially central portions of the housing in a
width direction existing between the first display unit 110
and the end member 114 and the end member 116, respec-
tively.

Similarly, sound output ports 148a, 1485 that output
sound, which is generated from the stereo speaker 150
provided inside the housing, from the inside of the housing
to the outside of the housing are respectively formed at
substantially central portions of the housing in a width
direction existing between the second display unit 120 and
the end member 114 and the end member 116, respectively.

In other words, the sound output ports 148a, 1485 and the
sound output ports 148c, 1484 are respectively formed
adjacent to the light transmission parts 118 of the end
member 114 and the end member 116 at the substantially
central portions of the housing in a width direction.

Sound guiding paths (not shown) for guiding the sound
generated from the stereo speaker 150 are connected to the
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6
sound output ports 148a, 148b, 148c, 1484, so that it is
possible to equally output the sounds from the respective
ports.

(Functional Configuration)

FIG. 2 is a block diagram showing schematic functions of
the cellular phone 100 according to the first embodiment,
and FIG. 3 illustrates an assessment method of determining
whether a touch to the touch sensor 132 is in a narrow region
or wide region. As shown in FIG. 2, the cellular phone 100
has the first display unit 110, the second display unit 120, the
touch sensor 132, the camera 140, the voice output unit 142,
the voice input unit 144, the stereo speaker 150, a control
unit 200, a wireless communication unit 210 and a storage
unit (memory) 220.

The control unit 200 manages and controls the whole
cellular phone 100 by a semiconductor integrated circuit
including a central processing unit (CPU). Specifically, for
example, the control unit 200 executes applications stored in
the storage unit 220, which realize a calling function, a
character input function, a music reproduction function, a
TV watching function and the like, and applications such as
Web browser, schedule management and the like provided
from an application relay server (not shown) via a commu-
nication network. The control unit 200 includes an execution
control unit 202 and a display control unit 204.

When a touch to the touch sensor 132 is determined as a
first touch, i.e., when an operation on the touch sensor 132
is input in a narrow region, the execution control unit 202
transmits the operation to the active application 160 (input
operation on a current display screen). When a touch to the
touch sensor 132 is determined as a second touch that has a
wider region than the first touch, i.e., when an operation on
the touch sensor 132 is input in a wide region, the execution
control unit executes, as an application different from the
active application 160, the inactive application 170 (another
application different from the application that is being
executed as the active application 160) arranged on a list
screen (which will be described later).

In the meantime, the narrow region and the wide region
are not limited to specific regions and may be any regions
inasmuch as relative relationship can be determined on the
basis of a predetermined assessment method. Specifically, it
may be possible to determine whether the touch is made in
the narrow region or wide region, based on whether a single
touch or a plurality of touches is detected by the touch sensor
132, i.e., whether the touch sensor 132 is touched at one
location or at a plurality of locations, as shown in FIG. 3(a).

In addition, as shown in FIG. 3(5), it may be possible to
determine whether the touch is made in the narrow region or
wide region by a width of an outer edge region 132a
including all detected touch regions to the touch sensor 132.
When performing the determination by the outer edge region
132a, it is possible to determine whether the touch is made
in the narrow region or wide region, irrespective of whether
the touch is made to the touch sensor 132 between the touch
regions.

Further, as shown in FIG. 3(¢), it may be possible to
determine whether the touch is made in the narrow region or
wide region by a touch area to the touch sensor 132. In this
case, a sum of the touch areas to the touch sensor 132 is used
as a determination object. When the sum of the touch areas
is greater than a predetermined area, it is determined that the
touch is made in the wide region. When the sum is smaller
than the predetermined area, it is determined that the touch
is made in the narrow region. The predetermined area may
be determined using an area of finger sizes, which is
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statistically obtained. Alternatively, a user may set the
predetermined area by calibration before using the terminal.

The display control unit 204 controls screens that are
displayed on the first display unit 110 and the second display
unit 120. The operations of the execution control unit 202
and the display control unit 204 will be specifically
described later.

The storage unit 220 is configured by a ROM, a RAM, an
EEPROM, a non-volatile RAM, a flash storage unit, a HDD
and the like and stores the programs, which are processed by
the control unit 200 (display control unit 204), the other data
and the like.

The first display unit 110 and the second display unit 120
may be configured by a Thin Film Transistor (TFT) liquid
crystal display having transistors formed on a resin sub-
strate, an organic electro luminescence (EL) display, a
cholesteric liquid crystal display and the like, for example.
In the first embodiment, the TFT liquid crystal display is
used as the first display unit 110 and the second display unit
120. The first display unit 110 and the second display unit
120 are controlled by the display control unit 204 and
display the screens.

The first display unit 110 configures an input interface by
a combination with the touch sensor 132. The input interface
realizes functions corresponding to the related operation
keys, such as keyboard, cross keys, joystick and the like. In
the meantime, the touch sensor 132 may be also overlapped
on the second display unit 120 to configure the input
interface.

The touch sensor 132 is made of transparent or semi-
transparent material and is overlapped to the first display
unit 110 visibly. In the first embodiment, a so-called touch
screen type that is attached on the surface of the first display
unit 110 is adopted as the touch sensor 132. However, a
pressure detection type that is attached on the back side of
the first display unit 110 may be also used. The touch
detection method of the touch screen type includes two
methods of a pressure detection type of detecting a change
in pressures and an electrostatic capacitance type of detect-
ing an electric signal by static electricity.

The voice output unit 142 includes a speaker and converts
a voice signal of a calling party received by the cellular
phone 100 into sound and outputs the same. The stereo
speaker 150 outputs an incoming sound, an operation sound
of the input interface by the first display unit 110 and the
touch sensor 132, a TV sound, music, an alarm sound and
the like.

The voice input unit 144 includes a voice recognition unit
such as microphone and converts user’s voice, which is
input when making a call, into an electric signal that can be
processed in the cellular phone 100.

The wireless communication unit 210 performs wireless
communication with a base station 212 (refer to FIG. 2) in
a cellular phone network. The wireless communication
includes time division multiplex in which a plurality of time
slots having frames time-divided in the base station 212 is
allotted to channels of the cellular phone 100, respectively,
to perform communication, and the like.

(Operation Explanation)

FIG. 4 illustrates displays on the first display unit 110 and
the second display unit 120 of the cellular phone 100
according to the first embodiment. In particular, FIG. 4(a)
shows the cellular phone 100 when displaying a standby
screen, FIG. 4(b) shows the cellular phone 100 when dis-
playing a media application as the active application 160,
and FIG. 4(c¢) shows the cellular phone 100 when displaying
a calling application as the active application 160. In addi-
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tion, FIG. 5 illustrates a switching of the active application
160 of the cellular phone 100 according to the first embodi-
ment. In particular, FIG. 5(a) shows a list screen and FIG.
5(b) shows a screen of the active application 160.

As shown in FIG. 4, in the first embodiment, the display
control unit 204 displays information about the active appli-
cation 160, i.e., a screen of the active application 160 on the
first display unit 110 and a list screen on the second display
unit 120. The list screen is a screen in which applications to
be switched are listed. In the list screen, the information
about the respective applications is arranged in a predeter-
mined direction. The information about the active applica-
tion 160 is displayed to be larger than the information about
the inactive applications 170. For example, in the list screen,
the applications are displayed in a band shape, respectively.
As shown in FIGS. 4(6) and 4(c), the band indicating the
active application 160 is displayed to be wider than the
bands indicating the inactive applications 170. Thereby, it is
possible to recognize what application the active application
160 is, even from the back side. In the meantime, in the first
embodiment, the bands are arranged in a direction (switch-
ing direction, i.e., scroll direction) perpendicular to the end
members 114, 116. However, the bands may be arranged in
a parallel direction.

Specifically, as shown in FIG. 4(a), when the active
application is not selected (when the cellular phone 100
starts up, and the like), a standby screen may be displayed
on the first display unit 110 that is at the front side of the
cellular phone 100. The standby screen is released by
touching a wide region.

As shown in FIG. 5, when a touch in a wide region is
made on the touch sensor 132 in the standby screen, Phone
(calling) is displayed as the active application 160. When
repeating the touch in the wide region, the active application
160 is switched in order of Mail, Music, Navigation, Cam-
era, Media and Phone. The sequence is displayed as the list
screen on the second display unit 120.

In the meantime, in the screen of the active application
160 that is newly displayed on the first display unit 110, if
the corresponding application has not been activated (ex-
ecuted) yet, an icon (command) for activating (executing)
the application is displayed. This is activated (is executed)
by a touch (tap) in the narrow region. In addition, when the
application has been activated (executed) already, a screen
corresponding to the state is displayed. An operation to the
active application is also input by the touch (tap) in the
narrow region.

Here, as shown in FIG. 4(4), it is assumed that the media
application is selected as the active application 160. In this
case, a screen of the media application is displayed on the
first display unit 110 and the band indicating the media
application is also displayed with being enlarged (for
example, a width is widened) on the list screen of the second
display unit 120.

In addition, as shown in FIG. 4(c), it is assumed that the
touch in a wide region is made on the touch sensor and the
calling application is thus selected as the active application
160. Then, a screen of the calling application is displayed on
the first display unit 110, and the band, which is displayed
with being widened on the list screen of the second display
unit 120, indicates the calling application. Accordingly, it is
possible to recognize what application the current active
application 160 is, even from the back side (rear side) of the
cellular phone 100.

At this time, when the calling application is being
executed already, a indication showing that the application
is being executed (ACTIVE) is displayed for the application
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displayed on the list screen. Accordingly, it is possible to
easily recognize an operating status of an even application
that is not currently active.

In the meantime, the inactive applications 170 that can be
listed on the list screen are preferably specific applications
that are selected by a user. In other words, all applications
that can be executed by the cellular phone 100 are not
displayed on the list screen. Therefore, it is possible to
immediately switch the applications frequently used,
thereby improving the operability. The applications, which
are not selected as the specific applications, may be selected
by a menu command proceeding to a lower hierarchy, which
is provided on the standby screen.

In the meantime, when an application that does not exist
on the list screen is selected as the active application, it may
be interrupt-displayed on the list screen.

FIG. 6 shows an example of performing a return deter-
mination from a stop state by using the touch sensor 132, in
which FIG. 6(a) shows an example of a return determination
region and FIG. 6(b) shows a flowchart of the stop state and
the return.

In order to suppress power consumption and to thus
extend operating time, when an operation is not made for
predetermined time or more, the control unit 200 shifts to a
stop state to stop application operations, except for some
main functions such as calling function. When the operation
of the cellular phone 100 starts, the control unit 200 returns
from the stop state. The cellular phone 100 performs the
various operations by using the touch sensor 132. However,
since the touch sensor 132 is a device that detects a touch,
if the return operation is executed just by detecting a touch
with the touch sensor 132, the cellular phone 200 rarely
shifts into the stop state when it is put in a bag or pocket, so
that the power is rapidly consumed.

Accordingly, in the first embodiment, a specific region is
set so as to determine the return from the stop state.
Specifically, as shown in FIG. 6(a), for example, a return
determining region 134 is set at a lower right part of the
touch sensor 132. The return is determined based on whether
a touch is made only on the return determining region 134
for predetermined time or more.

The specific example of the stop state and return made by
the control unit 200 is described with reference to a flow-
chart of FIG. 6(b). When it is determined that the cellular
phone is at the stop state, the control unit 200 determines
whether only the return determining region 134 is touched
for predetermined time or more (S100). When the condition
is not satisfied (S100: NO), the control unit 200 continues
the determination in S100. When the condition of S100 is
satisfied (S100: YES), the control unit returns (S102). At this
time, the control unit 200 displays a standby screen on the
first display unit 110 and a list screen on the second display
unit 120. In the meantime, the control unit 200 may deter-
mine the return from the stop state by detecting whether the
power button 146 is pushed, for example.

The control unit 200 determines whether a switching
operation of the active application 160 is made on the
standby screen or whether an operation to the switched
active application 160 is made (S104). When any operation
is made (S104: YES), the control unit 200 switches the
active application 160 or perform processing on the active
application 160 (S106), and when the process is completed,
the control unit waits for a next operation (S108). When any
operation is not made after the return (S104: NO) or at an
operation waiting state (S108), the control unit 200 deter-
mines whether an operation is not made for predetermined
time (S110). When it is determined that an operation is made

Page 26 of 33

10

15

20

25

30

35

40

45

50

55

60

65

10

in S110 (S110: YES), the control unit 200 performs a
corresponding process (S106), and when it is determined
that an operation is not made (S110: NO), the cellular phone
shifts into the stop state (S112). After the stop state, it is
determined again whether only the return determining
region 134 is touched for predetermined time or more
(S5100).

By the above configuration, it is possible to prevent a false
operation with high precision even with the cellular phone
100 having the touch sensor 132 only. In the meantime, the
control unit 200 may display a still image or moving image,
which indicates a range of the return determining region
134, at the stop state.

As described above, in the cellular phone 100 according
to the first embodiment, it is possible to considerably
increase the amount of information on the display unit by
providing both faces of the housing with the first display unit
110 and the second display unit 120 having the substantially
same display area. The screen of the active application 160
is displayed on the first display unit 110 and the list screen
is displayed on the second display unit 120. In addition,
when the touch is made in the narrow region of the touch
sensor 132, it is considered as the input operation on the
current display screen, and when the touch is made in the
wide region, it is considered as the switching operation of
the active application 160. As a result, the operability is
improved.

In the first embodiment, the power button 146 is provided
on the end face of the end member 114. However, the end
members 114, 116 themselves may be configured as a power
button having a switch mechanism. By making the power
button larger, the operability is improved, and the power
button is not visible well seemingly, so that an esthetic sense
is improved. Also, it is possible to secure an area for
arranging a connector and the like.

Furthermore, the end faces of the end members 114, 116
may be provided with keys for inputting characters. For
example, virtual keys may be displayed on the touch sensor
132 for consonants, vowel selecting keys may be provided
to the end member 114 and an enter key may be provided to
the end member 116, so that it is possible to enlarge an area
of an individual virtual key and to thus perform the input
operation at high speed.

Second Embodiment

(Outer Configuration)

A cellular phone 300 which is the electronic device
according to a second embodiment of the present invention
is described. The cellular phone 300 has the same outer
configuration as the cellular phone 100 according to the first
embodiment.

(Functional Configuration)

FIG. 7 is a block diagram showing schematic functions of
the cellular phone 300 according to the second embodiment.
As shown in FIG. 7, the cellular phone 300 has the first
display unit 110, the second display unit 120, the touch
sensor 132, the camera 140, the voice output unit 142, the
voice input unit 144, the stereo speaker 150, a control unit
400, the wireless communication unit 210, the storage unit
(memory) 220 and a sliding detection unit 332.

The control unit 400 manages and controls the whole
cellular phone 300 by a semiconductor integrated circuit
including a central processing unit (CPU). Specifically, for
example, the control unit executes applications stored in the
storage unit 220, which realize a calling function, a character
input function, a music reproduction function, a TV watch-
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ing functions and the like, and applications such as Web
browser, schedule management and the like provided from
an application relay server (not shown) via a communication
network. The control unit 400 includes an execution control
unit 402 and a display control unit 404.

When an operation on the touch sensor 132 is input in a
narrow region, the execution control unit 402 transmits the
operation to the active application 160 (input operation on a
current display screen). When an operation on the touch
sensor 132 is input in a wide region, the execution control
unit executes one of the inactive applications 170 which are
different from the active application 160 and which are listed
on a list screen (which will be described later), in response
to the detection of the sliding detection unit 332. Accord-
ingly, it is possible to reduce the switching of the active
application 160 due to a false operation.

The display control unit 404 controls screens that are
displayed on the first display unit 110 and the second display
unit 120. In the second embodiment, the display control unit
404 displays at least a screen of the active application 160
on the first display unit 110 and a list screen on the second
display unit 120. Different from the cellular phone 100
according to the first embodiment, the band indicating the
active application 160 is not displayed on the list screen but
the bands indicating the inactive applications 170 are
scrolled.

The sliding detection unit 332 detects sliding of the touch
to the touch sensor 132 and transmits it to the execution
control unit 402.

(Operation Explanation)

FIG. 8 illustrates displays on the first display unit 110 and
the second display unit 120 of the cellular phone 300
according to the second embodiment. In particular, FIG. 8(a)
shows the cellular phone 300 when displaying a standby
screen, FIG. 8(b) shows the cellular phone 300 when dis-
playing a media application as the active application 160,
and FIG. 8(c¢) shows the cellular phone 300 when displaying
a calling application as the active application 160. FIG. 9
illustrates a switching of the active application 160 of the
cellular phone 300 according to the second embodiment. In
particular, FIG. 9(a) shows a list screen and FIG. 9(b) shows
a screen of the active application 160.

As shown in FIG. 8(a), when the active application is not
selected (when the cellular phone 300 starts up, and the like),
a standby screen may be displayed on the first display unit
110 that is at the front side of the cellular phone 300. The
standby screen is released by the sliding of the touch in a
wide region.

As shown in FIG. 9, in the standby screen, when sliding
of the touch in the wide region is made to the touch sensor
132, the active application 160 and the inactive applications
170 listed on the list screen are scrolled in the sliding
direction. For example, when the sliding is made in a scroll
direction 501, Phone (calling) is displayed as the active
application 160 and the band of Phone is deleted from the
list screen. When the sliding is repeated in the scroll
direction, the active application 160 is switched in order of
Mail, Music, Navigation, Camera, Media and Phone (in
order of the scroll direction 501). As the active application
is switched, the inactive applications 170 listed on the list
screen are also scrolled. In other words, the execution
control unit 402 executes the inactive application 170 (other
application) corresponding to the band adjacent to the band
indicating the active application 160, thereby switching it
into the active application 160.

Specifically, when the active application 160 is scrolled in
the scroll direction 501, it is switched into an application of
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the inactive applications 170 listed on the list screen, which
is located at the end (upper end) of the scroll direction 501.
As the application is newly displayed on the first display unit
110, the band indicating the corresponding application is
deleted from the list screen of the second display unit 120
with being scrolled in the scroll direction 501. In addition,
while the application (active application 160) displayed on
the first display unit 110 is scrolled in the scroll direction
501, it is added to the opposite end (lower end) of the scroll
direction 501 on the list screen of the second display unit
120. The above switching of the operation screens is per-
formed continuously and smoothly. Accordingly, the opera-
tion is made so that the inactive application 170 listed on the
list screen of the second display unit 120 at the back side is
rotated and moved to the front side and is then displayed on
the first display unit 110. Thus, it is possible to sequentially
switch a plurality of applications, as if a container were
rotated. In this embodiment, the scroll direction 501 has
been exemplified. However, a scroll direction 502 corre-
sponding to an opposite sliding direction is also applicable.

More specifically, as shown in FIG. 8(5), it is assumed
that the media application is selected as the active applica-
tion 160. Thus, the inactive applications on the list screen of
the second display unit 120 are scrolled, so that Phone and
Camera are arranged at both ends of the list screen.

In addition, as shown in FIG. 8(c), when the sliding is
further made in the scroll direction 501 from the above state,
the calling application is selected as the active application
160. In this case, Mail and Media are arranged at both ends
of the list screen of the second display unit 120.

Like in the second embodiment, when the second display
unit 120 that is arranged on the different face is additionally
provided in addition to the first display unit 110, the display
control unit 404 may display one of the inactive applications
170 on the first display unit 110 while displaying the active
application 160 on the first display unit 110 and the inactive
applications 170 on the second display unit 170. In other
words, the display control unit may display a part (a part of
the list screen) of the inactive applications 170, which can be
displayed on the second display unit, on the first display unit
110.

FIG. 10 illustrates a switching of the active application
160 by sliding of the touch in the wider range to the touch
sensor 132. As shown in FIG. 10, in the second embodiment,
it is assumed that the active application 160 is switched by
performing the sliding on the touch sensor 132 with both
thumbs. According to this method, a user can easily hold the
terminal to easily perform the operation. Furthermore, when
it is set so that both fingers-touch is in the wide region and
one finger-touch is in the narrow region, the switching can
be performed more appropriately.

FIG. 11 illustrates another switching method of the active
application 160. As shown in FIG. 11, the inactive applica-
tions 170 are displayed on the first display unit 110 and the
switching may be made by sliding the inactive applications
170. That is, by sliding the touch in the wider region from
the band indicating the desired application as a base point
(refer to FIG. 11(a)), the execution control unit 402 can
switch the inactive application 170 corresponding to the
band displayed on the base point of the sliding, into the
active application 160 (refer to FIG. 11(b)). Thereby, it is
possible to simply perform the switching without repeating
the sliding of the touch in the wide region until reaching the
desired application. In the meantime, the inactive applica-
tion that is displayed on the first display unit 110 may be a
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part of the inactive applications 170 that can be listed on the
list screen, or may be an application that is separately
selected.

Third Embodiment

A PDA 500 which is the electronic device according to a
third embodiment of the present invention is described. FIG.
12 shows the PDA 500 according to the third embodiment.
In the above embodiments, the cellular phones 100, 300
having the first display unit 110 and the second display unit
120 have been described. However, the present invention is
not limited thereto. In other words, an electronic device
having a display unit only on one side of the housing is also
applicable.

As shown in FIG. 12, the PDA 500 according to the third
embodiment has a single display unit 510 and a transparent
touch sensor 530 that is overlapped on the display unit 510.
The present invention of determining whether the touch is
made in the narrow region or wide region, executing the
operation with respect to the display screen and switching
the active application 160 can be also applied to the PDA 50
having the single display unit 510.

In other words, the active application 160 is displayed on
the display unit 510. When an operation to the touch sensor
530 is input in the narrow region, the operation is transmit-
ted to the active application 160 (input operation on a current
display screen). In addition, when an operation to the touch
sensor 530 is input in the wide region, the inactive appli-
cation 170 (other application) different from the active
application 160 is executed.

Here, as shown in FIG. 12, the active application 160 and
the inactive applications 170 are together displayed on the
display unit 510, so that a user can know an application that
can be switched next time. However, it is noted that the
shown configuration is just exemplary. For example, the
inactive applications 170 may be displayed not only in the
band shapes but also in icons arranged at the end of the
display unit 510.

In addition, the region (band and the like) indicating the
inactive application 170 can preferably switch between
display and non-display. For example, while an input is
made in the narrow region to operate the active application
160, the inactive applications 170 are preferably hidden.
Then, the inactive applications 170 to be switched are
displayed upon input in the wide region. Thereby, even when
one display unit 510 is provided, a user can easily know the
inactive applications 170 to be switched and it is possible to
use the screen as large as possible for the current active
application 160.

The screen at switching of the active application 160 may
be simply switched or may be accompanied with a screen
effect like scrolling. When the screen is scrolled, if the
sliding is detected for the touch in the wide region, the scroll
is preferably made in the sliding direction. When the opera-
tion in the wide region dose not have specific direction, the
scroll may be made in an arbitrary direction or the scroll may
not be made. In addition, the scroll direction may be preset
in the upper-lower direction. When the finger is slid in the
scroll direction, an application may be switched, and when
the sliding is performed in a different direction, another
arbitrary operation may be allotted.

Fourth Embodiment

A cellular phone 600 according to a fourth embodiment of
the electronic device of the invention is described. The
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cellular phone 600 according to the fourth embodiment has
the same outer configuration as the cellular phone 100
according to the first embodiment.

(Functional Configuration)

FIG. 13 is a block diagram showing schematic functions
of the cellular phone 600 according to the fourth embodi-
ment. As shown in FIG. 13, the cellular phone 600 has the
first display unit 110, the second display unit 120, an
operation unit 130, the camera 140, the voice output unit
142, the voice input unit 144, the stereo speaker 150, a light
emitting unit 152, the control unit 200, the wireless com-
munication unit 210 and the storage unit (memory) 220.

In the fourth embodiment, the control unit 200 further
includes the display control unit 204.

The display control unit 204 controls the screens that are
displayed on the first display unit 110 and the second display
unit 120. Specifically, the display control unit 204 displays
the information about the active application on a first display
region 161 of the first display unit 110. The display control
unit 204 displays, on the second display unit 120, a third
display region 181 that displays the information about the
active application and second display regions 171 that
display the information about the inactive applications
(other applications), which can be switched into the active
application. In the meantime, the respective second display
regions 171 are based on the individual inactive applications
and can be displayed to be arranged.

The display control unit 204 displays the second display
regions 171 in different modes, respectively. In the fourth
embodiment, the display mode includes a change in colors,
a change in background patterns such as dot patterns and
stripe patterns, a change in fonts and the like. The detailed
descriptions thereof will be provided in the below.

In the fourth embodiment, the storage unit 220 further
includes a skin data storage unit 222.

The skin data storage unit 222 stores a plurality of skin
data. The skin data is data that defines an outer appearance
of an application, such as window, character, button and the
like. When skin data is selected on the basis of the operation
of the operation unit 130, the display modes of the first
display region 161 and the second display regions 171 are
collectively changed, based on the skin data.

The operation unit 130 is a so-called information input
means and includes a keyboard, cross keys and a moveable
switch such as joystick. In the fourth embodiment, the touch
sensor 132 is included as the operation unit 130 so as to
realize both the enlargement of the display unit and the
improvement on the operability.

In the fourth embodiment, the touch sensor 132 config-
ures an input interface by a combination with the first
display unit 110. The input interface realizes the functions
corresponding to the operation keys, such as keyboard, cross
keys, joystick and the like. In the meantime, the touch sensor
132 may be also overlapped on the second display unit 120
to configure the input interface.

In the fourth embodiment, based on the operation of the
operation unit 130 (by setting the display control unit 204
based on the operation of the operation unit 130), the
inactive applications that are displayed on the second dis-
play unit 120 as the second display regions 171 are selected.
Accordingly, it is possible to perform the setting according
to the user’s preferences, thereby improving the operability.

The light emitting unit 152 includes a plurality of LEDs
and illuminates the light to the outside through the light
transmission parts 118. In the fourth embodiment, the light
emitted from the light emitting unit 152 is to improve the
ornamental property. Therefore, it may be possible to give
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colors to the lights emitted from the respective LEDs by
implementing a predetermined coloring to the light emitting
unit 118.

(Operation Explanation)

FIG. 14 illustrates displays of the first display unit 110 and
the second display unit 120 of the cellular phone 600
according to the fourth embodiment when an active appli-
cation is not selected. In particular, FIG. 14(a) shows the
cellular phone 600 when a standby screen is displayed, FIG.
14(b) shows a case where the number of information (sec-
ond display regions) about the inactive applications dis-
played on the second display unit 120 in FIG. 14(a) is
reduced, and FIG. 14(c¢) shows a case where the display of
the second display regions 171 of FIG. 14(54) is changed
from the band shape to a pennant (triangular) shape.

As shown in FIG. 14(a), when the active application is not
selected (when the cellular phone 600 starts up, and the like),
a standby screen may be displayed on the first display unit
110 that is at the front side of the cellular phone 600. The
standby screen is released when the operation unit 130 is
operated.

At this time, the second display regions 171, which
display the information about the inactive applications that
can be switched into the active application, are arranged in
a predetermined direction on the second display unit 120, so
that they are arranged in a band shape (band shape display
regions) and displayed, for example. Accordingly, a user can
know the inactive applications that will be an active appli-
cation. Particularly, in the fourth embodiment, since the
second display regions 171 are arranged in band shapes of
different modes, a user can see at a glance what application
the displayed application indicates. In addition, as described
above, the modes can be collectively changed by selecting
the skin data stored in the skin data storage unit 222. Thus,
it is possible to further improve the visibility.

In addition, as shown in FIG. 14(54), when the number of
information about the inactive applications, which are dis-
played as the second display regions 171, is reduced, based
on the operation of the operation unit 130, the respective
display areas of the second display regions 171 are corre-
spondingly increased. Naturally, when the number of infor-
mation about the inactive applications, which are displayed
as the second display regions 171, is increased, the respec-
tive display areas of the second display regions 171 are
correspondingly decreased. That is, by varying the respec-
tive display areas of the second display regions 171 accord-
ing to the number of information about the inactive appli-
cations, it is possible to accommodate all the second display
regions 171 in the second display unit 120 whose physical
area is unchanged. In addition, it is possible to know the
approximate number of information about the inactive appli-
cations, which are displayed as the second display regions
171 displayed on the second display unit 120, by the display
areas of the bands.

In the meantime, as shown in FIG. 14(c), the second
display regions 171 may be displayed in pennant (triangular)
display regions. It is noted that the other shapes such as
trapezoid and hexagon may be adopted. By displaying the
second display regions 171 in the band shapes, an effect of
giving smart impression is realized when seeing the regions.
However, by allowing various display modes to be selected,
the visibility can be further improved.

FIG. 15 illustrates a pop-up display when a mail or voice
is received. As shown in FIG. 15(a), when the cellular phone
600 receives a mail, the reception may be displayed in a
pop-up form at least on the second display unit 120 (second
display region 171). Thereby, it is possible to check the
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reception of the mail even from the back side. Further, as
shown in FIG. 15(b), when the cellular phone 600 receives
a call, the reception may be displayed in a pop-up form at
least on the second display unit 120 (second display region
171).

The switching of the active application of the cellular
phone 600 according to the fourth embodiment is described
with reference to FIG. 5. Here, FIG. 5(a) shows a display
screen of the second display unit 120 and FIG. 5(b) shows
a display screen of the first display unit 110. As shown in
FIG. 5, as the operation unit 130 is operated, Phone (calling)
is displayed on the first display unit 110, as the first display
region 161 based on the active application. Accompanied
with this, the third display region 181 is displayed on the
second display unit 120 (refer to FIG. 16).

When the above operation is repeated, the active appli-
cation is switched in order of Mail, Music, Navigation,
Camera, Media and Phone on the first display unit, and the
first display region 161 and the third display region 181
based on the respective applications are displayed therebe-
tween (refer to FIG. 16).

In the meantime, the screen of the first display region 161
displayed on the first display unit 110 displays an icon
(command) for activating (executing) a corresponding appli-
cation when the application has not been activated (has not
been executed) yet. This is activated (is executed) by the
operation of the operation unit 130. In addition, when the
application has been activated (has been executed) already,
an operation screen corresponding to the state is displayed.

FIG. 16 illustrates displays of the first display unit 110 and
the second display unit 120 of the cellular phone 600
according to the fourth embodiment when an active appli-
cation is selected. In particular, FIG. 16(a) shows a case
where a media application is selected as the active applica-
tion, and FIG. 16(5) shows a case where a calling application
is selected as the active application.

As shown in FIG. 16(a), when a media application is
selected as the active application, it is displayed on the first
display region 161 and the third display region 181.
Although the main display about the media application
should be displayed on the first display region 161 that
receives an input through a combination with the touch
sensor 132, the third display region 181 may display only an
outline thereof. The third display region 181 on the second
display unit 120 is displayed to be larger than the second
display regions 171 (for example, a width is widened). In
addition, the light from the light emitting unit 152 is guided
to the light transmission parts 118a corresponding to the end
portions of the third display region 181, so that the light is
emitted with predetermined colors. Accordingly, since the
third display region 181 on the second display unit 120 is
more visible than the second display regions 171, it is
possible to easily see what application the active application
is.

In the meantime, when the active application is switched
from the state shown in FIG. 16(a) by the operation of the
operation unit 130, a calling application is displayed, as
shown in FIG. 16(b). In other words, the calling application
is deleted from the second display regions 171 and is newly
displayed on the first display region 161 and the third display
region 181.

As shown in FIG. 16(b), when the calling application is
being executed and is displayed on the list screen, an outline
is displayed which shows that the corresponding application
is being executed (ACTIVE). Hence, it is possible to know
an operating status of an application that is not currently
active.
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In addition, it may be also possible that the LEDs corre-
sponding to the end portions of the third display region 181
emit the lights, without changing the width or mode of the
third display region 181 even when the active application is
switched. Specifically, the light emitting unit 152 illuminates
the third display region through the light transmission parts
118a corresponding to the end portions of the new third
display region 181. The light emitting unit 152 has the
plurality of LEDs corresponding to the respective regions of
the second display regions 171 (which are also the candi-
dates for the third display region 181).

In the meantime, in FIG. 16, the example is shown in
which one of the second display regions 171 becomes the
third display region 181. However, when an application,
which is not displayed as the second display regions 171, is
activated, it may be possible to interrupt the third display
region 181, as a new region. Also in this case, the third
display region 181 may be displayed with an operating
screen or outline, may be widened and may be illuminated
by the LED:s. In addition, when the third display region 181
is interrupted, the width of the existing second display
region 171 may be narrowed such to achieve overall bal-
ance.

In order to suppress power consumption and to thus
extend operating time, when an operation is not made for
predetermined time or more, the control unit 200 shifts into
a stop state to stop application operations, except for some
main functions such as calling function. When the operation
of the cellular phone 600 starts, the control unit 200 returns
from the stop state. The cellular phone 600 performs the
various operations by using the touch sensor 132. However,
since the touch sensor 132 is a device that detects a touch,
if the return operation is executed just by detecting a touch
with the touch sensor 132, the cellular phone rarely shifts
into the stop state when it is put in a bag or pocket, so that
the power is rapidly consumed.

In the fourth embodiment, a specific region for determin-
ing the return from the stop state is set. Specifically, as
shown in FIG. 6(a), for example, the return determining
region 134 is set in the lower-right part of the touch sensor
132. Then, the return is determined based on whether a touch
is made only on the return determining region 134 for
predetermined time or more. The return may be made when
the power button 146 is pushed.

The specific example of the stop state and return made by
the control unit 200 is described with reference to the
flowchart of FIG. 6(b). When it is determined that the
cellular phone is at the stop state, the control unit 200
determines whether only the return determining region 134
is touched for predetermined time or more (S100). When the
condition is not satisfied (S100: NO), the control unit 200
continues the determination. When the condition of S100 is
satisfied (S100: YES), the control unit returns (S102). At this
time, the control unit 200 displays a standby screen on the
first display unit 110 and a list screen on the second display
unit 120.

The control unit 200 determines whether a switching
operation of the active application is made or an operation
for the switched active application is made on the standby
screen (S104). When any operation is made (S104: YES),
the control unit 200 switches or operates the active appli-
cation 160 (S106), and when the process is completed, the
control unit waits for a next operation (S108). When any
operation is not made after the return (S104: NO) or at an
operation standby state (S108), the control unit 200 deter-
mines whether an operation is not made for predetermined
time (S110). When it is determined that an operation is made

Page 30 of 33

20

25

40

45

60

65

18

in S110 (S110: YES), the control unit 200 performs a
corresponding process (S106), and when it is determined
that an operation is not made (S110: NO), the cellular phone
shifts into the stop state (S112). After the stop state, the
control unit again determines whether only the return deter-
mining region 134 is touched for predetermined time or
more (S100).

By the above configuration, it is possible to prevent a false
operation in high precision even with the cellular phone 600
having the touch sensor 132 only. In the meantime, the
control unit 200 may display a still image or moving image,
which indicates a range of the return determining region
134, at the stop state

As described above, according to the cellular phone 600
of the fourth embodiment, the second display regions 171
are displayed in different modes, so that it is possible to
realize the favorable visibility and to improve the operabil-
ity.

In the fourth embodiment, the power button 146 is pro-
vided on the end face of the end member 114. However, the
end members 114, 116 themselves may be configured as a
power button having a switch mechanism.

In addition, the end members 114, 116 may be provided
with keys for inputting a character.

Fifth Embodiment

(Outer Configuration)

A cellular phone 700 which is the electronic device
according to a fifth embodiment of the present invention is
described. The cellular phone 700 has the same outer
configuration as the cellular phone 100 according to the first
embodiment.

(Functional Configuration)

FIG. 17 is a block diagram showing schematic functions
of the cellular phone 700 according to the fifth embodiment.
As shown in FIG. 17, the cellular phone 700 has the first
display unit 110, the second display unit 120, the operation
unit 130, a using frequency detection unit 136, the camera
140, the voice output unit 142, the voice input unit 144, the
stereo speaker 150, the light emitting unit 152, the control
unit 400, the wireless communication unit 210 and the
storage unit 220.

The control unit 400 manages and controls the whole
cellular phone 700 by a semiconductor integrated circuit
including a central processing unit (CPU). Specifically, for
example, the control unit executes applications stored in the
storage unit 220, which realize a calling function, a message
input function, a music reproduction function, a TV watch-
ing function and the like, and applications such as Web
browser, schedule management and the like provided from
an application relay server (not shown) via a communication
network. The control unit 400 includes the execution control
unit 402 and the display control unit 404.

The execution control unit 402 transmits an operation on
the touch sensor 132 to the active application 160 (input
operation on a current display screen). In addition, the
execution control unit 402 executes an inactive application,
which is different from the active application, by the opera-
tion on the touch sensor 132.

The display control unit 404 controls screens that are
displayed on the first display unit 110 and the second display
unit 120. Specifically, the display control unit 404 displays
at least the first display region 161 based on the active
application on the first display unit 110. Also, the display
control unit 404 displays the second display regions 171
based on the inactive applications (other applications),
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which can be switched into the active application, on the
second display unit 120. The cellular phone of the fifth
embodiment is different from the cellular phone 600 of the
fourth embodiment, in that the third display region 181 is not
displayed and the second display regions 171 are scrolled.

The using frequency detection unit 136 detects using
frequencies of the respective applications in the cellular
phone 700 and transmits the same to the display control unit
404. The display control unit 404 displays the second
display regions 171 based on the higher using frequencies on
the second display unit 120. In the meantime, regarding the
using frequency, the application having the number of using
times or more in a predetermined time period may be
detected or the application having a higher ranking in a
predetermined time period may be detected. In addition, the
configuration is not limited thereto. For example, the
recently used applications (history) may be detected and
displayed as the second display regions 171 on the second
display unit 120. Alternatively, it may be possible to display
applications, which are selected by a user, on the second
display unit 120, as the second display regions 171.

The light emitting unit 152 emits the light from the inside
of the housing to the outside. In the forth embodiment, the
light emitting unit 152 illuminates the third display region
181. However, in the fifth embodiment, the light emitting
unit may illuminate an end portion of any second display
region 171, based on the setting made by a user.

(Operation Explanation)

The switching of the active application of the cellular
phone 700 according to the fifth embodiment is described
with reference to FIGS. 9(a) and 9(b). Here, FIG. 9(a) shows
a display screen of the second display unit 120 and FIG. 9(6)
shows a display screen of the first display unit 110. As
described above, when the active application is not selected
(when the cellular phone 100 starts up, and the like), a
standby screen may be displayed on the first display unit 110
that is at the surface side of the cellular phone 700. The
standby screen is released when the operation unit 130 is
operated.

In the fifth embodiment, when the sliding of the touch on
the touch sensor 132 is performed in the standby screen, the
first display region 161 and the second display regions 171
are scrolled in the sliding direction (refer to FIG. 10).

For example, when the sliding is made in the scroll
direction 501, Phone is selected as the active application and
is displayed on the first display region 161. In addition, the
second display region showing Phone is deleted. In addition,
when the sliding is repeated in the direction, the active
application is switched in order of Mail, Music, Navigation,
Camera, Media and Phone (in order of the scroll direction
501). As the active application is switched, the second
display regions 171 are also scrolled.

More specifically, when the active application is scrolled
in the scroll direction 501, it is switched into an application
located at the end (upper end) of the second display regions
171 in the scroll direction 501. As the application is newly
displayed on the first display unit 110, the band indicating
the corresponding application is deleted from the second
display unit 120 with being scrolled in the scroll direction
501. In addition, while the application (active application)
displayed on the first display unit 110 is scrolled in the scroll
direction 501, it is added to the opposite end (lower end) of
the second display unit 120 in the scroll direction 501. The
above switching of the operation screens is performed
continuously and smoothly. Accordingly, the operation is
made so that the application indicated by the second display
regions 171 at the back side is rotated and moved to the front
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side and is then displayed on the first display unit 110. Thus,
it is possible to sequentially switch a plurality of applica-
tions, as if a container were rotated. In this embodiment, the
scroll direction 501 has been exemplified. However, a scroll
direction 502 corresponding to a reverse sliding direction is
also applicable.

FIG. 18 shows the displays of the first display unit 110 and
the second display unit 120 of the cellular phone 700
according to the fifth embodiment when the active applica-
tion is selected. As shown in FIG. 18(a), for example, when
a media application is selected as the active application, the
second display regions 171 are scrolled, so that Phone and
Camera are arranged at both ends of the second display unit
120.

In addition, as shown in FIG. 18(b), when the sliding is
further made in the scroll direction from the above state, a
calling application is selected as the active application. In
this case, Mail and Media are arranged at both ends of the
second display unit 120.

According to the above configuration, by scrolling the
bands having the different display modes, the active appli-
cation can be switched, so that the operability can be
improved.

Like in the fifth embodiment, when the second display
unit 120 that is arranged on the different face is additionally
provided in addition to the first display unit 110, the display
control unit 404 may display one of the second display
regions 171 on the first display unit 110 while displaying the
first display region 161 on the first display unit 110 and the
second display regions 171 on the second display unit 170.
In other words, the display control unit may display the
bands of the second display regions 171 on the first display
unit 110 of the front face.

FIG. 10 illustrates a switching of an active application by
sliding of the touch to the touch sensor 132. As shown in
FIG. 10, in the fifth embodiment, it is assumed that the active
application is switched by performing the sliding on the
touch sensor 132 with both thumbs. Thereby, a user can
easily perform the operation.

FIGS. 19(a) and 19(5) illustrate another switching method
of an active application. As shown in FIGS. 19(a) and 19(),
the second display regions 171 may be displayed on the first
display unit 110 and the switching may be performed by
sliding the second display regions 171. That is, by sliding the
touch from the band indicating the desired application as a
base point (refer to FIG. 19(a)), the execution control unit
402 can switch the inactive application corresponding to the
band displayed on the base point of the sliding, into the
active application (refer to FIG. 19(b)). Thereby, it is pos-
sible to simply perform the switching without repeating the
sliding of the touch on the touch sensor 132 until reaching
the desired application. In the meantime, the second display
region 171 that is displayed on the first display unit 110 may
be a part of the inactive applications that are displayed on the
second display unit 120, or may be an application that is
separately selected.

Although preferred embodiments of the present invention
have been described with reference to the drawings, the
present invention is not limited thereto. It is apparent to one
skilled in the art that the embodiments can be variously
changed or modified within the scope defined in the claims,
which are intended to be included in the technical scope of
the present invention.

For example, in the above embodiments, the first display
unit 110 and the second display unit 120 are connected to
each other or made to be continuous by bending the short
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sides thereof. However, the first display unit 110 and the
second display unit 120 having a flat plate shape may be
used.

In the above embodiments, when the application, which
has been switched into the active application 160, is not
activated (is not executed) yet, the icon (command) for
activating (executing) the application is displayed. However,
accompanied with the switching, the control units 200, 400
may activate (execute) the application.

In the above embodiments, the touch sensor 132 is
overlapped on the first display unit 110. However, the
present invention is not limited thereto. For example, the
touch sensor 132 may be overlapped on the second display
unit 120.

In the above embodiments, the functions of Phone, Mail,
Music, Navigation, Camera and Media are provided. How-
ever, only some of the functions may be provided and the
other functions (for example, schedule function) may be
further provided.

In the above embodiments, the cellular phone and the
PDA have been exemplified as the electronic device accord-
ing to the present invention. However, a computer, a digital
camera, a music player, a car navigation, a television, a
gaming machine, a DVD player, a remote controller and the
like may be also applied in addition to the cellular phone.

Although the present invention has been described with
reference to the specific embodiments, it is apparent to one
skilled in the art that a variety of changes and modifications
can be made without departing from the spirit and scope of
the invention.

This application is based on Japanese Patent Application
No. 2009-077857 filed on Mar. 26, 2009 and Japanese Patent
Application No. 2009-077858 filed on Mar. 26, 2009, the
disclosures of which are incorporated herein by reference

INDUSTRIAL APPLICABILITY

The present invention can be applied to an electronic
device that has a touch sensor as an information input
means.

DESCRIPTIONS OF REFERENCE NUMERALS

100, 300, 600, 700: cellular phone
114: end member

116: end member

118: light transmission part

110: first display unit

120: second display unit

130: operation unit

132: touch sensor

132a: outer edge region

134: return determining region
136: using frequency detection unit
140: camera

142: voice output unit

144: voice input unit

146: power button

148 (148a, 148b, 148¢, 1484): sound output port
150: stereo speaker

152: light emitting unit

160: active application

161: first display region

170: inactive application (other application)
171: second display region

181: third display region

200, 400: control unit
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202, 402: execution control unit
204, 404: display control unit
210: wireless communication unit
220: storage unit

212: base station

332: sliding detection unit

500: PDA

510: (single) display unit

530: touch sensor

The invention claimed is:

1. An electronic device comprising:

a first display unit; a second display unit which is different

from the first display unit;

an application screen configured to display an active

application, and a list screen for displaying an ordered

list of inactive applications, wherein the application
screen and the list screen are displayed at a same time;

a touch sensor; and

a control unit for changing a displayed active application

to display an inactive application based on a touch

command received via the touch sensor, wherein:

a plurality of different operations to change the dis-
played active application to another application are
available at the same time, including a first operation
and a second operation;

when the first operation to change the displayed active
application to another application is made to the
application screen, inactive applications displayed in
the list screen are displayed in to the application
screen to be activated one by one according to the
order of the ordered list shown in the list screen;

when the second operation to change the displayed
active application to another application is made to
the list screen, inactive applications subjected to the
second operation are required to always be displayed
in to the application screen and activated one by one
according to the order of the ordered list shown in the
list screen; and

the displayed active application is displayed in the
application screen while, at the same time, a band for
the displayed active application is displayed in the
list screen; wherein for the first operation, the appli-
cation screen is provided on the first display unit
while the list screen is provided on the second
display unit; and wherein for the second operation,
the application screen is provided on a lower part of
the first display unit while the list screen is provided
on an upper part of the first display unit.

2. The electronic device according to claim 1, wherein the
control unit performs processing on the application screen
when an operation of a single touch is made to the appli-
cation screen.

3. The electronic device according to claim 1,

wherein when incoming call is received from an outside,

the control unit displays the reception on the second

display unit.

4. The electronic device according to claim 1, wherein by
the second operation, one of the inactive applications is
displayed in to the application screen and activated regard-
less of the order in the list screen.

5. The electronic device according to claim 1, wherein by
the first operation, one of the inactive applications is dis-
played in to the application screen and activated according
to the order in the list screen.

6. The electronic device according to claim 1, wherein the
first and second operations are included in the touch com-
mand.
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7. The electronic device according to claim 1, wherein the
second operation is performed by performing a touch and
slide operation on an inactive application.

8. The electronic device according to claim 1, wherein a
width of a band for the inactive applications is narrower than
a width of a band for the displayed active application.

9. The electronic device according to claim 1, further
comprising: wherein for the second operation, two or more
of a band for the inactive application is displayed in the list

screen which is provided on the lower part of the first display

unit.

10. An information processing method comprising:

a first display unit; a second display unit which is different
from the first display unit;

displaying, at the same time, an active application and a
list screen for that includes an ordered list of inactive
applications; and

changing a displayed active application to display an
inactive application based on a touch command
received via a touch sensor, wherein:

a plurality of operations to change the displayed active
application to another application are available at the
same time, including a first operation and a second
operation;

when the first operation to change the displayed active
application to another application is made to the
application screen, inactive applications displayed in
the list screen are displayed in to the application
screen to be activated one by one according to the
order of the ordered list shown in the list screen;

when the second operation to change the displayed
active application to another application is made to
the list screen, inactive applications subjected to the
second operation are required to always be displayed
in to the application screen and activated one by one
according to the order of the ordered list shown in the
list screen; and

the displayed active application is displayed in the
application screen while, at the same time, a band for
the displayed active application is displayed in the
list screen; wherein for the first operation, the appli-
cation screen is provided on the first display unit
while the list screen is provided on the second
display unit; and wherein for the second operation,
the application screen is provided on a lower part of
the first display unit while the list screen is provided
on an upper part of the first display unit.

11. The method according to claim 10, wherein a width of
a band for the inactive applications is narrower than a width
of a band for the displayed active application.
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12. The electronic device according to claim 10, further
comprising: wherein for the second operation, two or more
of a band for the inactive application is displayed in the list
screen which is provided on the lower part of the first display
unit.

13. An electronic device comprising:

a first display unit; a second display unit which is different

from the first display unit;

an application screen for displaying an active application

and a list screen for displaying an ordered list of

inactive applications, wherein the application screen

and the list screen are displayed at a same time,

wherein:

when a first operation is made to the application screen,
inactive applications displayed in the list screen are
displayed in to the application screen to be activated
one by one according to the order of the ordered list
shown in the list screen;

when a second operation made to one of the inactive
applications in the list screen, a subjected application
by the second operation is required to always be
displayed in the application screen and activated one
by one according to the order of the ordered list
shown in the list screen; and

the displayed active application is displayed in the
application screen while, at the same time, a band for
the displayed active application is displayed in the
list screen; wherein for the first operation, the appli-
cation screen is provided on the first display unit
while the list screen is provided on the second
display unit; and wherein for the second operation,
the application screen is provided on a lower part of
the first display unit while the list screen is provided
on an upper part of the first display unit.

14. The electronic device according to claim 13, wherein
the subjected application is one subjected from the inactive
application in the list screen.

15. The electronic device according to claim 13, wherein
the first and second operations are operated to change the
displayed active application to another application.

16. The electronic device according to claim 13, wherein
a width of a band for the inactive applications is narrower
than a width of a band for the displayed active application.

17. The electronic device according to claim 13, further
comprising: wherein for the second operation, two or more
of a band for the inactive application is displayed in the list
screen which is provided on the lower part of the first display
unit.





