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PERSONAL DIGITAL ASSISTANT, AND
DISPLAY CONTROL METHOD AND DISPLAY
CONTROL PROGRAM THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

The present application claims the benefit of the earlier
filing date of U.S. Provisional Patent Application Ser. No.
61/418,731 filed on Dec. 1, 2010, the entire contents of which
is incorporated herein by reference.

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

The present disclosure relates to a personal digital assistant
having multiple screens, and a display control method and
display control program of the personal digital assistant.

2. Description of the Related Art

In recent years, personal digital assistants having a large
screen display or two-screen display panel have been com-
mercially produced. With these personal digital assistants,
using a large screen display or two-screen display panel
cnables a great number of information to be displayed at the
same time, or enables information to be enlarged and dis-
played.

Note that, with Japanese Registered Utility Model No.
3133091 (FIGS. 1 to 4), a personal digital assistant having a
two-screen or three-screen display panel has been disclosed.
Specifically, this personal digital assistant described in this
publication includes folding or slide-type movable opening/
closing multi-windows, and a display screen is provided to
each of the movable opening/closing multi-windows.

SUMMARY

Incidentally, personal digital assistants according to the
related art having a large screen display panel or two-screen
display panel each have their advantages and disadvantages,
and it is difficult to say that these perform optimal display as
to various contents while satisfying a user’s various applica-
tions and requests.

For example, a personal digital assistant having a large
screen display panel is capable of displaying a great number
ol information within one screen at the same time using this
large area display panel, and is also capable of realizing an
easily viewable display by enlarging detailed information.
However, this personal digital assistant includes a drawback,
in that it is difficult to reduce the size of a device having such
a large screen display panel, and accordingly portability is
poor.

Also, for example, with a personal digital assistant having
a two-screen display panel, for example, when carrying this
personal digital assistant, high portability is realized by stor-

ing the casing using folding storage or slide storage or the 3

like. Also, during use this personal digital assistant is capable
of displaying a great number of information at the same time
by unfolding the two-screen display panel to display the
information on both display panels. However, with this per-
sonal digital assistant, the aspect ratio of one screen of display
panel differs from an aspect ratio at the time of adding two
screens of display panels. Therefore, in the case of this per-
sonal digital assistant, for example, in the event of displaying
a content having a fineness ratio optimized to the aspect ratio
of a display panel of one screen using a display panel of two
screens, this aspect ratio of two screens does not match the
fineness ratio of the content. Conversely, for example, in the
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event of displaying a content having a fineness ratio opti-
mized to the aspect ratio obtained by adding the two screens
on the display panel of one screen, the aspect ratio of this one
screen does not match the fineness ratio of the content.

Now, for example, with a cellular phone having a three-
screen display panel described in Japanese Registered Utility
Model No. 3133091, the aspect ratio of one screen is allowed
to match an aspect ratio when adding three screens.

However, with the case of the cellular phone having a
three-screen display panel described in this publication, for
example, an arrangement is made wherein folding movable
opening/closing multi-windows are closed by mutually fac-
ing the surfaces of the two display panels at the left and right
as to the central display panel surface. However, in this case,
when the windows are closed, the user of'this cellular phone
is not capable of viewing display on the display screen. Also,
in the case of this folding movable opening/closing multi-
windows, there operations have to be performed wherein at
the time of opening/closing the windows, the user opens or
closes one of the two windows to the left and right, and then
opens or closes the other window, and accordingly, operabil-
ity is far from good.

Also, with the cellular phone having a three-screen display
according to this publication, for example, in the event of
including slide movable opening/closing multi-windows, the
user can view at least one display screen even in a state in
which the windows are closed. However, with this slide mov-
able opening/closing multi-windows, at the time of unfolding
the display panels of three screens so as to be generally
flattened, a complex slide mechanism has to be used, and
accordingly, increase in cost and increase in terminal size are
unavoidable. Also, with the cellular phone according to this
publication, the slide movable opening/closing multi-win-
dows are opened/closed by relatively sliding the two display
panels at the left and right as to the central display panel.
Therefore, in the event of opening/closing the slide movable
opening/closing multi-windows, the user has to perform
operations for sliding one of the two windows to the left and
right and then sliding the other window, and accordingly,
operability is far from good.

It has been found desirable to provide a personal digital
assistant which enables display or enlarged display of a great
number of information using multiple screens, enables opti-
mal display as 0 various contents while satislying a vser’s
various applications and requests, realizes screen opening/
closing by simple operations, and further enables these using
a low-cost and small and thin configuration without using a
complex mechanism, and also to provide a display control
method and display control program of the personal digital
assistant.

According to an exemplary embodiment, the present dis-
closure is directed to an information processing device
including a plurality of rectangular-shaped casings each
including a first principal surface, and a second principal
surface opposing the first principal surface and including a
display panel having a predetermined aspect ratio. The infor-
mation processing device including a connecting portion con-
necting each of the plurality of rectangular-shaped casings in
a closed state in which each of the plurality of rectangular-
shaped casings are mutually overlaid and a display panel of at
least one of the plurality of rectangular-shaped casings is
externally exposed, and in an open state in which wall por-
tions of mutually adjacent rectangular-shaped casings abut
and the display panels of each of the plurality of rectangular-
shaped casings face a similar direction. The information pro-
cessing device further includes a terminal state detecting unit
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that detects the closed state and the opened state, and a display
control unit that controls display of each of the display panels.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic external perspective view of a per-
sonal digital assistant according to the present embodiment,
and is specifically a view of'this terminal in a terminal opened
state at the time of each of a first casing, a second casing, and
a third casing having a relative placement relation of gener-
ally 90 degrees as viewed from a display panel side;

FIG. 2 is a schematic external perspective view of the
personal digital assistant according to the present embodi-
ment, and is specifically a view of this terminal in a terminal
opened state at the time of the first casing, second casing, and
third casing being disposed so as to have a fully unfolded
state, as viewed from a texture panel side;

FIG. 3 is a schematic external perspective view of the
personal digital assistant according to the present embodi-
ment, and is specifically a view of this terminal in a terminal
closed state as viewed from a main display panel side;

FIG. 4 is a schematic external perspective view of the
personal digital assistant according to the present embodi-
ment, and is specifically view of this terminal in a terminal
opened state at the time of the first casing, second casing, and
third casing being disposed so as to have a fully unfolded
state, as viewed from the display panel side;

FIG. 5 is a schematic external perspective view of the
personal digital assistant according to the present embodi-
ment, and is specifically view of this terminal in a terminal
opened state at the time of each display panel surface of the
first casing, second casing, and third casing being unfolded so
as to have a generally flat alignment, as viewed from the
display panel side;

FIG. 6 is a perspective view enlarging and illustrating the
neighborhood of a first connecting portion for connecting the
first casing and the second casing of the personal digital
assistant according to the present embodiment in the terminal
closed state illustrated in FIG. 3;

FIG. 7is an enlarged perspective view of the neighborhood
of the first connecting portion for connecting the first casing
and the second casing of the personal digital assistant accord-
ing to the present embodiment in the terminal opened state
illustrated in FIG. 4, as viewed from the display panel side;

FIG. 8 is an enlarged perspective view ol the neighborhood
of the first connecting portion for connecting the first casing
and the second casing of the personal digital assistant accord-
ing to the present embodiment in the terminal opened state
illustrated in FIG. 5, as viewed from the display panel side;

FIG. 9 is an enlarged perspective view of the neighborhood

of the first connecting portion for connecting the first casing
and the second casing of the personal digital assistant accord-
ing to the present embodiment in the terminal opened state
illustrated in FIG. 4, as viewed from the display panel side,

and is specifically a view used for operational description of 3

this first connecting portion at the time of relatively turning
the first and second casings;

FIG. 10 is a cross-sectional view enlarging and illustrating
the neighborhood of the first connecting portion for connect-
ing the first casing and the second casing of the personal
digital assistant according to the present embodiment in the
terminal opened state illustrated in FIG. 4, and also illustrat-
ing the neighborhood of a first harness cover portion and a
second harness cover portion by being cut away in a terminal
shorter direction orthogonal to the terminal principal surface;

FIG. 11 is a cross-sectional view enlarging and illustrating
the neighborhood of a second connecting portion for connect-
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ing the first casing and the second casing of the personal
digital assistant according to the present embodiment in the
terminal opened state illustrated in FIG. 4, and also illustrat-
ing the neighborhood of a first tension element cover portion
and a second tension element cover portion by being cut away
in a terminal shorter direction orthogonal to the terminal
principal surface;

FIG. 12 is a cross-sectional view enlarging and illustrating
the neighborhood of a second connecting portion for connect-
ing the second casing and the third casing of the personal
digital assistant according to the present embodiment in the
terminal opened state illustrated in F1G. 4, and also illustrat-
ing the neighborhood of the first tension element cover por-
tion and the second tension element cover portion by being
cut away in a terminal shorter direction orthogonal to the
terminal principal surface;

FIG. 13 is an exploded perspective view of the first con-
necting portion and second connecting portion for connecting
the second casing and the third casing, and the circumferen-
tial portion thereof at the personal digital assistant in the
terminal opened state illustrated in F1G. 5 as viewed from the
display panel side;

FIG. 14 is an cxploded perspective view of the first con-
necting portion and second connecting portion for connecting
the second casing and the third casing, and the circumferen-
tial portion thereof at the personal digital assistant in the
terminal opened state illustrated in FIG. § as viewed from the
texture panel side;

FIG. 15 is a view enlarging the first connecting portion and
circumferential portion thereof alone of the exploded per-
spective view illustrated in FIG. 13;

FIG. 16 is a view enlarging the first connecting portion and
circumlerential portion thereol alone ol the exploded per-
spective view illustrated in FIG. 14;

FIG. 17 is a view enlarging the second connecting portion
and circumferential portion thereof alone of the exploded
perspective view illustrated in FIG. 13;

FIG. 18 is a view enlarging the second connecting portion
and circumferential portion thereof alone of the exploded
perspective view illustrated in FIG. 14;

FIG. 19 is a view illustrating the schematic appearance of
the first and second tension element portions provided to the
inside ol the second connecting portion;

FIG. 20 is a view extracting and enlarging the second
connecting portion alone in the terminal opened state as illus-
trated in FIG. §;

FIG. 21 is a view of the second connecting portion illus-
trated in FIG. 20, for example, as viewed from above;

FIG. 22 is a cross-scctional view of the sccond connecting
portion in FIG. 20 by being cut away along a dashed-two
dotted line in FIG. 21, as viewed from an arrow XXII[-XXII
direction;

FIG. 23 is a view of the second connecting portion illus-
trated in FIG. 20, for example, as viewed from the front side;

FIG. 24 is a cross-sectional view of the second connecting
portion in FIG. 23 by being cut away along a dashed-two
dotted line in FIG. 23, as viewed from an arrow XXIV-XXIV
direction;

FIG. 25 is a diagram used for description of a layout
example of a magnet and a hole element which are an example
of an opening/closing detection sensor included in the per-
sonal digital assistant according to the present embodiment;

FIG. 26 is a diagram used for description of an operation
control example based on the detection result of a terminal
state detection sensor, and is a view illustrating an example
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5
wherein a landscape video of an aspect ratio of 16:9 as viewed
from the user is displayed on the main display panel in the
terminal closed state;
FIG. 27 is a diagram used for description of an operation

6

example wherein a map, an aerial photography, and a live
scenery view video are displayed on the three screens in the
terminal opened state;

FIG. 39 is a diagram used for description of an operation

control example based on the detection result of the terminal 5 control example of the personal digital assistant according to
state detection sensor, and is a view illustrating an example ~ the present embodiment, and is a diagram illustrating an
wherein a video of an aspect ratio of 16:9 is displayed  €Xample wherein the original image before effect processing
enlarged on three screens of display panels in the terminal 1s;a (:mplayed on the main display panel in the terminal closed
opened state; state; : : i s
pFIG. 28 is a diagram used for description of a division 10 FIG. 40 s a diagram used for (_igscrlpt@n aren BipeEaLlEn
N .y o 5 control example of the personal digital assistant according to
percentage at the time of diving the original image into three : . . . .
s g . . . the present embodiment, and is a diagram illustrating an
by a first dividing and enlarging method while preventing an . o .
. . : . example wherein a minimum value image of the effect pro-
1mnage equivalent to a geomglnc fram‘e width be?"*‘e'm three cessing, an image before the effect processing at the point
display panels from being displayed in the terminal opened |5 (hereof, and a maximum value image of the effect processing
state; ) ) o are displayed on the three screens in the terminal opened
FIG. 29 is a diagram used for description of each divided  ggae.
enlarged image and a black belt image at the time of display- FIG. 41 is a diagram used for description of an operation
ing images obtained by dividing the original image into three control example of the personal digital assistant according to
and enlarged using the firstdividing and enlarging method, on 20 the present embodiment, and is a diagram illustrating an
the three display panels; example wherein an image list. and two selected images
FIG. 30 is a diagram used for description of a division before synthesizing are displayed on the three screens in the
percentage at the time of dividing the original image into terminal opened state;
three using a third dividing and enlarging method; FIG. 42 is a diagram used for description of an operation
FIG. 31 is a diagram used for description of each divided 25 control example of the personal digital assistant according to
enlarged image and a black belt image at the time of display- the present embodiment, and is a diagram illustrating an
ing images obtained by dividing the original image into three example wherein two selected images before synthesizing,
and enlarged using a second dividing and enlarging method and an image after synthesizing are displayed on the three
and the third dividing and enlarging method, on the three screens in the terminal opened state;
display panels; 30 FIG. 43 is a diagram used for description of an operation
FIG. 32 is a diagram used for description of a division control example of the personal digital assistant according to
percentage at the time of dividing the original image into the present embodiment, and is a diagram illustrating an
three using the second dividing and enlarging method; example wherein a document to be shown to the partner side,
FIG. 33 is a diagram used for description of an operation a document for himself’herself, and the user interface screen
control example based on the detection result of the terminal 35 for input operations are displayed on the three screens in the
state detection sensor, and is a diagram illustrating an terminal opened state;
example wherein a moving image, and a moving image serv- FIG. 44 is an external view illustrating a schematic external
ing as related information thereof, and supplementary infor- configuration example of a three-screen slide-type personal
mation are displayed on the three screens in the terminal digital assistant according to an embodiment of the present
opened state; 40 disclosure, and specifically illustrating a terminal in a termi-
FIG. 34 is a diagram used for description of an operation nal closed state as viewed from the side wall surface direction
control example of the personal digital assistant according to side of the casing short side;
the present embodiment, and is a diagram illustrating an FIG. 45 is an external view illustrating a schematic external
example wherein a live video, a screen for communication configuration example of the three-screen slide-type personal
between users, and a user interface screen [or input operations 45 digital assistant according to an embodiment of the present
are displayed on the three screens in the terminal opened disclosure, and specifically illustrating a state during the first
state; through third casings being subjected to slide transition;
FIG. 35 is a diagram used for description of an operation FIG. 46 is an external view illustrating a schematic external
control example of the personal digital assistant according to configuration example of the three-screen slide-type personal
the present embodiment, and is a diagram illustrating an 50 digital assistant according to an embodiment of the present
cxample wherein a map is displayed on the main display disclosure, and specifically illustrating the terminal being in a
panel in the terminal closed state; terminal opened state by subjecting the first through third
FIG. 36 is a diagram used for description of an operation casings to slide transition;
control example of the personal digital assistant according to FIG. 47 is a diagram for describing slide transition between
the present embodiment, and is a diagram illustrating an 55 aterminal opened state and a terminal closed state, and opera-
example wherein an enlarged detailed map including the cen- tion of the connecting portion, at the three-screen slide-type
tral place is displayed on the three screens in the terminal personal digital assistant according to an embodiment of the
opened state; present disclosure, and is specifically a detailed external view
FIG. 37 is a diagram used for description of an operation of the terminal in the terminal closed state as viewed from the
control example of the personal digital assistant according to 60 side wall surface direction side of the casing short side;
the present embodiment, and is a diagram illustrating an FIG. 48 is a diagram for describing transition from a ter-
example wherein a wide area map including a region includ- minal closed state until both display panels of the second and
ing the central place, and a region adjacent thereto are dis- third casings are generally parallel and horizontally aligned at
played on the three screens in the terminal opened state; the three-screen slide-type personal digital assistant accord-
FIG. 38 is a diagram used for description of an operation 65 ing to an embodiment of the present disclosure;

control example of the personal digital assistant according to
the present embodiment, and is a diagram illustrating an

FIG. 49 is a diagram for describing transition from a ter-
minal opened state until both display panels of the second and
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third casings are parallel and horizontally aligned until a
terminal opened state at the three-screen slide-type personal
digital assistant according to an embodiment of the present
disclosure;

8

cally illustrating a flow of processing from activation to end of
an image synthesizing application program;

FIG. 60 is a flowchart illustrating a flow of processing at the
time of the personal digital assistant executing an application

FIG. 50 is a block diagram illustrating, in a case where the 5 program for realizing ninth operation control, and specifi-
personal digital assistant according to the present embodi- cally illustrating a flow of a processing portion from shooting
ment is, for example, a cellular phone terminal, a schematic to saving at the time of a terminal opened state and a terminal
internal configuration example of this cellular phone termi- closed state after activation of a camera application program;
nal; FIG. 61 is a flowchart illustrating a flow of processing at the

FIG. 51 is a flowchart illustrating a flow of processing at the 10 time of the personal digital assistant executing an application
time of the personal digital assistant executing an application program for realizing the ninth operation control, and specifi-
program for realizing first operation control through third  cally illustrating a flow of a processing portion from shooting
operation control, and specifically illustrating a flow of a to saving at the time of a terminal partially opened state after
processing portion for performing one-screen display and activation of the camera application program;
three-screen enlarged display of a video according to terminal 15 FIG. 62 is a flowchart illustrating a flow of processing at the
opening/closing operation; time of the personal digital assistant executing an application

FIG. 52 is a flowchartillustrating a tlow of processing atthe  program for realizing twelfth operation control, and specifi-
time of the personal digital assistant executing an application cally illustrating a flow of processing at the time of execution
program for realizing the first operation control through third of a both-side view application program;
operation control, and specifically illustrating a flow of a 20 FIG. 63 is a flowchart illustrating a flow of processing at the
processing portion for displaying a moving image, a moving  time of the personal digital assistant executing an application
image of related information thereof, and supplementary program for realizing thirteenth operation control, and spe-
information on the three screens; cifically illustrating a flow of processing at the time of execu-

FIG. 53 is a flowchart illustrating a flow ot processing at the tion of a book-style application program; and
time of the personal digital assistant executing an application 25 FIG. 64 is a diagram illustrating a list for comparing each
program for realizing the first operation control through third  effect to be realized by the personal digital assistant according
operation control, and specifically illustrating a flow of a to the present embodiment, and a realizable or unrealizable
processing portion after activation of an e-mail application  effect by various types of personal digital assistants according
program; the related art.

FIG. 54 is a flowchart illustrating a flow of processing at the 30
time of the personal digital assistant executing an application DESCRIPTION OF THE PREFERRED
program for realizing the first operation control through third EMBODIMENTS
operation control, and specifically illustrating a flow of a
processing portion after activation of a network communica- Hereatter, an embodiment of the present disclosure will be
tion application program; 35 described while referring to the drawings.

F1G. 551s a flowchart illustrating a flow of processing at the Note that, with the present embodiment, a personal digital
time of the personal digital assistant executing an application assistant such as a cellular phone terminal having three screen
program for realizing fourth operation control through sixth display panels will be given as an example to which the
operation control, and specifically illustrating a flow of a present disclosure is applied. It goes without saying that the
processing portion for performing one-screen map display, 40 content described in the present embodiment is consistently
three-screen enlarged map display, or three-screen wide area an example, the number of display panels is not restricted to
map display according to terminal opening/closing opera- three surfaces, how to fold and unfold a casing and a display
tion; panel is not restricted to folding and unfolding of a later-

FIG. 56 is a flowchart illustrating a flow of processing at the described folding screen type, and further the shapes and
time ol the personal digital assistant executing an application 45 number of components making up the personal digital assis-
program for realizing the fourth operation control through tant are also not restricted.
sixth operation control, and specifically illustrating a flow of Schematic External Configuration of Personal Digital Assis-
a processing portion for displaying a map, an aerial photo- tant According to Present Embodiment
graphic video, and a live scenery view video on the three FIGS. 1 through 5 illustrate a schematic external configu-
screens; 50 ration example of a personal digital assistant 1 according to

FIG. 57 is a flowchart illustrating a flow of' processing at the the present embodiment.
time of the personal digital assistant executing an application As illustrated in FIGS. 1 through 5, the personal digital
program for realizing seventh operation control, and specifi- assistant 1 according to the present embodiment is configured
cally illustrating a flow of a processing portion for displaying s0 as to have three casings of a first casing 2, a second casing
an effect processed image on the three screens at the time of 55 3, and a third casing 4. Each of these first casing 2, second
transition being made from a terminal closed state to a termi- casing 3, and third casing 4 has a rectangular plate shape
nal opened state in the vertically longitudinal direction; including a first principal surface, and a second principal

FIG. 58 is a flowchart illustrating a flow of processing at the surface mutually facing this first principal surface. Also, each
time of the personal digital assistant executing an application of the first casing 2, second casing 3, and third casing 4 has a
program for realizing the seventh operation control, and spe- 60 display panel of a predetermined aspect ratio on the first
cifically illustrating a flow of a processing portion for display- principal surface side, and has a texture panel on the second
ing an effect processed image on the three screens at the time principal surface side.
of transition being made from a terminal closed state to a More specifically, the first casing 2 has the first and second
terminal opened state in the horizontally lateral direction; two principal surfaces which mutually face, and also has

FI1G. 59 is a flowchart illustrating a flow of processing at the 65 predetermined thickness, which makes up, for example, a

time of the personal digital assistant executing an application
program for realizing eighth operation control, and specifi-

rectangular plate shape, and includes for example, a second
sub display panel SD2 of 3.6 inch size with an aspect ratio of
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16:9 on the first principal surface side, and a main texture
panel MP on the second principal surface side. Also, the first
casing 2 also includes a shooting lens 7 for digital cameras,
light 8 for emitting extra light for shooting, and a release
button 7S available for releasing at the time of camera shoot-
ing, on the main texture panel MP side. The second sub
display panel SD2 is made up of a flat display panel such as a
liquid crystal display or organic Electro Luminescent (EL) or
the like. Also, a transparent touch sensor panel of which the
size covers generally the entire surface of the panel thereof is
provided to the front surface of this second sub display panel
SD2. Note that, in the case of the present embodiment, the
main texture panel MP has a shape wherein the longer direc-
tion has a linear shape, and the shorter direction has a con-
vexly curved shape, but it goes without saying that this may
have another shape.

Also, the second casing 3 has the first and second two
principal surtaces which mutually face, and also has prede-
termined thickness, which makes up, for example, a rectan-
gular plate shape, and includes for example, a first sub display
panel SD1 of 3.6 inch size with an aspect ratio 0f 16:9 on the
first principal surface side, and a first texture panel TP1 on the
second principal surface side. The first sub display panel SD1
is made up of a flat display panel such as a liquid crystal
display or organic EL or the like, and also, a transparent touch
sensor panel of which the size covers generally the entire
surface of the panel thereof is provided to the front surface of
this first sub display panel SD1. The first texture panel TP1
has a generally flat plane shape.

Similarly, the third casing 4 has the first and second two
principal surfaces which mutually face, and also has prede-
termined thickness, which makes up, for example, a rectan-
gular plate shape, and includes for example, a main display
panel MD of 3.6 inch size with an aspect ratio of 16:9 on the
first principal surface side, and a second texture panel TP2 on
the second principal surface side. The main display panel MD
is made up of a flat display panel such as a liquid crystal
display or organic EL or the like, and also, a transparent touch
sensor panel of which the size covers generally the entire
surface of the panel thereof is provided to the front surface of
this main display panel MD. The second texture panel TP2
has a generally flat plane shape.

Note that, with the main texture panel MP, and the first and
second texture panels TP1 and TP2, various pictures or pho-
tos or the like may be adhered thereto, or various ornaments or
patterns may be provided thereto. In addition, with the present
embodiment, all or some of the main texture panel MP and the
first and second texture panels TP1 and TP2 may have a
display panel.

Also, with the present embodiment, the first casing 2, sec- :

ond casing 3, and third casing 4 include, for cxample, press-
ing keys K with three keys as a set in the neighborhood of
edge portions 21, 22, and 23 of one of the longer sides of each
display panel provided surface. Each of the pressing keys K

with three keys as a set has, for example, a rectangular-shaped s

key top, where the long side direction of each key top is
parallel to the shorter direction of the display panel provided
surface, and is arrayed linearly. A predetermined function is
assigned to each of the pressing keys K by the application
program under execution. Note that the number of the press-
ing keys K provided to each casing is not restricted to three,
and may be other numbers, and also, the number or shapes of
the pressing keys K may differ for each casing, and the
installed place of the pressing keys K is not restricted to the
example of the present embodiment.

Further, with the personal digital assistant 1 according to
the present embodiment, a speaker for any one channel of left
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and right channels for stereo audio output is provided to, for
example, the first casing 2, and a speaker for the other channel
is provided to, for example, the third casing 4. Note that an
arrangement may be made wherein, with the personal digital
assistant 1 according to the present embodiment, a speaker for
left and right two channels for stereo audio output is provided
to the first casing 2 and third casing 4, and also a speaker for
the center channel is provided to the second casing 3. These
speakers for audio output are provided to, for example, the
neighborhood of the longer side edge portions 21, 22, and 23
of each of the casings.

Note that, in the event that the personal digital assistant 1
according to the present embodiment is a cellular phone ter-
minal, for example, a speaker for receiver is provided to the
neighborhood of an edge portion 18 of one of the longer sides
of the main display panel MD of the third casing 4, and a
microphone for transmitter is provided to the neighborhood
of the edge portion 23 of the other longer side.

In addition, the personal digital assistant 1 according to the
present embodiment may include various types of devices to
one of the first casing 2 through the third casing 4 in the same
way as with a common personal digital assistant, such as a
cable connection terminal, an external memory slot, an LED
lamp for sending-and-receiving notifications, an antenna for
receiving television broadcasting, and so forth.

Also, the personal digital assistant 1 according to the
present embodiment includes a connecting portion which
enables transition between a first terminal placement state in
which the casings 2 through 4 are mutually overlaid by pre-
determined principal surfaces of the casings 2 through 4
mutually fully facing, and a second terminal placement state
in which, for example, the first principal surfaces or second
principal surfaces of the casings 2 through 4 are arrayed in
parallel generally in the same lateral direction.

Here, in the case of the personal digital assistant 1 accord-
ing to the present embodiment illustrated in FIGS. 1 through
5, the connecting portion rotatably connects the long wall
portions of adjacent casings of the casings 2 through 4 as to
the rotary shaft in the long direction thereof. Specifically, with
the personal digital assistant 1 according to the present
embodiment, turning position relationship between adjacent
casings can be changed from the first terminal placement state
in which the first principal surfaces or second principal sur-
faces of adjacent casings connected by the connecting portion
mutually face, (o the second placement state in which the [irst
principal surfaces or second principal surfaces of both of the
adjacent casings are arrayed generally in parallel generally in
the same lateral direction.

More specifically, the first casing 2 and second casing 3 are
disposed so that ones of the side wall surfaces of the long side
wall surtaces of cach thercof adjoin cach other, and also the
adjacent both side wall surfaces are rotatably connected by a
set of connecting portions made up of a first connecting
portion 5U and a second connecting portion 5D. Specifically,
the first connecting portion SU rotatably connects the side
wall surface in the neighborhood of one of the edge portions
16 on the long side of the first casing 2. and the side wall
surface in the neighborhood of one of the edge portions 17 on
the long side of the second casing 3 facing thereto, and simi-
larly, the second connecting portion 5D rotatably connects the
side wall surface in the neighborhood of one of the edge
portions 21 on the long side of the first casing 2, and the side
wall surface in the neighborhood of one of the edge portions
22 on the long side of the second casing 3 facing thereto.

Also, the second casing 3 and third casing 4 are disposed so
that the other side wall surface of this second casing 3 and one
of the side wall surfaces of the third casing 4 adjoin each
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other, and also both adjacent side wall surfaces are rotatably
connected by a set of connecting portions made up of the first
connecting portion 6U and the second connecting portion 61.
Specifically, the first connecting portion 6U rotatably con-

12

such as a folding screen. Accordingly, the user who uses the
personal digital assistant 1 according to the present embodi-
ment can change this personal digital assistant 1 from the
terminal closed state to the terminal opened state, for

nects the side wall surface in the neighborhood of one of the 5 example, by performing an operation such as opening the first
edge portions 17 on the long side of the second casing 3, and casing 2, second casing 3, and third casing 4 one at a time.
the side wall surface in the neighborhood of one of the edge Also, in the case of the present embodiment, the user can
portions 18 on the long side of the third casing 4 facing change this personal digital assistant from the terminal closed
thereto, and similarly, the second connecting portion 6D state to the terminal opened state not only by such a terminal
rotatably connects the side wall surface in the neighborhood 10 opening operation, but also by a one action operation such as
of one of the edge portions 22 on the long side of the second opening the first casing 2 and third casing 4 of the personal
casing 3, and the side wall surface in the neighborhood of one digital assistant 1 in the terminal closed state which is a
of the edge portions 23 on the long side of the third casing 4 landscape screen as viewed from this user herself/himself, in
facing thereto. Note that the detailed configurations of a set of the up-and-down direction of the vertically longitudinal
the first and second connecting portions SU and 5D, and aset 15 direction at once. Similarly, this personal digital assistant 1
of'the first and second connecting portions 6U and 6D will be can be changed from the terminal closed state to the terminal
described later. opened state by one action operation such as opening the first
With the personal digital assistant 1 according to the casing 2 and third casing 4 of the personal digital assistant 1
present embodiment, as described above, the first casing 2 in the terminal closed state which is a portrait screen as
and second casing 3 are rotatably connected by a set of the 20 viewed from this user herselt/himself, in the lefi-and-right
first and second connecting portions SU and 5D, and also, the direction of the horizontally lateral direction at once. Con-
second casing 3 and third casing 4 are rotatably connected by versely, with the present embodiment, the user can change the
a set of the first and second connecting portions 6U and 6. personal digital assistant 1 from the terminal opened state to
Therefore, the personal digital assistant according to the the terminal closed state by performing an operation such as
present embodiment can take a state in which the first casing 25 closing the first casing 2, second casing 3, and third casing 4
2 through the third casing 4 are completely overlaid as illus- one at a time. Also, in the case of the present embodiment, the
trated in FIG. 3, and a state in which the first casing 2 through user can change the personal digital assistant 1 from the
the third casing 4 are not completely overlaid as illustrated in terminal opened state to the terminal closed state not only by
FIGS. 1, 2.4, and 5. With the above description, as illustrated such a terminal closing operation but also by one action
in FIG. 3, the first terminal placement state in which the first 30 operation such as closing the first casing 2 and third casing 4
casing 2, second casing 3, and third casing 4 are generally of the personal digital assistant 1 in the terminal opened state
completely overlaid by the second sub display panel SD2 of  in which the three screens are arrayed in the horizontally
the first casing 2, and the first sub display panel SD1 of the lateral direction as viewed from this user herself/himself,
second casing 3 mutually generally fully facing, and also the from the left-and-right direction of the horizontally lateral
first texture panel TP1 of the second casing 3. and the second 35 direction at once. Similarly, the user can change the personal
texture panel TP2 of the third casing 4 mutually generally digital assistant 1 from the terminal opened state to the ter-
fully facing, will specifically be referred to as “terminal minal closed state by one action operation such as closing the
closed state™. Also, for example, as illustrated in FIGS. 1, 2, 4, first casing 2 and third casing 4 of the personal digital assis-
and 5, in the event that the display panels of the first casing 2 tant 1 in the terminal opened state in which the three screens
and second casing 3 do not mutually fully face, and the texture 40 are arrayed in the vertically longitudinal direction as viewed
panels of the second casing 3 and third casing 4 do not from this user herself/himself, from the up-and-down direc-
mutually fully face, with the following description, such a tion of the vertically longitudinal direction at once.
state in which none of the first casing 2, second casing 3, and Also, with the personal digital assistant 1 according to the
third casing 4 is overlaid will specifically be referred to as present embodiment, each of the main, first, second sub dis-
“terminal opened state™. Note that, specilically, the terminal 45 play panels MD, SD1, and SD2 has a 3.6-inch size with an
opened state illustrated in FIG. 5 is in the second terminal aspect ratio of 16:9. Accordingly, with the personal digital
placement state in which the first principal surfaces or second assistant 1 according to the present embodiment, in the event
principal surfaces of both adjacent casings are arrayed gen- that the three screens made up of the three display panels in
erally in parallel generally in the same lateral direction. the terminal opened state is regarded as one screen, the screen
That is to say, the personal digital assistant 1 according to 350 size made up of'the three screens thereof is around 6.4 inch in
the present embodiment is, in the terminal closed state, in a size with an aspect ratio of 16:9 (i.c., 16:9x3=16:27=9:16).
compact folded state in which the first casing 2 through the That is to say, with the personal digital assistant 1 according
third casing 4 are each overlaid. Also, with the personal to the present embodiment, the number of the display panels
digital assistant 1 according to the present embodiment, in the is arranged to be a number so that an aspect ratio obtained by
terminal closed state, the screen ofthe main display panel MD 55 adding all of the display panels crossly arrayed in parallel
constantly externally exposed is in a visible state as viewed with generally the same direction in the terminal opened state
from the user. On the other hand, with the personal digital generally matches the predetermined aspect ratio of 16:9.
assistant 1 according to the present embodiment, in the ter- Note that, with the present embodiment, the rotatable
minal opened state, all of the three screens ofthe main display angular ranges of the first and second connecting portions 5U
panel MD, first sub display panel SD1, and second sub dis- 60 and 5D are, as illustrated in FIG. 3, from an angle (generally
play panel SD2 are in a visible state as viewed from the user. 0 degree) where both display panel surfaces are generally
Particularly, in the terminal opened state illustrated in FIG. 5, parallel by both display panel surfaces of the first casing 2 and
the three screens are arrayed generally in parallel generally in second casing 3 fully facing each other, as illustrated in FIG.
the same lateral direction, and a generally flat screen can be 5 for example, to an angle where both display panel surfaces
realized by these three screens. 65 of the first casing 2 and second casing 3 are generally lined up

Also, the personal digital assistant 1 according to the
present embodiment is configured so as to be opened/closed

sideways (generally 180 degrees). Similarly, the rotatable
angular ranges of the first and second connecting portions 6UJ
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and 6D are, as illustrated in FIG. 3, from an angle (generally
0 degree) where both texture panel surfaces are generally
parallel by both texture panel surfaces of the second casing 3
and third casing 4 fully facing each other, as illustrated in FIG.
5 for example, to an angle where both texture panel surfaces
ofthe first casing 2 and second casing 3 are generally lined up
sideways (generally 180 degrees). It goes without saying that
the rotatable angular ranges of the first and second connecting
portions 53U and 5D, and the first and second connecting
portions 6U and 61D may be 180 degrees or more, respectively.
Also, with the present embodiment, an example has been
described wherein the first and second connecting portions
5U and 5D, and the first and second connecting portions 6U
and 6D are each a set made up of two, but the number of each
set is not restricted to the above example, for example, such as
a set made up of three, a set made up of four, or the like.

Also, with the personal digital assistant 1 according to the
present embodiment, it we say that the first casing 2, second
casing 3, and third casing 4 are in an opened state, for
example, such as FIGS. 1, 2, and 4, and for example, one edge
portions 21, 22, and 23 of the first casing 2 through third
casing 4 are disposed on, for example, a table or the like, so as
to be contacted, the personal digital assistant 1 can stand
alone.

Detailed Configuration of Connecting Portion and Adjacent
Casing Portions Thereof

Next, the detailed configurations of the first and second
connecting portions SU and 5D, and the first and second
connecting portions 6U and 6D will be described with refer-
ence to FIGS. 6 through 24.

Here, FIG. 6 enlarges and illustrates the neighborhood of
the first connecting portion 5U at the time of the personal
digital assistant 1 according to the present embodiment being
set to the terminal closed state illustrated in FIG. 3. Also, FIG.
7 illustrates an enlarged view of the neighborheod of the first
connecting portion 5U at the time of the personal digital
assistant 1 according to the present embodiment being set to
the terminal opened state illustrated in FIG. 4 as viewed from
the display panel side, and FIG. 8 illustrates an enlarged view
of the neighborhood of the first connecting portion SU at the
time of'the personal digital assistant 1 according to the present
embodiment being set to the terminal opened state illustrated
in FIG. 5 as viewed from the display panel side. Also, FIG. 9
illustrates the neighborhood of the first connecting portion 5U
in the terminal opened state in FIG. 4 by [urther enlarging this
as compared to the example in FIG. 7, and also illustrates the
motion of the first connecting portion 5U at this time. FIG. 10
illustrates, with the example in FIG. 9, a cross section at the
time of cutting away the neighborhood of the first connecting
portion 5U in the casing short direction and also in the vertical
dircction as to the casing principal surface. FIG. 11 illustrates
a cross section of the neighborhood of the second connecting
portion 5D as viewed from the display panel side in the event
that the first connecting portion SU is set to the state in FIG.

9, and at the time of cutting away the neighborhood of the 3

second connecting portion 5D in the casing short direction
and also in the vertical direction as to the casing principal
surface. Also, FIG. 12 illustrates a cross section of the neigh-
borhood of the second connecting portion 6D as viewed from
the texture panel side in the terminal opened state in FIG. 4,
and at the time of cutting away the neighborhood of the
second connecting portion 6D in the casing short direction
and also in the vertical direction as to the casing principal
surface. Also, FIG. 13 illustrates, in the terminal opened state
as illustrated in FIG. 5, the second casing 3, third casing 4,
first connecting portion 6U, second connection portion 6D,
and the circumferential portion thereof as exploded and
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viewed from the display panel side. FIG. 14 illustrates, in the
terminal opened state as illustrated in FIG. 5, the second
casing 3, third casing 4, first connecting portion 6U, second
connection portion 6D, and the circumferential portion
thereof as exploded and viewed from the texture panel side.
Also, FIG. 15 enlarges and illustrates the neighborhood ofthe
first connecting portion 6U illustrated in FIG. 13, and on the
other hand, F1G. 16 enlarges and illustrates the neighborhood
of the first connecting portion 6D illustrated in FIG. 14. Also,
FIG. 17 enlarges and illustrates the neighborhood of the sec-
ond connecting portion 6D illustrated in FIG. 13, and FIG. 18
enlarges and illustrates the neighborhood of the second con-
necting portion 6D illustrated in FIG. 14. Further, FIG. 19
illustrates schematic outer appearances of later-described
first and second tension element portions 6D8 and 6D9 pro-
vided to the inside of the second connecting portion 6D. Also,
FIG. 20 illustrates a diagram extracting and enlarging the
second connecting portion 6D alone in the terminal opened
state as illustrated in FIG. 5. Further, FIG. 21 illustrates a
diagram of the second connecting portion 6D illustrated in
FIG. 20 as viewed from above, and FIG. 22 illustrates a
cutaway view by cutting away the second connecting portion
6D in FIG. 20 along a dashed-two dotted line in FIG. 21 as
viewed from an arrow XXII-XXII direction. Also, FIG. 23
illustrates a diagram of the second connecting portion 6>
illustrated in FIG. 20 as viewed from the front side for
example, and FIG. 24 illustrates a cutaway view by cutting
away the second connecting portion 6D in FIG. 23 along a
dashed-two dotted line in FIG. 23 as viewed from an arrow
XXIV-XXIV direction. Note that the first connecting portion
5U is configured generally in the same way as the first con-
necting unit 6U, and the second connecting portion 5D is
configured generally in the same way as the second connect-
ing unit 6D, and accordingly, the exploded views of the first
and second connecting portions 5U and 5D and description
thereof will be omitted.

As illustrated in FIGS. 6 through 24, with the personal
digital assistant 1 according to the present embodiment, the
first connecting portion 6U is configured of a first harness
cover portion 6U1 and a second harness cover portion 6U2, a
first turning lid portion 6U22 and a second turning lid portion
6U23, a first hinge portion 6U3 and a second hinge portion
6U4, and a hinge screw portion 6U7 and a hinge shaft portion
6U26. Similarly, the first connecting portion 5U is configured
ol a [irst hamess cover portion SU1 and a second harness
cover portion 5U2, an unshown first turning lid portion and an
unshown second turning lid portion, a first hinge portion S5U3
and a second hinge portion 5U4, and a hinge screw portion
5U7 and an unshown hinge shaft portion.

Also, with the personal digital assistant 1 according to the
present embodiment, the sccond conncecting portion 6D is
configured of a first tension element cover portion 6D1 and a
second tension element cover portion 6D2, a first cover lid
portion 613 and a second cover lid portion 6D17, a first
hinge portion 6D3 and a second hinge portion 6D4, a hinge
screw portion 6D7 and a hinge shaft portion 6126, and a first
tension element portion 6D8 and a second tension element
portion 6D9. Similarly, the second connecting portion 5D is
configured of a first tension element cover portion 5D1 and a
second tension element cover portion 5D2, a first cover lid
portion 5D13 and a second cover lid portion SD17, a first
hinge portion 5D3 and a second hinge portion 5D4, a hinge
screw portion 5D7 and an unshown hinge shaft portion, and a
first tension element portion 5D8 and a second tension ele-
ment portion 5D9.

Here, the first hinge portion 6U3 has a cylindrical shape
including an intra-cylinder space 6U3¢, and the second hinge

Ex. 1005, p. 59
MOTOROLA et al. v. MULTIFOLD
IPR2025-00039



US 8,928,552 B2

15

portion 6U4 has a cylindrical shape including an intra-cylin-
der space 6Udc. Also, the intra-cylinder outer diameters of
both of the first hinge portion 6U3 and the second hinge
portion 6U4 are generally the same diameter. Further, the
lengths in the cylinder shaft directions of both of the first
hinge portion 6U3 and the second hinge portion 6U4 are
generally the same length for example. The first hinge portion
6U3 is disposed so that the cylinder shatt direction thereof is
parallel in the long direction of the second casing 3, and also,
a portion of the cylinder outer circumference thereof is fix-
edly formed integral with the side wall surface of the neigh-
borhood of the long side edge portion 17 of the second casing
3. On the other hand, the second hinge portion 6U4 is dis-
posed so that the cylinder shaft direction thereof is parallel in
the long direction of the third casing 4, and also, a portion of
the cylinder outer circumference thereof is fixedly formed
integral with the side wall surface of the neighborhood of the
long side edge portion 18 of the third casing 4 in a position
shifted by the length in the cylinder shaft direction of this first
hinge portion 6U3 as to the placement position of the first
hinge portion 6U3.

The hinge shaft portion 6U26 has a cylindrical shape. The
cylinder outer diameter of this hinge shaft portion 6U26 is
somewhat smaller than both the intra-cylinder inner diam-
eters of the first hinge portion 6U3 and the second hinge
portion 6U4. Also, the length ofthe cylinder shaft direction of
this hinge shaft portion 6U26 is shorter than length obtained
by adding the length of the cylinder shaft direction of the first
hinge portion 6U3, and the length of the cylinder shaft direc-
tion of the second hinge portion 6U4, but on other hand,
longer than the lengths in the cylinder shaft directions of the
first hinge portion 6U3 and the second hinge portion 6U4.
That is to say, the hinge shaft portion 6U26 places the shaft
between the first hinge portion 6U3 and the second hinge
portion 6U4 by being inserted into both the cylinder spaces
6U3¢ and 6U4c in a state in which the mutually correspond-
ing cylinder edge portions of the first hinge portion 6U3 and
the second hinge portion 6U4 are in contact with each other,
and also both cylinder shafts match.

The hinge screw portion 6UJ7 is screwed, for example, from
the open side cylinder edge portion side of the first hinge
portion 6U3 to the cylinder space 6U3c¢ after the hinge shaft
portion 6126 is inserted into the cylinder spaces 6U3¢ and
6Udc of the first hinge portion 6U3 and the second hinge
portion 6U4. Note that of both the cylinder edge portions
which the second hinge portion 6U4 has, the cylinder edge
portion serving as the opposite side as to the cylinder edge
portion which is in contact with the first hinge portion 613 is
closed, which prevents the inserted hinge shaft portion 6U26

from protruding. Also, the screw-thread head diameter of the :

hinge serew portion 6U7 is generally the same diameter as the

cylinder outer diameters of the first hinge portion 6U3 and the

second hinge portion 6U4 or a smaller diameter than those.
Also, the first hinge portion 6D3 has a cylindrical shape

including an intra-cylinder space 6D3¢, and the second hinge 5

portion 614 has a cylindrical shape including an intra-cylin-
der space 6D4c. Also, the intra-cylinder inner diameters of
both of the first hinge portion 6D3 and the second hinge
portion 614 are generally the same diameter. Further, the
lengths in the cylinder shaft directions of both of the first
hinge portion 6D3 and the second hinge portion 6D4 are
generally the same length for example. Also, the first hinge
portion 63 is disposed so that the cylinder shaft direction
thereof'is parallel in the long direction of the second casing 3,
and also, a portion of the cylinder outer circumference thereof
is fixedly formed integral with the side wall surface in the
neighborhood of the long side edge portion 22 of the second
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casing 3. On the other hand, the second hinge portion 6D4 is
disposed so that the cylinder shaft direction thereof'is parallel
in the long direction of the third casing 4, and also, a portion
of the cylinder outer circumference thereof is fixedly formed
integral with the side wall surface of the neighborhood of the
long side edge portion 23 of the third casing 4 in a position
shifted by the length in the cylinder shaft direction of this first
hinge portion 5D3 as to the placement position of the first
hinge portion 6D3.

The hinge shaft portion 61226 has a cylindrical shape. The
cylinder outer diameter of this hinge shaft portion 6D26 is
somewhat smaller than both the intra-cylinder inner diam-
eters of the first hinge portion 6D3 and the second hinge
portion 6D4. Also, the length of the cylinder shaft direction of
this hinge shatt portion 6126 is shorter than length obtained
by adding the length of the cylinder shaft direction of the first
hinge portion 6D3, and the length of the cylinder shaft direc-
tion of the second hinge portion 6D4, but on other hand,
longer than the lengths in the cylinder shaft directions of the
first hinge portion 613 and the second hinge portion 6D4.
That is to say, the hinge shaft portion 6D26 places the shaft
between the first hinge portion 6D3 and the second hinge
portion 604 by being inserted into both the cylinder spaces
6D3¢ and 6D4e in a state in which the mutually correspond-
ing cylinder edge portions of the first hinge portion 613 and
the second hinge portion 6D4 are in contact with each other,
and also both cylinder shafts match.

The hinge screw portion 61D7 is screwed, for example, from
the open side cylinder edge portion side of the first hinge
portion 613 to the cylinder space 6D3c¢ after the hinge shaft
portion 61326 is inserted into the cylinder spaces 6D3¢ and
6D4c of the first hinge portion 613 and the second hinge
portion 6D4. Note that of both the cylinder edge portions
which the second hinge portion 6D4 has, the cylinder edge
portion serving as the opposite side as to the cylinder edge
portion which is in contact with the first hinge portion 6D3 is
closed, which prevents the inserted hinge shaft portion 6D26
from protruding. Also, the screw-thread head diameter of the
hinge screw portion 617 is generally the same diameter as the
cylinder outer diameters of the first hinge portion 6D3 and the
second hinge portion 64 or a smaller diameter than those.

With the present embodiment, at the time of the second
casing 3 and the third casing 4 being connected by this first
connecting portion 6U, the shaft is placed between the first
hinge portion 613 and the second hinge portion 6U4 by the
hinge shaft portion 6U26 being inserted into the cylinder
inner space 6D3c¢ and the cylinder inner space 6Ude, and also,
the mutually corresponding edge portions in the cylinder
shaft directions thereof are rotatably in slide contact with
each other. Similarly, the shaft is placed between the first
hinge portion 6D3 and the sccond hinge portion 6D4 by the
hinge shaft portion 61226 being inserted into the cylinder
inner space 6D3¢ and the cylinder inner space 6D4c¢, and also,
the mutually corresponding edge portions in the cylinder
shaft directions thereof are rotatably in slide contact with
each other.

As described above, according to the personal digital assis-
tant 1 according to the present embodiment, the second casing
3 and the third casing 4 are connected by the first connecting
portion 6U and the second connecting portion 6D, and also
mutually turned. Note that the configurations of the first con-
necting portion 5U and the second connecting portion 5D are
generally the same as the configurations of the first connect-
ing portion 6U and the second connecting portion 6D.

Also, with the personal digital assistant 1 according to the
present embodiment, the first harness cover portion 6U1 has
a generally rectangular parallelepiped shape of which the
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inner portion is a hollow portion 6Ule. With this first harness
cover portion 6U1, a portion equivalent to one face of six
faces making up the rectangular parallelepiped is completely
opened. Also, with this first hamess cover portion 6U1, a
circular hole portion 6U1b to which the cylinder portion
61225 of the first turning lid portion 6U22 is rotatably loosely
fixed is provided to one face side orthogonal to an imaginary
face of the opened portion, and a cylinder portion 6U1d is
provided to the other face side.

The cylinder portion 6U1d is provided so that the cylinder
shaft direction thereof'is orthogonal to the disposed surface of
this first harness cover portion 6U1, and also protruded from
the disposed surface to the outer direction. That is to say, the
inner hollow portion 6Ul¢ of the first harness cover portion
6U1 is connected to outer space via the opened portion, and
also connected to outer space via the intra-cylinder space of
the cylinder portion 6U14. With the present embodiment, the
inner hollow portion 6Ulc of this first harness cover portion
6U1, the opened portion, and the intra-cylinder space of the
cylinder portion 6U1d are provided to lay a harness 155 for
electrically connecting the second casing 3 and the third
casing 4.

The circular hole portion 6U15 is provided to the face side
of the opposite side mutually corresponding to the disposed
face of the cylinder portion 6U14, and is configured so that the
center axis of the hole portion thereof is orthogonal to the
disposed face of the first harness cover portion 6U1. Note that
the cylinder shaft of the cylinder portion 6U14 is disposed so
as to match the center axis of the circular hole portion 6U15.
Also, the circular hole portion 6U15 may be connected to the
inner hollow portion 6Ulc of the first harness cover portion
6U1, or may be provided as a hollow portion on the disposed
face of the first harness cover portion 6U1 without connecting
to the inner hollow portion 6Ule.

This first harness cover portion 6U1 is stored inside of a
first harness cover storage portion 17¢2 provided to the side
wall face serving as the third casing 4 side of the long side
edge portion 17 of the second casing 3. This first harness
cover storage portion 17¢2 includes a cylinder through-hole
portion 6U27 into which the cylinder portion 6U1d of the first
harness cover portion 6U1 is inserted so as fo turn in the
cylinder shaft turning direction thereof, and also includes
space sufficient for enabling the first harness cover portion
6U1 to be turned. Also, the cylinder through-hole portion
6U27 also has a role lor guiding a harness 156 electrically
connected to the inner circuit substrate of this second casing
3 to the outside.

Also, an interposition mounting portion 13 for interposi-
tion mounting of the first harness cover portion 6U1 in a state

in which the cylinder portion 6U14 is inserted into the cylin- :

der through-hole portion 6U27 via the first turning lid portion
6U22 so as to be turned is provided to the long side edge
portion 17 of the second casing 3. This interposition mount-
ing portion 13 has generally the same lateral length as the

short length of the second casing 3, and also has a generally 5

rectangular shape generally having the same vertical length as
the thickness of the second casing 3, and also includes a
cylinder insertion portion 13a to which the cylinder portion
6U224 of the first turning 1id portion 6U22 is loosely fixed so
as to be turned. Also, this interposition mounting portion 13 is
fixed to the long side edge portion 17 of the second casing 3
via fixing screws 42 and 43. In addition, the interposition
mounting portion 13 also includes a slot portion 134 into
which a decorative laminated sheet 13¢, for preventing the
screw-thread head portions of the fixing screws 42 and 43 and
the cylinder insertion portion 13« from being exposed, is
fitted.
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In this way, with the present embodiment, the first harness
cover portion 6U1 is stored in the first harness cover storage
portion 17¢2 of the long side edge portion 17 of this second
casing 3 in a state in which the cylinder portion 6Uld is
inserted into the cylinder through-hole portion 6127, and
further, the circular hole portion 6U15 is mounted in an inter-
positioned manner on the interposition mounting portion 13
via the first turning lid portion 6U/22 so as to be turned. Also,
the harness 155 electrically connected to the inner circuit
substrate of the second casing 3 is disposed in the inner space
of the first harness cover portion 6U1, passing through the
cylinder inner space of the cylinder portion 6Uld inserted
into the cylinder through-hole portion 6U27.

Also, with the present embodiment, the second harness
cover 6U2 has a generally rectangular parallelepiped shape of
which the inner portion is a hollow portion 6U2¢. Also, with
this second harness cover portion 6U2, a loosely insertable
portion 6U2a having a shape capable of passing through the
opened portion of the first harness cover portion 6U1 and also
loosely inserting into the inner hollow portion 6Ule is pro-
vided to a portion equivalent to one face of six faces making
up the rectangular parallelepiped. This loosely insertable por-
tion 6U2a has a rectangular cylindrical shape of which the
two face sides orthogonal to the disposed face of the second
harness cover portion 6U2 are generally completely opened,
and also has cylinder length where this loosely insertable
portion 6U2a protrudes as to the disposed face of the second
harness cover portion 6U2 by predetermined length. Note
that, even in the event that the personal digital assistant 1
according to the present embodiment is set to, for example,
various states such as the above FIGS. 1 through 5, the cyl-
inder length of this loosely insertable portion 6U2a¢ is set to a
predetermined length whereby the tip of this loosely insert-
able portion 6U2a is prevented from being dropped out from
the opened portion of the first harness cover portion 6U1, and
also prevented from running into the inner wall face of the
first harness cover portion 6U1.

Also, with the second harness cover portion 6U2, a circular
hole portion 6U25 to which the cylinder portion 6U2354 of the
second turning lid portion 6U23 is loosely fixed so as to be
turned is provided to one face side orthogonal to the disposed
face of the loosely insertable portion 6U2q, and a cylinder
portion 6U24 is disposed to the other face side. The cylinder
portion 6U24 is provided so that the cylinder axial direction
thereofl is orthogonal to the disposed [ace of the second har-
ness cover portion 6U2, and is also provided so as to protrude
from this disposed face toward the outside. That is to say, the
inner hollow portion 6U2¢ of the second harness cover por-
tion 6U2 is connected to external space via the rectangular
intra-cylinder space of the loosely insertable portion 6U2a,
and also connected to external space via the intra-cylinder
space of the cylinder portion 6U24. Note that, with the loosely
insertable portion 6U2a, a face side corresponding to the
cylinder portion 6U2d may be opened. With the present
embodiment, the inner hollow portion 6U2¢ of the second
harness cover portion 6U2, the rectangular intra-cylinder
space of the loosely insertable portion 6U2a, and the intra-
cylinder space of the cylinder portion 6U2d are provided to
lay the harness 156 for electrically connecting the second
casing 3 and the third casing 4.

The circular hole portion 6125 is provided to the face side
of the opposite side mutually corresponding to the disposed
face of the cylinder portion 6U24d, and the center axis of the
hole portion thereof is orthogonal to the disposed face of the
second harness cover portion 6U2. Note that the cylinder
shaft of the cylinder portion 6U24 is disposed so as to match
the center axis of the circular hole portion 6U25. Also, the
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circular hole portion 6U2b4 may be connected to the inner
hollow portion 6U2¢ of the second harness cover portion
6U2, or may be provided as a hollow portion on the disposed
face of the second harness cover portion 6U2 without con-

20

tal assistant 1 according to the present embodiment, the inner
circuit substrate of the first casing 2, and the inner circuit
substrate of the second casing 3 are electrically connected by
the harness 154 via the inner space of each of the first harness

necting to the inner hollow portion 6U2c. 5 cover portion U1 and the second harness cover portion SU2.
This second harness cover portion 6U2 is storedinasecond  AJso, accordingto the personal digital assistant 1 according to
harness cover storage portion 18¢ provided to the side wall 0 present embodiment, the first harness cover portion SU1
face serving as the second casing 3 side of the long side edge ;119 {he second harness cover portion 5U2 are capable of
portion 18 ':_'f the th}rd casing 4. Thls second harness cover turning in the cylinder shatt turning direction within the cor-
slamgeperion T 111cluc_les a cy]ln_cler through-hole portion 10 responding first harness cover storage portion 16¢ and the
6U28 into which the cylinder portion 6U24d of the second dh ¢ rion 171 tively. Fot
harness cover portion 6U2 is inserted so as 1o turn in the SECONCRATIESS COVEL S O{agepo A respecwlve T ) o
cylinder shaft turning direction thereof, and also includes Thers acchdmg lo thepresentembodiment, the loogely isert-
space sufficient for enabling the second harness cover portion able por{mn SUZ‘? of the second hamn_sss cover p0f[1011 SUzis
6U2 to be turned. Also, the cylinder through-hole portion 15 100sely inserted in the opened portion of the first harness
6U28 also has a role for guiding the harness 15b electrically ~ cover portion SUL. Therefore, even when r elative distance
connected to the inner circuit substrate of this third casing4to ~ between the first harness cover portion 5U1 and the second
the outside. harness cover portion 5U2 is changed to, for example, an
Also, an interposition mounting portion 14 for interposi-  arrow Y direction in FIG. 9 by this personal digital assistant 1
tion mounting of the second harness cover portion 6U2 in a 20 being set to various states such as the above FIGS. 1 through
state in which the cylinder portion 6U2d is inserted into the 5, the harness 15a is not externally exposed. This is also the
cylinder through-hole portion 6U28 via the second turning lid same between the first harness cover portion 6U1 and the
portion 6U23 so as to be turned is provided to the long side second harness cover portion 6U2, even when relative dis-
edge portion 18 of the third casing 4. This interposition tance between the first hamness cover portion 6U1 and the
mounting portion 14 has generally the same lateral length as 25 second harness cover portion 6U2 is changed, the harness 155
the short length of the third casing 4, and also has a generally is not externally exposed.
rectangular plate shape generally having the same vertical Also, with the personal digital assistant 1 according to the
length as the thickness of the third casing 4, and also includes  ogent embodiment, the first tension clement portion 6D8 is
a cylmdet: insertion portion 14_a to w}nch the cy]mder portion configured of a generally rectangular-parallelepiped-shaped
6U23z of the second turning l!d portlo}1_6U23 s lo_osely ﬁ)_(ecl 30 magnet portion 6D8a made up of, for example, a neodymium
£ 25 12 be [umed. Alsc‘), g MISIPRFILTE Wauning parkon magnet, and sheet-metal portions 6D85 and 6D8c made up of,
14 is fixed to the long side edge portion 18 of the third casing f le. fi t' h as SUS430 or the like. T}
4 via fixing screws 44 and 45. In addition, the interposition Of eXampre, Ierromagnetic such as or the ke, 1he
mounting portion 14 also includes a slot portion 144 into sheet-r_netal pomons_ﬁDSb_and B8 gres dipiased. ao as o
which a decorative laminated sheet 14¢, for preventing the 35 sandwich the magnelic portion 6D8a between EhtN pole side
screw-thread head portions of the fixing screws 44 and45and ~ @d the S pole side. Also, the sheet-metal portions 685 and
the cylinder insertion portion 14a from being exposed, is ~ 0D8¢ include, on a predetermined one edge portion, mag-
fitted. netic-flux concentration portions 6184 and 6D8e for concen-
In this way, with the present embodiment, the second har- trating the magnetic flux of the magnetic portion 6D8a on the
ness cover portion 6U2 is stored in the second harness cover 40 sheet-metal edge face of this edge portion, respectively.
storage portion 18¢ of the long side edge portion 18 of this Similarly, the second tension element portion 6D9 is con-
third casing 4 in a state in which the cylinder portion 6U2d is figured of a generally rectangular-parallelepiped-shaped
inserted into the cylinder through-hole portion 6U28, and magnet portion 61D9¢ made up of, for example, a neodymium
further, the circular hole portion 6U24 is mounted in an inter- magnet, and sheet-metal portions 6D95 and 6D9¢ made up of,
positioned manner on the interposition mounting portion 14 45 [or example, ferromagnetic such as SUS430 or the like. The
via the second turning lid portion 6U23 so as to be turned. sheet-metal portions 6D9b and 6D9¢ are disposed so as to
Also, the hamess 155 electrically connected to the inner sandwich the magnetic portion 6D9a between the N pole side
circuit substrate of the third casing 4 is disposed in the inner and the S pole side. Also, the sheet-metal portions 6D95 and
space of the second harness cover portion 6U2, passing 6D9¢ include, on a predetermined one edge portion, mag-
through the cylinder inner space of the cylinder portion 6U2d 50 netic-flux concentration portions 6D94 and 61D9e for concen-
inscrted into the cylinder through-hole portion 6U28. trating the magnetic flux of the magnetic portion 6D9%a on the
As described above, according to the personal digital assis- sheet-metal edge face of this edge portion, respectively.
tant 1 according to the present embodiment, the inner circuit With the present embodiment, these first tension element
substrate of the second casing 3, and the inner circuit sub- portion 6D8 and second tension element portion 619 are
strate of the third casing 4 are electrically connected by the 55 disposed so that the magnetic pole directions thereof are
harness 155 via the inner space of each of the first harness determined so as to be mutually adsorbed. Note that the
cover portion 6U1 and the second harness cover portion 6U2. magnetic portions of these tension element portions are not
Also, according to the personal digital assistant 1 according to restricted to the above neodymium magnet, and also the
the present embodiment, the first harness cover portion 6U1 sheet-metal portions are not restricted to the above SUS430,
and the second harness cover portion 6U2 are each capable of 60 may be other materials. Also, the first tension element portion
turning in the cylinder shaft turning direction within the cor- 6D8 and second tension element portion 6D9 may be config-
responding the first harness cover storage portion 17¢2 and ured of any other material, such as an electromagnet to be
the second harness cover storage portion 18¢. Further, driven so as to generate desired adsorption power only in the
according to the present embodiment, the loosely insertable terminal opened state and the terminal closed state, a tension
portion 6U2a of the second harness cover portion 6U2 is 65 spring for generating desired tension force only in the termi-

loosely inserted into the opened portion of the first harness
cover portion 6U1. Similarly, according to the personal digi-

nal opened state and the terminal closed state, or the like. Note
that the first tension element portion 5D8 and the second
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tension element portion 5D9 are configured in the same way
as with the first tension element portion 618 and the second
tension element portion 61D9.

Also, with the present embodiment, the first tension ele-

22

having the same vertical length as the thickness of the second
casing 3, and also includes a cylinder insertion portion 27a
into which the cylinder portion 6D14 of the first tension
element cover portion 6D1 is inserted so as to be turned in the

ment cover portion 6D1 has a generally rectangular parallel- 5 cylinder shaft turming direction. Also, this interposition
epiped shape of which the inner portion is a hollow portion mounting portion 27 is fixed to the long side edge portion 22
6D1c¢. Also, with this first tension element cover portion 6D1, of'the second casing 3 via fixing screws 52 and 53. In addition,
a portion equivalent to one face of six faces making up the the interposition mounting portion 27 also includes a slot
rectangular parallelepiped is completely opened, and the ten- portion 274 into which a decorative laminated sheet 27¢ for
sion element portion 6D8 is configured so as to be stored in 10 preventing the screw-thread head portions of the fixing
the inner portion of the hollow portion 6D1¢ via this opened screws 52 and 53, and the cylinder insertion portion 274 from
portion. Also, with the first tension element cover portion being exposed is fitted.
61, a hole portion is provided to the wall face 6D1e of the In this way, with the present embodiment, the first tension
opposite side mutually corresponding to the opened portion element cover portion 6D1 1s stored in the first tension ele-
of the six faces making up the rectangular parallelepiped, 15 ment cover storage portion 22¢ of the long side edge portion
which protrudes the sheet metal edge face portions 684 and 22 of this second casing 3 by being interposition mounted by
6D8e of the tension element portion 6D8 in a state stored in the interposition mounting portion 27 in a state in which the
the hollow portion to the outside, and also into which a later- cylinder portion 5D154 is inserted into the cylinder through-
described loosely insertable portion 61324 of the second ten- hole portion 61327, and further, the cylinder portion 614 is
sion element cover portion 6D2 is loosely inserted. Also, with 20 inserted into the cylinder insertion hole portion 27a.
the present embodiment, in the event that the first tension Also, with the present embodiment, the second tension
element portion 6D8 is stored in the inner portion of the element cover portion 62 has a generally rectangular paral-
hollow portion 6D1¢ of the first tension element cover portion lelepiped shape of which the inner portion is a hollow portion
6D1, the opened portion is closed by a lid portion 6D13. 6D2¢. Also, with this tension element cover portion 6D2, a
Also, at the time of a state in which the first tension element 25 portion equivalent to one face of six faces making up the
portion 6D8 is stored in the inner portion of the first tension rectangular parallelepiped is completely opened, and the ten-
element cover portion 6D1, of the inner wall faces of the sion element portion 6D9 can be stored in the inner portion of
hollow portion 6D1¢ of the first tension element cover portion the hollow portion 6D2¢ via this opened portion. With the
6D1, a predetermined gap is provided between each of the present embodiment, in the event that the second tension
other inner wall faces except for the lid portion 61213 and the 30 element portion 6D9 is stored in the inner portion of the
wall face 6D1e which are provided to the opened portion, and hollow portion 6DD2¢ of the second tension element cover
the first tension element portion 6D8. portion 62, the opened portion is closed by the lid portion
Also, with this first tension element cover portion 6D1, a 6D17.
cylinder portion 615 is provided to one face side orthogonal Also, with the second tension element portion 6D2, a
to the wall face 6D1e. The cylinder portion 6D15 is provided 35 loosely insertable portion 6D2a is provided to the wall face
so that the cylinder shaft direction thereofis orthogonal to the 6D2¢ of the opposite side mutnally corresponding to the
disposed face of the first tension element cover portion 61, opened portion of the six faces making up the rectangular
and also so as to protrude from this disposed face to the outer parallelepiped, which protrudes the sheet-metal edge face
direction. Also, with the first tension element cover portion portions 6094 and 6D9¢ of the tension element portion 6D9
6D1, a cylinder portion 6D14 is provided to the face side of 40 in astate stored in the hollow portion to the outside, and is also
the opposite side mutually corresponding to the disposed face loosely inserted into the hole portion of the first tension ele-
of the cylinder portion 6D154. This cylinder portion 614 is ment cover portion 6D1. This loosely insertable portion 6D2a
provided so that the cylinder shaft direction thereof is is configured so as to be loosely inserted into a gap between
orthogonal to the disposed face of the first tension element the inner wall face of the first tension element cover portion
cover portion 621, and also so as (o protrude from this dis- 45 6D1, and the [irst tension element portion 6D8. That is (o say,
posed face to the outer direction. Note that the cylinder shaft this loosely insertable portion 6D2a has a rectangular cylin-
of the cylinder portion 6D15, and the cylinder shaft of the drical shape of which the two face sides orthogonal to the
cylinder portion 6D14 are disposed so as to match. disposed face of the second tension element cover portion
This first tension element cover portion 6D14 is stored in 6D2 are generally completely opened, and also has cylinder
the first tension element cover storage portion 22¢ providedto 50 length serving as a predetermined length as to the disposed
the side wall face serving as the third casing 4 side of the long face of the sccond tension clement cover portion 6D2. Note
side edge portion 22 of the second casing 3. With this tension that, even in the event that the personal digital assistant 1
element cover storage portion 22¢, the cylinder portion 6D15 according to the present embodiment is set to, for example,
of the first tension element cover portion 6D1 includes a various states such as the above FIGS. 1 through 5, the cyl-
cylinder through-hole portion 6D27 into which the cylinder 55 inder length of this loosely insertable portion 6D2a is set to a
portion 61215 of the first tension element cover portion 61 is predetermined length whereby the tip of this loosely insert-
inserted so as to turn to the cylinder shatt turning direction, able portion 6D2a is prevented from dropping out from the
and also includes space sufficient for enabling the first tension hole portion of the first tension element cover portion 61,
element cover portion 6D1 to turn. and also prevented from running into the inner wall face of the
Also, provided to the long side edge portion 22 is an inter- 60 first tension element cover portion 6D1.
position mounting portion 27 for interposition mounting of Further, with the second tension element cover portion
the first tension element cover portion 6D1 in a state in which 6D2, a cylinder portion 6D2b is provided to one face side
the cylinder portion 6D15 is inserted into the cylinder orthogonal to the disposed face of the loosely insertable por-
through-hole portion 6D27, from the cylinder portion 6D1e tion 6D2a. The cylinder portion 6D2b is provided so that the
side. This interposition mounting portion 27 has generally the 65 cylinder shaft direction thereof is orthogonal to the disposed

same lateral length as the short length of the second casing 3,
and also has a generally rectangular plate shape generally

face of the second tension element cover portion 6D2, and is
also provided so as to protrude from this disposed face toward
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the outside. Note that, with the loosely insertable portion
624, a face side corresponding to the cylinder portion 6125
may be opened. Also, with this second tension element cover
portion 6D2, a cylinder portion 6D2d is provided to the face

24

Further, according to the personal digital assistant 1
according to the present embodiment, with the first tension
element portion 68 within the first tension element cover
portion 6D1, and the second tension element portion 6D9

side of the opposite side mutually corresponding to the dis- 5 within the second tension element cover portion 6D2, the
posed face of the cylinder portion 6D2b. This cylinder portion magnetic pole directions thereof are directed to a mutually
624 is provided so that the cylinder shaft direction thereof'is adsorbed direction, and also the magnetic flux is concentrated
orthogonal to the disposed face of the second tension element on the plate metal edge faces which mutually face. Accord-
cover portion 612, and is also provided so as to protrude from ingly, when this personal digital assistant 1 is, for example, in
this disposed face toward the outside. Note that the cylinder 10 the terminal closed state such as FIG. 3 or the terminal opened
shaft of the cylinder portion 6D2b, and the cylinder shaft of  state such as FIG. 5, distance between the first tension ele-
the cylinder portion 624 are disposed so as to match. ment cover portion 6101 and the second tension element cover
This second tension element cover portion 612 is stored in portion 6D2 becomes smaller, and accordingly, as illustrated
a second tension element cover storage portion 23¢ provided in FIGS. 20 through 24, the first tension element portion 6D8
to the side wall face serving as the second casing 3 side of'the 15 and the second tension element portion 6D9 are completely
long side edge portion 23 of the third casing 4. This second adsorbed, and the terminal closed state or terminal opened
tension element cover storage portion 23¢ includes a cylinder state can be maintained by the adsorption power thereof.
through-hole portion 6D28 into which the cylinder portion Particularly, in the case of the present embodiment, as
625 of the second tension element cover portion 6D2 is described above, the first tension element portion 618 and the
inserted so as to turn in the cylinder shaft turning direction 20 second tension element portion 6D9 are configured so as to
thereof, and also includes space sufficient for enabling the concentrate the magnetic flux on the plate metal edge faces
second tension element cover portion 6D2 to be turned. Also, respectively, and the maximum adsorption power can be gen-
an interposition mounting portion 28 for interposition mount- erated with limited volume, and accordingly, the maximum
ing of the second tension element cover portion 6D2 in a state adsorption power can be generated at the time the distance
in which the cylinder portion 625 is inserted into the cylin- 25 between the first tension element portion 68 and the second
der through-hole portion 6D28, from the cylinder portion tension element portion 69 being the minimum. Also, with
6D24 side. This interposition mounting portion 28 has gen- the present embodiment, when this personal digital assistant
erally the same lateral length as the short length of the third 1 is in a state such as FIG. 1, 2, or 4, the adsorption power
casing 4, and also has a generally rectangular plate shape between the first tension element cover portion 6D1 and the
generally having the same vertical length as the thickness of 30 second tension element cover portion 612 weakens due to the
the third casing 4, and also includes a cylinder insertion distance between the first tension element cover portion 6D1
portion 284 into which the cylinder portion 6D2d of the and the second tension element cover portion 6D2 increasing,
second tension element cover portion 6D2 is inserted so as to and the user can readily change this terminal 1. Further, with
be turned in the cylinder shaft turning direction thereof. Also, the present embodiment, in the event that this personal digital
this interposition mounting portion 28 is fixed to the long side 35 assistant 1 gradually changes from the state such as F1G. 1, 2,
edge portion 23 of the third casing 4 via fixing screws 54 and or 4 to the terminal closed state in FIG. 3 or the terminal
55. In addition, the interposition mounting portion 28 also opened state in FIG. 5, the distance between the first tension
includes a slot portion 284 into which a decorative laminated element cover portion 6121 and the second tension element
sheet 28¢ for preventing the screw-thread head portions of the cover portion 6D2 gradually becomes smaller, and accord-
fixing screws 54 and 55, and the cylinder insertion portion 40 ingly, the adsorption power between the first tension element
28a from being exposed is fitted. portion 6D8 and the second tension element portion 6D9
In this way, with the present embodiment, the second ten- gradually increases, and finally, the adsorption power drasti-
sion element cover portion 62 is stored in the second tension cally increases when reaching the terminal closed state or
element cover storage portion 23¢ of the long side edge por- terminal opened state, whereby a simulated fixing sensation
tion 23 ol this third casing 4 by being interposition mounted 45 such as a click sensation or snapping sensation can be pro-
by the interposition mounting portion 28 in a state in which vided to the user. Conversely, in the event that this personal
the cylinder portion 6D2b is inserted into the cylinder digital assistant 1 gradually changes from the terminal closed
through-hole portion 6D28, and further, the cylinder portion state in FI1G. 3 or the terminal opened state in FIG. 5 to the
624 is inserted into the cylinder insertion hole portion 28a. state such as FIG. 1, 2, or 4, the distance between the first
As described above, according to the personal digital assis- 50 tension element cover portion 6D1 and the second tension
tant 1 according to the present embodiment, the first tension clement cover portion 6D2 increases, and thus, the adsorption
element cover portion 6D1 and the second tension element power between the first tension element portion 6D8 and the
cover portion 6D2 are configured so as to be turned in the second tension element portion 6D9 drastically weakens,
cylinder shaft turning direction within the corresponding first whereby a simulated fixing wide-open sensation can be pro-
tension cover storage portion 22¢ and second tension element 55 vided to the user.
cover storage portion 23¢, respectively. Also, according to the Also, according to the present embodiment, with the first
present embodiment, the loosely insertable portion 6D2a of tension element cover portion SD1 and the second tension
the second tension element cover portion 6D2 is loosely element cover portion 5D2 as well, in the same way as
inserted into the hole portion of the first tension element cover described above, even in the event that relative distance
portion 61, and accordingly, even in the event that relative 60 between the first tension element cover portion 5D1 and the
distance between the first tension element cover portion 61 second tension element cover portion 5D2 is changed by the
and the second tension element cover portion 6D2 is changed opening/closing operation of the personal digital assistant 1,
by the personal digital assistant 1 according to the present the first tension element cover portion 5D1 and the second
embodiment being set to, for example, various states such as tension element cover portion 5D2 are not separated in
the above FIGS. 1 through 5, the first tension element cover 65 appearance. Further, according to the personal digital assis-

portion 6D1 and the second tension element cover portion
6D2 are not separated in appearance.

tant 1 according to the present embodiment, when the per-
sonal digital assistant 1 is in the state in FIG. 3 or FIG. 5, the
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first tension element portion SD§ of the first tension element
cover portion 5D1, and the second tension element portion
5D9 of the second tension element cover portion 5D2 are
completely adsorbed, and the terminal closed state or termi-

26

closed state between the first casing 2 and the second casing
3 by referring to the signal from this hole element 30H.
Similarly, as for opening/closing detection between the sec-
ond casing 3 and the third casing 4, a magnet 30M is disposed

nal opened state can be maintained by the adsorption power 5 inapredetermined position of the long side edge portion 17 of
thereof, and also the maximum adsorption power can be the second casing 3, and also a hole element 31H is disposed
generated when the distance between the first tension element in a position on the third casing 4 which mutually corresponds
portion 5D8 and the second tension element portion 5D9 is to the magnet 30M when both texture panels of the second
the minimum. Also, with the present embodiment, when this casing 3 and the third casing 4 fully face and are generally
personal digital assistant 1 is in a state such as FIG. 1,2, or4, 10 completely overlaid. That is to say, a signal obtained from the
the adsorption power between the first tension element por- hole element 31H differs between a state in which both tex-
tion 5D8 of the first tension element cover portion $D1, and ture panels of the second and third casings 3 and 4 mutually
the second tension element portion 59 of the second tension fully face, and a state other than that state, whereby the
element cover portion 5D2 weakens, and the user can readily personal digital assistant 1 according to the present embodi-
change this terminal 1. Further, with the present embodiment, 15 ment can detect the opened/closed state between the second
in the event that this personal digital assistant 1 gradually casing 3 and the third casing 4 by referring to the signal from
changes from the state such as FIG. 1, 2, or 4 to the state in this hole element 31H.
FIG. 3 or FIG. 5, the adsorption power between the first Also, for example, as for the horizontal/vertical detection
tension element portion D8 of the first tension element cover sensor, a gravity sensor or acceleration sensor or the like can
portion 5D1, and the second tension element portion 5D9 of 20 be employed, and as for the direction detection sensor, a
the second tension element cover portion SD2 gradually magnetic field sensor or the like, and as for the position
increases, and finally, the adsorption power drastically detection sensor, a GPS sensor or the like can be employed.
increases, whereby a simulated fixing sensation such as a These various types of sensors may be provided to any one
click sensation or snapping sensation can be provided to the casing of'the first through third casings 2 through 4, or may be
user. Conversely, in the event that this personal digital assis- 25 provided to all casings of the first through third casings 2
tant 1 gradually changes from the state in FI1G. 3 or FIG. 5 to through 4, or any two casings thereof. As an example, in the
the state such as FIG. 1, 2, or 4, the adsorption power between event that a horizontal/vertical detection sensor is provided to
the first tension element portion SD8 of the first tension ele- all casings of the first through third casings 2 through 4, or an
ment cover portion 5D1, and the second tension element acceleration sensor is provided to all casings, detection of
portion 5D9 of the second tension element cover portion 5D2 30 horizontal/vertical or acceleration or the like can be per-
drastically weakens, whereby a simulated fixing wide-open formed for each casing, whereby particular terminal control
sensation can be provided to the user. according to that, or the like can be performed.
State Detection Sensors of Terminal and Layout Example Control Example of Terminal Operation According to Termi-
Thereof nal State Detection

The personal digital assistant 1 according to the present 35  The personal digital assistant 1 according to the present
embodiment includes various types of detection sensors for embodiment is configured so as to perform various types of
detecting the state of the terminal thereof. The personal digi- terminal operation control which will be described later based
tal assistant 1 according to the present embodiment includes, on the detection results by the terminal state detection sen-
as examples of terminal state detection sensors, an opening/ sors. Note that terminal operation control examples described
closing detection sensor, a horizontal/vertical detection sen- 40 below are only an example, and it goes without saying that
sor, a direction detection sensor, a position detection sensor, embodiments of the present disclosure are not restricted to
an acceleration detection sensor, a temperature detection sen- these alone.
sor, a humidity detection sensor, an optical detection sensor, First Operation Control Example
an infrared sensor, and further other various sensors. FIGS. 26 and 27 illustrate a display control example

Note that the opening/closing detection sensor is a sensor 45 according (o the opened/closed state of the terminal as a [irst
for detecting whether the state of this personal digital assis- operation control example based on the detection result of the
tant 1 is in which state, for example, of the terminal closed terminal state detection sensor.
state in FIG. 3, or the terminal opened state of FIG. 1, 2, 4, or This first operation control example illustrates a control
5, and a sensor made up of'a magnet and a hole element or MR example wherein, for example, in the event of displaying a
(magnetoresistive element), i.e., a limit switch can be exem- 50 television broadcasting video or recording/playback video or
plificd, for example. For example, in the event of cmploying the like corresponding an aspect ratio of 16:9, the personal
an opening/closing detection sensor made up ofa magnet and digital assistant 1 according to the present embodiment dis-
ahole element, which can be disposed in a place as illustrated plays this video on one screen alone of the main display panel
in FIG. 25 as an example. MD in the terminal closed state, and on the other hand, at the

With the example in FIG. 25, as for opening/closing detec- 355 time of being changed to the terminal opened state, the video
tion between the first casing 2 and the second casing 3, a thereof is enlarged and displayed using the three screen of the
magnet 31M is disposed in a predetermined position of the main, first sub, and second sub display panels MD, SD1, and
long side edge portion 17 of the second casing 3, and also a SD2.
hole element 30H is disposed in a position on the first casing Specifically, with this first operation control example, upon
2 which mutually corresponds to the magnet 31M when both 60 detecting transition from the terminal closed state to the ter-
display panels of the first casing 2 and the second casing 3 minal opened state based on the detection result of the termi-
fully face and are generally completely overlaid. That is to nal state detection sensor, the personal digital assistant 1
say, a signal obtained from the hole element 30H differs according to the present embodiment divides the video of an
between a state in which both display panels of the first and aspect ratio of 16:9 displayed in the terminal closed state into
second casings 2 and 3 mutually fully face, and a state other 65 three as to the long direction thereof, which will be described

than that state, whereby the personal digital assistant 1
according to the present embodiment can detect the opened/

later. The three divided videos obtained by this division into
three are videos of which the aspect ratios correspond to
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generally 9:16. Also, the personal digital assistant 1 accord-
ing to the present embodiment at this time enlarges these three
divided videos to the size of a display panel of one screen.
Also, with the personal digital assistant 1 according to the

28

horizontal/vertical state before and after the state transition
thereof, operation control may be performed such as switch-
ing from the three-screen enlarged display to one-screen dis-

play.

present embodiment, these three divided enlarged videos are 5 As for a user’s usage example in the first operation control
distributed and displayed on the main, first sub, second sub example such as described above, for example, a case can be
display panels MD, SD1, and SD2. Note that division may be exemplified wherein at the time of a large screen being afraid
performed after enlargement of an image. That is to say, after of being viewed such as under train boarding, viewing is
enlargement of a video is performed, the enlarged image  performed by one-screen display in the terminal closed state,
thereof may be divided into three. 10 and then transition to the terminal opened state is performed

In the case of the examples in FIGS. 26 and 27, the personal when viewing with a large screen is available after getting off
digital assistant 1 displays the divided enlarged video corre- the train, thereby performing viewing with the three-screen
sponding to the central portion of the video before division enlarged display. In the event of such a usage, the user can
illustrated in FIG. 26 on the screen of the first sub display view a video even under movement by a train, and view the
panel SD1, the left-side divided enlarged video of the video 15 video by a large screen immediately after getting off the train.
before division on the screen of the second sub display panel Also, in the event of this usage, a video to be displayed is not
SD2, and the right-side divided enlarged video of the video interrupted even with a moment for transition from the ter-
betore division on the screen of the main display panel MD. minal closed state to the terminal opened state. Therefore, the

Note that. in FIGS. 26 and 27, an example is illustrated user can view, even with a moment for a video being enlarged,
wherein in the terminal closed state, a landscape video cor- 20 the video without looking aside from the video thereof.
responding to an aspect ratio of 16:9 is displayed with the Details of Image Division and Enlarged Display at the Time
long direction of the main display panel MD as level, and in of Three-screen Display
the terminal opened state, a landscape enlarged video corre- Hereafter, description will be made regarding division of
sponding to an aspect ratio of generally 16:9 is displayed by an image such as described above, and details at the time of
arraying the three screens in the horizontally lateral direction 25 these three divided images being enlarged, distributed, and
as viewed from the user. It goes without saying that an displayed on the main, first sub, and second sub display
example is also the same as with the above wherein in the panels MD, SD1, and SD2, with reference to FIGS. 28
terminal closed state, a portrait video corresponding to an through 32.
aspect ratio 0f 9:16 is displayed with the long direction of the With the present embodiment, as for a technique for image
main display panel MD as perpendicular, and in the terminal 30 division and enlarged display at the time of three-screen dis-
opened state, a portrait enlarged video corresponding to an play, the following first through third dividing and enlarging
aspect ratio of generally 9:16 is displayed by arraying the methods will be described.
three screens in the vertically longitudinal direction as viewed Now, for example, let us say that the long size of the
from the user. Also, with the present embodiment, in the event original image is 16q mm, and the short size is 9q mm, and the
that an enlarged video is displayed on the three screens in the 35 long size of an image enlarged in accordance with display
terminal opened state, when transition is made from the ter- formed by the three display panels in the terminal opened
minal opened state thereof to the terminal closed state, the state is 16r mm, and the short size is 9r mm. Note that the q
personal digital assistant 1 returns to video display using just and r are coefficients determined by the actual display sizes,
the one screen of the main display panel MD in the terminal respectively.
closed state. 40 The first dividing and enlarging method is a technique in

Also, in addition to the above-described terminal opened/ the event that dividing and enlarging of an image is performed
closed state fransition detection, the personal digital assistant so as to satisfy relationship illustrated in Expression (1).
1 according to the present embodiment may perform opera- Specifically, this first dividing and enlarging method is a
tion control such as switching to enlarged display of the three technique for enlarging a divided image so as to match the
screens [rom the one screen only at the time ol transition of 45 size of the short direction ol the original image to the sizes ol
the horizontal/vertical state of this terminal based on detec- the long directions of the display panels, i.e., the size of the
tion output of, for example, a horizontal/vertical detection short direction of display formed by the three display panels
sensor, direction detection sensor, acceleration sensor, or the in the terminal opened state.
like. That is to say, in this case, for example, an arrangement

e, . s 16g=9r (1

may be made wherein in the event that the personal digital 50
assistant 1 in the terminal closed state is a landscape screen as In the event that the relationship of this Expression (1) is
viewed from the user, the enlarged display to the three screens satisfied, the scale of an enlarged image as to the original
is performed only at the time of detecting that the array of the image is as illustrated in Expression (2).
three screens at the time of this terminal opened state is ] i
changed to the horizontally lateral direction along with tran- 55 LR Tar 5 (e 2
sition to the terminal opened state. Similarly, for example, an Also, the first dividing and enlarging method prevents an
arrangement may be made wherein in the event that the per- image equivalent to the geometric frame width (s) between
sonal digital assistant 1 in the terminal closed state is a portrait the display panels MD, SD1, and SD2 in the terminal opened
screen as viewed from the user, the enlarged display to the state from being displayed. Therefore, with this first dividing
three screens is performed only at the time of detecting that 60 and enlarging method, the original image is divided into three
the array of the three screens at the time of this terminal with the percentage illustrated in FIG. 28, and then enlarged
opened state is changed to the vertically longitudinal direc- to 1.78 times.
tion along with transition to the terminal opened state. Note Specifically, as illustrated in FIG. 28, with the original
that the case of transition from the terminal opened state to the image, regarding the long direction, the central portion
terminal closed state is also the same as with theabove, i.e..in 65 thereof is divided with the percentage illustrated in Expres-

addition to this transition of the terminal opened/closed state,
based on the detection result of transition of the terminal

sion (3), a portion serving as the left side as to the central
portion thereof is divided with the percentage illustrated in
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Expression (4), and a portion serving as the right side as to the
central portion is divided with the percentage illustrated in
Expression (5).

30

s<(B3a)yr (7

With this second dividing and enlarging method, the origi-
nal image is divided with the percentage illustrated in FIG.
32. Specifically, as illustrated in FIG. 32, the original image is

9g=9¢1.78 (3) 5 o) : ; : :
divided into three with the percentage illustrated in Expres-
(161-9q-28)/2 () sion (8) regarding each of the long directions.
Yg=(16r-25)3 (8)
(16r-99-2s)/2 (5)

Subsequently, with this first diving and enlarging method,
these divided images are distributed and displayed on, for
example, the three display panels MD, SD1, and SD2 in the
terminal opened state.

However, in the event that the above frame width (s) is
prevented from being sufficiently reduced in respect of the
configuration of the personal digital assistant 1 according to
the present embodiment, and this frame width (s) is great to
some extent, the geometric size of the long direction of a
display made up of the three display panels in the terminal
opened state does not match the size on the long side of the
enlarged image. In this case, the personal digital assistant 1
according to the present embodiment displays, for example, a
black belt image or the like on both edge portions on the long
side of the enlarged image. Specifically, the personal digital
assistant 1 according to the present embodiment displays, as
illustrated in FIG. 29, a black belt image BBM on the edge
portion on the main display panel MD side for example, and
similarly displays a black belt image BB2 on the edge portion
on the second sub display panel SD2 side.

Note that. in the event that the above frame width (s) is
sufficiently small, and the relationship in Expression (6) is
satisfied for example, the personal digital assistant 1 accord-
ing to the present embodiment displays the enlarged image
without using the above black belt image.

0g=(16r-0g-25)12, L.e., s=(1¥a2)r (6)

According to the first dividing and enlarging method,
dividing an enlarging of an image is performed so as to satisfy
the relationship illustrated in the above Expression (1), and
accordingly, the size of the short direction of the original
image can match the size of the long direction of a display
panel. Also, according to the first dividing and enlarging
method, an image equivalent to the geometric frame width (s)
between the three display panels in the terminal opened state
is prevented [rom being displayed, and accordingly, the
image displayed on the three display panels is an eye-friendly
image of which the content linkage is intact. Also, according
to the first dividing and enlarging method, the aspect ratio of
the enlarged image of the original image is generally main-

tained by displaying a black belt image or the like on both :

cdge portions on the long side of the enlarged image. Also,
according to the first dividing and enlarging method, particu-
larly in the event that the frame width (s) is sufficiently small,
and the relationship of Expression (6) is satisfied, the

enlarged image including no black belt image can be dis- 3

played.

Next, the second dividing and enlarging method is how to
determine a division percentage and an enlargement scale in
the event that the above frame width (s) and the above coef-
ficient (r) have the relationship of Expression (7), i.e., in the
event that the above frame width (s) is smaller than a prede-
termined size based on the above coefficient (r). Note that,
with this second dividing and enlarging method as well, in the
same way as with the first dividing and enlarging method, an
image equivalent to the geometric frame width (s) between
the display panels MD, SD1, and SD2 in the terminal opened
state is not displayed.

35

40
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Also, with this second dividing and enlarging method, the
scale at the time of enlargement of each of the divided images
is represented by Expression (9) using a coefficient (q) deter-
mined by the actual display size. In the case of this Expression
(9), the above scale is around 1.69 times when s=0, for
example.

#y=27/16+58q (]

Subsequently, with this second dividing and enlarging
method, the above divided images are enlarged based on the
above scale. Note that, in the case of this second dividing and
enlarging method, the sizes of the three display panels in the
terminal opened state do not match the sizes of the short sides
of the above enlarged image. In this case, the personal digital
assistant 1 according to the present embodiment displays, for
cxample, a black belt image or the like on both cdge portions
on the short sides of the enlarged image. Specifically, the
personal digital assistant 1 according to the present embodi-
ment displays, as illustrated in FIG. 31, a black belt image
BB2u on the upper side edge portions of the three display
panels MD, SD1, and SD2, and similarly displays a black belt
image BB2d on the lower side edge portions, for example.

According to this second dividing and enlarging method,
image division is performed with trisected division, and
accordingly, the load of processing at the time of division is
lighter. Also, according to the second dividing and enlarging
method, an image equivalent to the geometric frame width (s)
between the three display panels is not displayed, and accord-
ingly, the image displayed on the three display panels is an
eye-friendly image of which the content linkage is intact.
Also, according to the second dividing and enlarging method,
the aspect ratio of the enlarged image of the original image
can generally be maintained by displaying a black belt image
or the like on the upper and lower edge portions on the short
sides of the enlarged image.

Next, the third dividing and enlarging method is how to
determine a division percentage and an enlargement scale in
the event that an image equivalent to the geometric frame
width (s) between the three display panels in the terminal
opened state is not displayed.

In the case of this third dividing and enlarging method, the
original image is divided into three with the percentage illus-
trated in FIG. 30. Specifically, as illustrated in FIG. 30, the
original image is divided into three with the percentage illus-
trated in Expression (10) regarding each of the long direc-
tions.

9lg=16¢3 (10}
Also, with this third dividing and enlarging method, the
scale at the time of enlargement of the divided images is
represented by Expression (11) using coefficients (g, r) deter-
mined by the actual display sizes. Also, this matches the scale
when s=0 in Expression (9).
According to 99=16r/3,

#g=27/16a1.69 (times) L

Note that, in the case of this third dividing and enlarging
method as well, in the same way as with the above example of
the second dividing and enlarging method, the geometric
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sizes of the short directions of the display made up of the three
display panels do not match the sizes on the short sides of the
enlarged image, and in this case, the personal digital assistant
1 according to the present embodiment displays, for example,

32

digital assistant 1 according to the present embodiment
obtains supplementary information such as television broad-
casting program information of another channel relating to
the display channel of the main display panel MD, Electronic

a black belt image or the like on both edge portions on the 5 Program Guide (EPG) for television broadcasting, multi-
short sides of the enlarged image. Specifically, the personal plexed broadcasting data, information via a web, or the like.
digital assistant 1 according to the present embodiment dis- Subsequently, the personal digital assistant 1 at this time
plays a black belt image BB2u on the upper side edge portions displays a list of the obtained related information on the
of the three display panels MD, SD1, and SD2, and similarly second sub display panel SD2. Subsequently, upon the user
displays a black belt image BB2d on the lower side edge 10 selecting desired related information out of the list of the
portions. related information displayed on this second display panel
According to this third dividing and enlarging method, SD2, the personal digital assistant 1 according to the present
image division is performed with trisected division, and also, embodiment displays this selected related information on the
display of an image equivalent to the frame width does not first sub display panel SD1.
have to be eliminated, and accordingly, the load of the pro- 15 Note that the example in FIG. 33 illustrates an example
cessing at the time of division extremely is lighter. Also, wherein, in the event that a television relay video of a soccer
according to the third dividing and enlarging method, the game between certain teams is displayed on the main display
entire portion of the original image can be displayed while panel MD, as an example of the above related information, a
maintaining the aspect ratio of the enlarged image of the television relay video of another soccer game which affects
original image by displaying a black belt image or the likeon 20 onthe rankings ofthe above teams is displayed on the first sub
the upper and lower edge portions on the short sides of the display panel SD1, and also as an example of a related infor-
enlarged image. mation list, a ranking table of a related information list, a
Note that the above first through third dividing and enlarg- ranking table that represents the rankings of these teams is
ing methods may be applied to any of later-describing opera- displayed on the second sub display panel SD2.
tion control examples according to the present embodiment 25 Note that the second operation control example and the first
as long as this accompanies division and enlargement of an operation control example may be switched based on detec-
image. tion of transition of the terminal horizontal/vertical state.
Second Operation Control Example Specifically, for example, in the event that the person digital
FIGS. 26 and 33 illustrate another example of display panel assistant 1 in the terminal closed state is a landscape screen as
display control according to the opened/closed state of the 30 viewed from the user, when detecting that the array of the
terminal as a second operation control example based on the three screens in the terminal opened state has been changed to
detection result of the terminal state detection sensor. the horizontally lateral direction along with transition to the
With this second operation control example, the personal terminal opened state, the personal digital assistant 1 accord-
digital assistant 1 according to the present embodiment per- ing to the present embodiment performs enlarged display
forms one-screen display using the main display panel MD 35 using the three screens like the above first operation control.
alone, for example, as illustrated in FIG. 26, in the terminal On the other hand, in the event that the person digital assistant
closed state. On the other hand, with this second operation 1 in the terminal closed state is a landscape screen as viewed
control example, in the event of detecting transition from the from the user, for example, when detecting that the array of
terminal closed state to the terminal opened state, the personal the three screens in the terminal opened state has been
digital assistant 1 according to the present embodiment 40 changed to the vertically longitudinal direction along with
obtains information relating to the displayed video on the transition to the terminal opened state, the personal digital
main display panel MD, and displays, as illustrated in FIG. assistant 1 according to the present embodiment displays
33, the related information on the first and second sub display another video or information or the like relating to the dis-
panels SD1 and SD2. played video of the main display panel MD, on the first and
As [or the related information, [or example, in the event 45 second sub display panels SD1 and SD2 like the above second
that a moving image is displayed on the main display panel operation control. Similarly, in the event that the terminal 1 in
MD, the related moving image and supplementary informa- the terminal closed state is a portrait screen as viewed from
tion can be exemplified. As for the related moving image, a the user, the personal digital assistant 1 according to the
moving image display on the main display panel MD, and a present embodiment performs enlarged display using the
moving image taken on the same day, a moving image 50 three screens when the array ofthe three screens is changed to
uploaded on the same day, a program that goes up against a the vertically longitudinal direction along with transition to
popular one (program video of another channel) of a televi- the terminal opened state, and on the other hand, displays
sion program video displayed on the main display panel MD, another video or the like related to the display video of the
a moving image of the same producer as the producer of a main display panel MD, on the first and second sub display
moving image displayed on the main display panel MD, a 55 panels SD1 and SD2 when the array of the three screens was
moving image of a theme or title similar to a moving image changed to the horizontally lateral direction.
displayed on the main display panel MD or the like can be Also, with this second operation control example, in the
exemplified. As for the supplementary information, various event that any one of the three screens has been selected by the
types of data can be exemplified, which is obtained via a web user via a touch panel sensor or pressing key, the video cor-
based on, for example, Electronic Program Guide (EPG) data 60 responding to the selected screen may be displayed on these
for television broadcasting programs, data multiplexed in three screens.
television broadcasting, e.g., such EPG data, multiplexed Also, with this second operation control example, in the
data, or a user’s instructions. event that transition has been made from the terminal opened
As an example, in the event that a television broadcasting state to the terminal closed state, the personal digital assistant
video of a certain broadcasting channel is displayed on the 65 1 according to the present embodiment returns to one-screen

main display panel MD, upon detecting transition from the
terminal closed state to the terminal opened state, the personal

display using the main display panel MD alone as illustrated
in FIG. 26. Also, for example, in the event that transition from
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the terminal opened state to the terminal closed state has been
made generally at the same time as selection of any of the
three screens, the personal digital assistant 1 according to the
present embodiment may perform one-screen display of the

34

executes the above first operation control or second operation
control. On the other hand, for example, in the event that there
has been a notification of an incoming e-mail, or a new post,
or the like, and further, transition has been made from the

video of this selected screen on the main display panel MDin 5 terminal closed state to the terminal opened state, the personal
the terminal closed state. ) digital assistant 1 according to the present embodiment
In the case of this second operation control, the user can  ayecytes this third operation control. It goes without saying
continuously view, for example, a_lm? video Il}at has to be ot the third operation control may be executable when an
pre}fent_ed from looking aside by viewing the display on the explicit activation instruction is input from the user.
T, chsp_la)t pane! NI, anfi lswean Lennar Hhaealy anofher 4 Also, with the personal digital assistant 1 according to the
video or information relating to the live video thereof by VT —— r i f this third
viewing the display on the first and second sub display panels presenlt cmbodiment at the ime ol exectiion ol fis
SD1 and SD2. operation control, as described above, at the Il.me ot." bem.g
Third Operation Control Example cl}anged to the terminal open‘ed state, the desired video is
FIG. 34 illustrates the third operation control example 15 displayed on the second sub display panel SD2, the commu-
according to the present embodiment of the present disclo- ~ Mucation screen 1s‘chspl‘ayecl on the first S“t_’ display panel
sure which continues display of a desired video, and simul- SD1, and the user interface screen for operations such as the
taneously with this, enables use of an inter-user communica- software keyboard is displayed on the main display panel
tion tool via various types of network, for example, suchas ~ MD. Here, in the case of the present embodiment, with the
the Internet and so forth. 20 firstcasing 2 provided to the second sub display panel SD2, as
With this third operation control example, the personal described in the above FIGS. 1, 2, and others, a main texture
digital assistant 1 according to the present embodiment per- panel MP with the long directions having a linear shape, and
forms, for example, one-screen display of a desired video on the other hand the short directions having a protruding
using the main display panel MD alone as illustrated in FIG. curved shape is provided. Therefore, in the event that the
26 in the terminal closed state. On the other hand, with this 25 personal digital assistant 1 according to the present embodi-
third operation control example, in the event that transition ment in the terminal opened state is disposed on, for example,
has been made from the terminal closed state to the terminal a table or the like, for example, with the display panel surface
opened state, the personal digital assistant 1 according to the being faced up, the second sub display panel SD2 of the first
present embodiment displays, as illustrated in FIG. 34, a casing 2 stands up with a certain level of angle as to the table
desired video which has been displayed on the main display 30 surface as illustrated in FIG. 34. That is to say, the desired
panel MDD in the terminal closed state, on the second sub video on the second sub display panel SD2 is an eye-friendly
display panel SD2, for example. Also, the personal digital video for the user. On the other hand, the first sub display
assistant 1 according to the present embodiment displays a panel SD1 of the second casing 2, and the main display panel
screen for communication between users on the first sub MD of the third casing 4 at this time are, as illustrated in FIG.
display panel SD1, and displays a user interface screen for 35 34, in a generally horizontal state as to the table surface.
input operations for this communication between users on the Therefore, the user can readily operate the software keyboard
main display panel MD. on the main display panel MD while viewing the communi-
Note that, as for the above inter-user communication tool, cation screen on the first sub display panel SD1 without
various applications for network communication such as preventing the desired video on the second sub display panel
e-mail, live chat, and Twitter (registered trademark) can be 40 SD2 from being viewed.
exemplified. For example, in the event of using e-mail, the FIGS. 35 and 36 illustrate an example wherein enlarged
personal digital assistant 1 according to the present embodi- display of a map is performed according to the opened/closed
ment displays, for example, a reception mail screen, a mail state of the terminal, as a fourth operation control example
creation screen, or the like on the screen of the first sub according to the present embodiment based on the detection
display panel SD1, and displays what we might call a sofi- 45 result of the terminal state detection sensor. Note that map
ware keyboard on the screen of the main display panel MD. data may be stored in the personal digital assistant 1 accord-
Also, in the event of employing an inter-user message ing to the present embodiment beforehand, or may be
exchange tool or electronic message board or the like, which obtained via the Internet or the like as appropriate.
take advantage of the Internet, such live chat or Twitter (reg- With this fourth operation control example, the personal
istered trademark), the personal digital assistant 1 according so digital assistant 1 according to the present embodiment dis-
to the present embodiment displays a screen such as a posting plays, for example like the above FIG. 35 in the terminal
message board or the like on the screen of the first sub display closed state, a map video including the central place on the
panel SD1, and displays a software keyboard or the like on the one screen of the main display panel MD for example. Note
main display panel MD. that as for the central place, the current location, a spot speci-
Here, when a desired video is displayed on the main dis- 55 fied by the user, or the like can be exemplified.
play panel MD in the terminal closed state, for example, only Here, with the fourth operation control example, upon
in the event that a notification to the effect that an incoming detecting transition from the above terminal closed state to
e-mail, or anew post has been received, and further, transition the terminal opened state, the personal digital assistant 1
from the terminal closed state to the terminal opened state has according to the present embodiment enlarges and displays a
been made, this third operation control may be executed. 60 map including the central place as illustrated in FIG. 36, for
Specifically, for example, when a desired video is displayed example.
on the main display panel MD in the terminal closed state, for Enlarged display at the time of transition from the above
example, in the event that transition has been made from the terminal closed state to the terminal opened state can be
terminal closed state to the terminal opened state, for performed by generally the same video processing as with the
example, in a state in which there has been no notification of 65 first operation control. However, the enlarged map with this

an incoming e-mail, or a new post, or the like, the personal
digital assistant 1 according to the present embodiment

fourth operation control may be a map obtained by simply
enlarging a map displayed on the one screen of the main
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display panel MD alone, but preferably a detailed map with
the scale thereof being more reduced.

Specifically, with this fourth operation control example,
upon detecting transition from the terminal closed state in

36

terminal 1, and the direction where this terminal 1 directs, as
a fifth operation control example of the present embodiment.
Note that, with this fifth operation control example as well,
map data may be stored in the personal digital assistant 1

which a map including the central place is displayed on the 5 according to the present embodiment, or may be obtained via
main display panel MD, to the terminal opened state, the the Internet or the like as appropriate.
personal digital assistant 1 according to the present embodi- With this fifth operation control example, the personal
ment dives the map displayed at the time of this terminal digital assistant 1 according to the present embodiment dis-
closed state into three as to the long directions thereof. Sub- plays, for example, the map of the central place on the one
sequently, the personal digital assistant 1 according to the 10 screen of the main display panel MD in the terminal closed
present embodiment enlarges these three divided maps to the state as illustrated in FIG. 35.
size of each display panel of one screen and reduces the scale Here, with this fifth operation control example, in the event
of each to obtain detailed maps. Further, the personal digital of detecting transition from the terminal closed state to the
assistant 1 according to the present embodiment distributes terminal opened state, the personal digital assistant 1 accord-
and displays these three divided and enlarged detailed maps 15 ing to the present embodiment displays, for example as illus-
on the main, first sub, and second sub display panels MD, trated in FIG. 37, a wide-area map including the central place.
SD1, and SD2. Specifically, in the case of the examples in At the time of display of this wide-area map, the personal
FIGS. 35 and 36, the personal digital assistant 1 displays the digital assistant 1 according to the present embodiment dis-
divided and enlarge detailed map corresponding to the central plays the map of the central place displayed on the main
region of the map before division illustrated in FIG. 35, onthe 20 display panel MD in the terminal closed state, for example, on
screen of the first sub display panel SD1, displays the lefi-side the first sub display panel SD1. Also, at this time, the personal
divided and enlarged detailed map of the video before divi- digital assistant 1 displays the map of a region corresponding
sion on the screen of the second sub display panel SD2, and to a direction where the three screens in this terminal opened
displays the right-side divided and enlarged detailed map of state are unfolded at the central place on the second sub
the video before division on the screen of the main display 25 display panel SD2 and the main display panel MD.
panel MD. Specifically, for example, in the event that it has been
Note that, with the personal digital assistant 1 according to detected by the above direction detection sensor that the
the present embodiment, in the event that the user has alignment direction of the three screens in the terminal
changed the situation (direction) of this terminal at the time of opened state matches generally a north-south direction, and
the above maps being displayed, the directions of the dis- 30 also, for example, the first casing 2 is the north side, and the
played maps thereof are changed based on the direction third casing 4 is the south side, the personal digital assistant 1
detection results by the direction detection sensors. Also, in according to the present embodiment displays the map of a
the event that the user is moving at the time of the above maps district adjacent to the direction of the north as to the dis-
being displayed, the personal digital assistant 1 according to played map of the first sub display panel SD1, on the second
the present embodiment successively changes the current 35 sub display panel SD2 of the first casing 2. Similarly, the
position based on the position detection result by the position personal digital assistant 1 according to the present embodi-
detection sensor. ment displays the map of a district adjacent to the direction of
As for a usage case of this fourth operation control the south as to the displayed map of the first sub display panel
example, for example, a case used for route navigation at the SD1, on the main display panel MD of the third casing 4.
time of accessing a destination by road or the like can be 40 Also, for example, in the event that it has been detected by the
exemplified. Specifically, for example, in the event that the above direction detection sensor that the alignment direction
user is moving, the personal digital assistant 1 is set to the of the three screens in the terminal opened state matches
terminal closed state whereby the user can ready carry the generally an east-west direction, and also, for example, the
terminal 1, and a map is displayed on the one screen of the first casing 2 is the east side, and the third casing 4 is the west
main display panel MD at this time. Subsequently, lor 45 side, the personal digital assistant 1 according (o the present
example, upon the user arriving at the neighborhood of the embodiment displays the map of a district adjacent to the
destination and changing the terminal 1 to the opened state, direction of the east as to the displayed map of the first sub
the personal digital assistant 1 according to the present display panel SD1, on the second sub display panel SD2 of
embodiment displays enlarged and detailed maps using the the first casing 2, and on the other hand, displays the map of
three screens. It goes without saying that enlarged detailed 50 a district adjacent to the direction of the west as to the display
map display is performed at the time of being changed to the map of the first sub display pancl SD1, on the main display
terminal opened state even while the user is moving even out panel MD of the third casing 4. With regard to a case where
of the neighborhood of the destination. Thus, the user can the alignment direction of the three screens in the terminal
receive navigation by the personal digital assistant 1 in a opened state is adirection other than the north-south direction
handy-carrying state during movement toward the destina- 55 and the east-west direction, e.g., another direction such as a
tion. Also, the user can view an enlarged and detailed under- southwest-northeast direction or a southeast-northwest direc-
standable map by changing to the terminal opened state at the tion, the personal digital assistant 1 according to the present
time of approaching the destination or at a desired point of  embodimentalso performs the same display control as above.
time, and can know a correct destination position or the like. Note that, with regard to this fifth operation control
Note that, with this map display, instead of the above black 60 example as well, in the same way as with the fourth operation
belt image, a map region on further outside may be displayed control example, in the event that the user has changed the
in the display portion equivalent to this black belt image. Let situation (direction) of this terminal at the time of the above
us say that this is the same as with the case of map display in map display being performed, the personal digital assistant 1
the following operation control examples. according to the present embodiment changes the direction of
Fifth Operation Control Example 65 the display map based on the direction detection result of the

FIGS. 35 and 37 illustrate an example wherein a wide-area
map is displayed according to the opened/closed state of the

direction detection sensor. Also, in the event that the user is
moving at the time of the above map display being performed,
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the personal digital assistant 1 according to the present
embodiment successively changes the current position based
on the position detection result by the position detection
Sensor.

Also, with this fifth operation control example, in the event
that any of the maps displayed on the three screens has been
selected, i.e., for example, in the event that the user has
selected and specified a desired map using a touch sensor
panel or the like disposed on each of the display panels MD,
SD1, and SD2, the personal digital assistant 1 according to the
present embodiment displays an enlarged detailed map
obtained by reducing the scale of the selected map, on the
three screens. Note that selection of this map may be per-
formed by depression of a predetermined pressing key of the
first through third casings 2 through 4.

Here, for example, in the event that the map corresponding
to the first display panel SD1 in FIG. 37 has been selected, the
personal digital assistant 1 according to the present embodi-
ment displays a detailed map obtained by enlarging that map
on the three screens. More specifically, with this example, the
personal digital assistant 1 according to the present embodi-
ment divides the selected map displayed on the first sub
display panel SD1 into three as to the long direction thereof'in
the same way as above. Subsequently, the personal digital
assistant 1 according to the present embodiment enlarges
these three divided maps to the size of one screen of each of
the display panels, and also reduces the scale thereof to obtain
detailed maps. Further, the personal digital assistant 1 accord-
ing to the present embodiment distributes and displays these
three divided and enlarged detailed maps on the main, first
sub, and second sub display panels MD, SD1, and SD2 so as
to adapt the placement relationship of these three divided and
enlarged detailed maps to the map before division thereof.

As for a usage case of this fitth operation control example,
in the same way as with the fourth operation control example,
for example, a case used for route navigation at the time of
accessing a destination by road or the like can be exemplified.
Specifically, for example, in the event that the user is moving,
the personal digital assistant 1 is set to the terminal closed
state whereby the user can ready carry the terminal 1, and a
map is displayed on the one screen of the main display panel
MD at this time. Also, according to the present embodiment,
the user can view a wider area map including the central
place, for example, by unfolding the personal digital assistant
1 during movement, and thus, the user can recognize the
rough direction and distance from the central place to the
destination, and various landmarks existing between the cen-
tral place and the destination. Also, in the case of the present
embodiment, a wide area map adapted to the unfolding direc-

tions of the three screens is displayed, and accordingly, the :

uscr can comprchensibly recognize the direction and distance
between the central place and the destination, and so forth.
Also, with the present embodiment, at the time of the wide
area map being displayed, by selecting the map displayed on

any screen thereof, the user can view a detailed map obtained 3

by enlarging the selected map thereof.

Note that one-screen display and three-screen enlarged
display according to the terminal opened/closed operation
like the above fourth operation control example, and one-
screen display and three-screen enlarged display according to
the terminal opened/closed operation like the fifth operation
control example can also be applied, for example, at the time
of journal access and book access, as well as map display.
Specifically, for example, in the event that this access for a
journal or the like has been applied to the fourth operation
control example, the personal digital assistant 1 according to
the present embodiment performs, in the terminal closed
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state, the above one-screen display, and enlarges, in the ter-
minal opened state, the page displayed in the terminal closed
state to three screens, and displays this. Also, for example,
that access for a book has been applied to the fifth operation
control example, the personal digital assistant 1 according to
the present embodiment performs, in the terminal closed
state, the above one-screen display, and displays, in the ter-
minal opened state, three pages worth of'the page displayed in
the terminal closed state to which the previous and subse-
quent two pages thereof are added, on the three screens. Note
that, with the example wherein the access for a book or the
like has been applied to the fifth operation control example,
the two pages to be newly added in the terminal opened state
may be two pages worth after the page displayed in the
terminal closed state, or conversely may be previous two
pages worth. With any of the cases of adding pervious and
subsequent two pages, subsequent two pages, and previous
two pages, the personal digital assistant 1 according to the
present embodiment performs three-screen display so as to
maintain the contextual relationship of each page of the three
pages in total.

Sixth Operation Control Example

FIGS. 35 and 38 illustrate an example wherein an aerial
photo video or live scenery view video is displayed in addi-
tion to map display according to the opened/closed state of the
terminal, as a sixth operation control example according to
the present embodiment based on the detection result of the
terminal state detection sensor. Note that map data, aerial
photo video data, or live scenery view video data may be
stored in the personal digital assistant 1 according to the
present embodiment beforehand, or may be obtained via the
Internet or the like as appropriate.

With this sixth operation control example, the personal
digital assistant 1 according to the present embodiment dis-
plays, for example like the above FIG. 35 in the terminal
closed state, a map video of the central place on the one screen
of the main display panel MD for example.

Here, with this sixth operation control example, upon
detecting transition from the above terminal closed state to
the terminal opened state, the personal digital assistant 1
according to the present embodiment displays, for example as
illustrated in FIG. 38, a map including the central place, an
aerial photo video obtained by taking a region including the
central place thereof from the above, and a live scenery view
video at the time ol the user viewing the direction where the
terminal face at this central place. Note that, with the example
in F1G. 38, the map including the central place is displayed on
the main display panel MD, the aerial photo video including
the central place is displayed on the first sub display panel
SD1, the live scenery view video at the time of viewing the
dircction where the terminal faces at the central place is
displayed on the second sub display panel SD2. Also, withthe
example in FIG. 38, a predetermined mark P representing the
central place is also displayed on the map of the main display
panel MD, and the aerial photo video of the first sub display
panel SD1.

Also, with this sixth operation control example, in the
event that any of the map, aerial photo video, and live scenery
view video displayed on the three screens has been selected,
i.e., in the event that the user has selected and specified a
desired video using the touch sensor panel or the like disposed
in each of the display panels for example, the personal digital
assistant 1 according to the present embodiment enlarges the
selected video and displays this on the three screens. Note
that, in the event that the map on the main display panel MD
has been selected, an enlarged detailed map such as the fourth
operation control example is displayed on the three screens.
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Also, for example, in the event that the aerial photo video on
the first sub display panel SD1 has been selected, this aerial
photo video displayed on the first sub display panel SD1 is
divided into three as to the long direction thereof in the same

40

ment is displayed on the main display panel MD, and the
video after minus adjustment is displayed on the second sub
display panel SD2.

In addition, as an example of the object adjustment pro-

way as above, each of these is enlarged to the size of one 5 cessing for subjecting a partial object of a video to modifica-
screen of the display panel. and the three divided videos are ~ tionor thelikeincludes objectadjustment such as lengthening
distributed and displayed on the three screens so as to adapt ~ he eyelashes of a face video, though not included in the
the placement relation of each of the three divided videos to ~ drawings. Inthe case of this example, only a face video before
the aerial photo video before division. Similarly, this live gd‘u!stment being pel’fOl"llle?l upon the eyelash_ portion ob‘]ect
scenery view video displayed on the second sub display panel 10 is displayed on _the T digplay panal NI = the terll}lpa]
SD2 is divided into three as to the long direction thereof'in the glaged. stals .wnh firis Ewayle; vpan. deleeting fansiion
) . . from the terminal closed state to the terminal opened state, the
same way as above, each of these is enlarged to the size of one . ; X .

. . . . personal digital assistant 1 according to the present embodi-
screen of the dlsplay panel, and the three divided videos are ment displays the face video before object adjustment, a face
distributed and displayed on the three screens 5o as to adapt |5 yideo after +1 object adjustment wherein the object of the
the placement relation of each of the three divided videos to eyelash portion is lengthened one step as to this face video
the live scenery view video before division. Note that the before object adjustment, and a face video after +2 object
enlarged videos of the aerial photo video and the live scenery adjustment wherein the object of the eyelash portion is
view video is not restricted to being enlarged simply by dis-  lengthened two steps as to the face video before object adjust-
play scale, and may be detailed videos with higher resolution. 20 ment, on the three screens. Specifically, for example, the face

As for a usage case of this sixth operation control example, video before object adjustment is displayed on the second sub
in the same way as with the fourth operation control example, display panel SD2, the face video after +2 object adjustment
for example, a case used at the time of route navigation, or the is displayed on the main display panel MD, and the face video
like can be exemplified. Specifically, according to the sixth after +1 object adjustment is displayed on the first sub display
operation control example, not only the map display of the 25 panel SDI1.
central place but also the aerial photo or live scenery view Also, with this seventh operation control example, display
video of the central place thereof can be displayed, and before and after the above effect processing, and enlarged
accordingly, the user can know whether or not the route to the display in the same way as above may be switched as appro-
central place or a destination is correct, or the like in an priate by combining the terminal opened/closed detection,
intuitive and sure manner. 30 and terminal horizontal/vertical detection.

Seventh Operation Control Example Specifically, for example, in the event that the personal

FIGS. 39 and 40 illustrate an example wherein videos digital assistant 1 in the terminal closed state is a landscape
before and after effect at the time of subjecting a desired screen as viewed from the user, upon detecting transition to
display video to predetermined effect processing are dis- the terminal opened state, and also detecting that the array of
played according to the opened/closed state of the casings, as 35 the three screens at this terminal opened state is the vertically
a seventh operation control example according to the present longitudinal direction, the personal digital assistant 1 accord-
embodiment based on the detection result of the terminal state ing to the present embodiment displays the videos before the
detection sensor. Note that examples of the effect processing effect processing and before and after the effect processing as
as to a video include various types of video adjustment pro- described above are displayed on the three screens. On the
cessing recognized as image effect processing, such as bright- 40 other hand, in the event that the personal digital assistant 1
ness adjustment or hue adjustment of a video, and deforma- according to the present embodiment in the terminal closed
tion or edge adjustment of a video, and also various types of  state is a landscape screen as viewed from the user, upon
object adjustment processing, such as deformation, size detecting transition to the terminal opened state, and also
change, and enhancement as to a partial object of a video. It detecting that the array of the three screens at this terminal
goes without saying that these eflect processes are an 45 opened state is the horizontally lateral direction, the personal
example, and embodiments of the present disclosure are not digital assistant 1 according to the present embodiment
restricted to these. enlarges the video displayed on the main display panel MDin

FIGS. 39 and 40 illustrate a display example in the event of the terminal closed state, and display this on the three screens.
performing brightness adjustment as an example of the above Also, for example, in the event that the personal digital assis-
predetermined effect processing. 50 tant 1 according to the present embodiment in the terminal

With this scventh operation control example, the personal closed state is a portrait screen as viewed from the user, upon
digital assistant 1 according to the present embodiment dis- detecting transition to the terminal opened state, and also
plays, for example like FIG. 39 in the terminal closed state, a detecting that the array of the three screens at this terminal
desired video before adjustment selected by the user before- opened state is the landscape direction, the personal digital
hand on the one screen of the main display panel MD. 55 assistant 1 according to the present embodiment displays the

Here, with this seventh operation control example, upon videos before the effect processing and before and after the
detecting transition from the above terminal closed state to effect processing as described above are displayed on the
the terminal opened state, the personal digital assistant 1 three screens. On the other hand, in the event that the personal
according to the present embodiment displays, for example as digital assistant 1 according to the present embodiment in the
illustrated in FIG. 40, the above video before adjustment, a 60 terminal closed state is a portrait screen as viewed from the
video after plus adjustment wherein brightness is adjusted in user, upon detecting transition to the terminal opened state,
the plus direction as to this video before adjustment, a video and also detecting that the array of the three screens at this
after minus adjustment wherein brightness is adjusted in the terminal opened state is the vertically longitudinal direction,
minus direction as to this video before adjustment, on the the personal digital assistant 1 according to the present
three screens. Specifically, the example in FIG. 40 illustrates 65 embodiment enlarges the video displayed on the main display

an example wherein the video before adjustment is displayed
on the first sub display panel SD1, the video after plus adjust-

panel MDD in the terminal closed state, and display this on the
three screens.
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According to the seventh operation control example, by
viewing the videos before and after the adjustment processing
displayed on the three screens, the user can readily compare
the effects of this adjustment processing.

Also, with this seventh operation control example, in the
event that any of the videos before and after adjustment dis-
played on the three screens has been selected, the personal
digital assistant 1 according to the present embodiment
enlarges the selected video thereof and displays this on the
three screens in the same way as above. Thus, for example, by
selecting a desired vide after adjustment, the user can view an
enlarged video thereof, and can readily confirm the effects of
the adjustment processing thereof.

Eighth Operation Control Example

FIGS. 41 and 42 illustrate an example wherein videos
before and after synthesizing processing such as synthesizing
desired two videos according to terminal opened/closed
detection or vibration detection to the terminal or the like, as
an eighth operation control example according to the present
embodiment based on the detection result of the terminal state
detection sensor. Note that, with the present embodiment, an
example will be illustrated wherein video synthesizing pro-
cessing is executed according to terminal opened/closed
detection, but an arrangement may be made wherein the video
synthesizing processing is executed according to vibration
detection at the time of the user shaking this terminal while
maintaining the terminal opened state. It goes without saying
that these are but examples of things which trigger the video
synthesizing processing, and embodiments of the present dis-
closure are not restricted to these.

FIGS. 41 and 42 illustrate a display example in the event of
selecting two videos out of multiple videos, synthesizing the
selected videos thereof, and then displaying the synthesized
video.

With this eighth operation control example, the personal
digital assistant 1 according to the present embodiment dis-
plays, for example like FIG. 41 in the terminal opened state,
alist of multiple videos serving as candidates for synthesizing
on the first sub display panel SD1. Subsequently, upon two
videos being selected out of this video list by the user, the
personal digital assistant 1 according to the present embodi-
ment displays one of the two selected videos on the main
display panel MD, and displays the other video on the second
display panel SD2. Note that selection of the videos is per-
lormed according to selection specilication, for example, by
a touch panel operation as to the touch panel sensor, or the
like.

Next, with this eighth operation control example, for
example, upon detecting that transition from the terminal

opened state to the terminal closed state has been made, the :

personal digital assistant 1 according to the present ecmbodi-
ment displays a prepared video serving as a video represent-
ing that the synthesizing processing is being executed, on the
main display panel MD in the terminal closed state. Note that,

as for this prepared video, a moving image such as a child s

stirring a bowl of wheat flour in kitchen, or the like can be
given as an example.

With this eighth operation control example, upon detecting
that transition has been made from the terminal closed state to
the terminal opened state, the personal digital assistant 1
according to the present embodiment displays the selected
videos on the main display panel MD and the second sub
display panel, and displays the video after the synthesizing
processing on the first sub display panel SD1.

According to this eighth operation control example, by
viewing the videos before and after the synthesizing process-
ing displayed on the three screens, the user can readily com-
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pare the effects of this synthesizing processing. Also, with
this eighth operation control example, in the event that any of
the videos before and after the synthesizing processing dis-
played on the three screens has been selected, the personal
digital assistant 1 according to the present embodiment
enlarges the selected video and displays this on the three
screens in the same way as with the above. Thus, for example,
by selecting the video after synthesizing, the user can view the
enlarged video thereof, and can readily confirm the effects of
the synthesizing processing thereof.

Ninth Operation Control Example

As for a ninth operation control example based on the
detection result of the terminal state detection sensor, for
example, control at the time of a camera shooting mode can be
exemplified.

Specifically, with the camera shooting mode, an example
can be exemplified wherein the personal digital assistant 1
according to the present embodiment displays, in the terminal
closed state, a preview image or taken image on the main
display panel MD in the terminal closed state, enlarges and
displays, in the terminal opened state, the taken image on the
three screens. Note that in the event that the taken image is
enlarged and displayed on the three screens, the personal
digital assistant 1 according to the present embodiment
divides, in the same way as with the above, the taken image
displayed on the main display panel MD in the terminal
closed state into three as to the long direction thereof, enlarges
the three divided images to the size of each of one screen of
the display panel, and distributes the three divided taken
images to the three screens so as to adapt the placement
relationship of the three divided taken images to the taken
image before division, and displays these.

Also, with the camera shooting mode, for example, in the
event that the personal digital assistant 1 according to the
present embodiment is used in a state in which the first casing
2 and the second casing 3 are overlaid by the second sub
display panel SD2 and the first sub display panel SD1 gener-
ally fully facing to each other, and on the other hand, only the
third casing 4 is opened without the first texture panel TP1 and
the second texture panel TP2 generally fully facing to each
other, the main display panel MD is available as a shooting
angle variable monitor whereby various angles can be
obtained. Specifically, in this case, with the preview screen of
the main display panel MD, a shooting angle can be handled
[rom generally zero degree serving as a side parallel to the
optical axis of the camera shooting lens 7, and also serving as
generally the fully opposite side as to the camera shooting
direction, to generally 90 degrees serving a side orthogonal to
the optical axis of the shooting lens 7, and further to generally
180 degrees serving as a side parallel to the optical axis of the
shooting lens and also serving as generally the same side as
the camera shooting direction. Thus, the user can perform
shooting by various shooting angles as ease. Particularly, with
the camera shooting mode such as this ninth operation control
example, in the event that the shooting angle is set to the
above generally 180 degrees, it is possible to take the user
himself'herself of this terminal by the shooting lens 7, i.e., to
shoot a self-portrait.

In addition, for example, in the event that the personal
digital assistant 1 according to the present embodiment is
used in a state in which only the first casing 2 is opened
without the first sub display panel SD1 and the second sub
display panel SD2 generally fully facing to each other, and on
the other hand, the second casing 3 and the third casing 4 are
overlaid by the first texture panel TP1 and the second texture
panel TP2 generally fully facing to each other, the main
display panel MD is also available as a shooting angle vari-
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able monitor. Note that, with the following description, the
state in which the first casing 2 and the second casing 3 are
overlaid, and on the other hand, only the third casing 4 is
opened, will be referred to as “first partially opened state”.
Also, the state in which the second casing 3 and the third
casing 4 are overlaid, and on the other hand, only the first
casing 2 is opened, will be referred to as “second partially
opened state”. Further, when the above terminal opened state
has to be distinguished from these first partially opened state
and second partially opened state, the terminal opened state is
referred to as “terminal fully opened state”. At the time of the
second partially opened state, a preview image may be dis-
played not only on the main display panel MD but also on the
first sub display panel SD1 and second sub display panel SD2.

Note that. with this camera shooting mode, the personal
digital assistant 1 according to the present embodiment is
capable of taking an image even any state of the terminal
closed state, first partially opened state, second partially
opened state, and terminal fully opened state. For example, in
the case of the terminal closed state, with the personal digital
assistant 1 according to the present embodiment, shooting is
executed at the time of'the release button 78 being pressed by
the user. Also, for example, with the first partially opened
state and second partially opened state, with the personal
digital assistant 1 according to the present embodiment,
shooting is executed at the time of taking one of the externally
exposed pressing keys K and in an operable state, as a release
button, and this release button of the pressing keys K being
pressed by the user. Similarly, with the terminal fully opened
state as well, with the personal digital assistant 1 according to
the present embodiment, shooting is executed at the time of
taking one of the pressing keys K which are externally
exposed and are in an operable state, as a release button, and
this release button of'the pressing keys K being pressed by the
user. Note that shooting may be executed at the time of touch-
ing to the touch sensor panel being performed.
Tenth Operation Control Example

With the personal digital assistant 1 according to the
present embodiment, for example, control for displaying
three-player game screens on each of the three screens in the
terminal opened state is also available as a tenth operation
control example. Specifically, in the case of a chess game for
example, three chess matches worth of video may be dis-
played on each of the three screens in the terminal opened
state. It goes without saying that one chess match worth of
video may be displayed on the main display panel MDD in the
terminal opened state. Further, for example, an arrangement
may be made wherein one chess match worth of video is
displayed on the main display panel MD in the terminal

closed state, and the match video thereof is enlarged and :

displaycd on the three screens in the terminal opened state.

Note that, in the event that the chess match video is
enlarged and displayed on the three screens, the personal
digital assistant 1 according to the present embodiment

divides, in the same way as described above, the match video 3

displayed on the main display panel MD in the terminal
closed state into three as to the long direction thereof in the
same way as described above, enlarges each of the divided
videos to the size of one screen of display panel, and these
three divided videos are distributed and displayed on the three
screens so as to adapt the placement relation of the three
divided videos to the video before division.
Eleventh Operation Control Example

The personal digital assistant 1 according to the present
embodiment is used, for example, in the second partially
opened state, the main display panel MD is directed to the
user side, and on the other hand, the first sub display panel
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SD1 and second sub display panel SD2 are directed to the
partner side, whereby control is available for displaying a
video on the first and second sub display panels SD1 and SD2,
and displaying narrative text thereof and so forth on the main
display panel MD.

As forthis usage case, for example, a case can be conceived
such as what we might call a picture story show such that a
picture of the story is displayed on the first and second sub
display panels SD1 and SD2, and on the other hand, text
representing the plot of the story thereof is displayed on the
main display panel MD.

In the case of this usage case, the picture of the story
displayed on the first and second sub display panels SD1 and
SD2 is successively switched and displayed according to the
progress of the story thereof, and the text of the plot of the
story displayed on the main display panel MD is also
switched and displayed according to the progress of this story.
Now, let us say that the progress of the story is advanced, tor
example, by the user himself'herself operating the touch
panel or pressing keys K of the main display panel MD.
Twelfth Operation Control Example

With the personal digital assistant 1 according to the
present embodiment, for example, control for displaying a
document to be shown to the partner side on the main display
panel MD, displaying a document for the user himself/herself
on the first display panel SD1, and displaying a user interface
screen for operations such as a software keyboard or the like
on the second display panel SD2, is available as a twelfth
operation control example.

In the case of this twelfth operation control example, it is
desirable for the personal digital assistant 1 according to the
present embodiment that, for example as illustrated in FIG.
43, the main display panel MD side is directed to the partner
side, and on the other hand, the first display panel SD1 is
directed to the user himself’herself side, and further the sec-
ond display panel SD2 is generally horizontally disposed on
the table surface. Note that, in this case, it is desirable that the
main texture panel MP of the first casing 2 has a planar shape.

Also, with the twelfth operation control example illustrated
in FIG. 43, the personal digital assistant 1 according to the
present embodiment switches or edits the display content of a
document for partner displayed on the main display panel
MD, or the display content for a document for the user him-
selt/herself displayed on the first display panel SD1, accord-
ing (o the user operations as (o the soltware keyboard of the
second display panel SD2.

According to this twelfth operation control example, the
user and the partner can both view the document, and the user
can operate the displayed document thereof.

Thirteenth Operation Control Example

In the event that the personal digital assistant 1 according to
the present embodiment is used, for example, in the second
partially opened state, control for displaying a right-side page
of a book on the first sub display panel SD1, and displaying a
left-side page of the book on the second display panel SD2. is
available as a thirteenth operation control example.

Specifically, with this thirteenth operation control
example, the personal digital assistant 1 according to the
present embodiment can be used in what we might call a book
style. At the time of being used as this book style, the personal
digital assistant 1 according to the present embodiment
switches a display page on the first sub display panel SD1 or
second sub display panel SD2, for example, according to a
page turning operation from the user via the touch panel
sensor, or the like.

Also, for example, in the event that the main display panel
MD is also opened to change the personal digital assistant 1
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according to the present embodiment to the terminal opened
state at the time of use with this book style, the personal
digital assistant 1 according to the present embodiment can
also display information relating to the pages displayed on the
first and second sub display panels SD1 and SD2, on the main
display panel MD. As for the information to be displayed on
the main display panel MD, advertising information of this
book, or the like can be exemplified, and link information to
a site where this book can be purchased or the like may be
added to the advertising information thereof.

Fourteenth Operation Control Example

With the personal digital assistant 1 according to the
present embodiment, for example, control for displaying a
desired video such as what we might call a folding screen on
the three screens in the terminal opened state, or switching
and displaying a desired photo video such as what we might
call a digital photo frame as appropriate, is available as a
fourteenth operation control example.

Specifically, the personal digital assistant 1 according to
the present embodiment reads out a video stored in internal
memory or external memory or the like to display the video as
one screen of the three screens, or to display a different video
for each screen.

Fifteenth Operation Control Example

With the personal digital assistant 1 according to the
present embodiment, for example, control for displaying a
game screen such as a quiz on the three screens in the terminal
opened state, is available as a fifteenth operation control
example.

Specifically, for example, when the three screens are
arrayed in the vertically longitudinal direction by the user, the
personal digital assistant 1 according to the present embodi-
ment enlarges and displays an image for problem reference
with the three screens as a single screen. Subsequently, in the
event that the direction of the terminal 1 has been changed so
that the three screens are arrayed in the horizontally lateral
direction as viewed from the user, the personal digital assis-
tant 1 according to the present embodiment displays a prob-
lem image obtained by a portion of the image for problem
reference being changed on two screens of the three screens,
and displays the same image as the problem reference image
on the remaining screen.

According to this fifteenth operation control example, what
we might call a “How may differences can you find?” game is
available. It goes without saying that the type of a game is not
restricted to the difference finding game, and may be other
games.

Another External Configuration Example of Personal Digital
Assistant according to Present Embodiment

The personal digital assistant 1 illustrated in FIGS. 1 :

through 25 having a threc-screen folding-type configuration
whereby the first casing 2 through third casing 4 can be
opened/closed by folding, but the personal digital assistant 1
according to the present embodiment may have a three-screen

slide-type configuration whereby a first casing 72 through a 5

third casing 74 can be opened/closed by sliding in generally
parallel with the principal surfaces thereof as illustrated in
FIGS. 44 through 49.

FIGS. 44 through 49 illustrate schematic external configu-
ration example of the three-screen slide-type personal digital
assistant 71 as another configuration example of the personal
digital assistant according to the present embodiment. Note
that FIGS. 44 though 49 illustrate a schematic external
appearance as viewed from the side wall face direction side of
the casing short side for example.

As illustrated in FIGS. 47 through 49, the three-screen
slide-type personal digital assistant 71 according to the
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present embodiment is configured of three casing of a first
casing 72, a second casing 73, and a third casing 74. These
first casing 72, second casing 73 and third casing 74 have a
rectangular plate shape each including a first principal sur-
face, and a second principal surface mutually facing the first
principal surface. Also, the first casing 72, second casing 73,
and third casing 74 each have, in the same way as with the
three-screen folding-type personal digital assistant 1, a dis-
play panel of a predetermined aspect ratio on the first princi-
pal surface side, and have a texture panel on the second
principal surface side.

Specifically, the first casing 72 has, generally in the same
way as with the example of the three-screen folding-type
personal digital assistant 1, a rectangular plate shape having
the first and second principal surfaces which mutually face,
and also having predetermined thickness, includes the second
sub display panel SD2 on the first principal surface side, and
the main texture panel MP on the second principal surface
side. Also, the first casing 72 also includes, in the same way as
with the three-screen folding-type personal digital assistant 1,
a shooting lens for digital camera, a light for providing extra
light for shooting, and a release button. In the same way as
above, a transparent touch sensor panel is provided to the
front surface of the second sub display panel SD2.

The second casing 73 has, in the same way as above, a
rectangular plate shape having the first and second two prin-
cipal surfaces which mutually face, and also having predeter-
mined thickness, includes the first sub display panel SD1 on
the first principal surface side, and the first texture panel TP1
on the second principal surface side. Also, in the same way as
above, a transparent touch sensor panel is provided to the
front surface of the second sub display panel SD2. Note that
the first texture panel TP1 has a generally flat planar shape.

The third casing 74 has, in the same way as above, a
rectangular plate shape having the first and second two prin-
cipal surfaces which mutually face, and also having predeter-
mined thickness, includes the main display panel MD on the
first principal surface side, and the second texture panel TP2
on the second principal surface side. Also, in the same way as
above, a transparent touch sensor panel is provided to the
front surface of the main display panel MD. Note that the
second texture panel TP2 has a generally flat planar shape.

Note that, in the same way as described above, with the
main texture panel MP, and the first and second texture panels
TP1 and TP2, various pictures or photos or the like may be
adhered thereto, or various ornaments or patterns may be
provided thereto, and also, some thereof may have a display
panel.

In addition, with this example as well, generally in the
same way as with the three-screen folding-type personal digi-
tal assistant 1, the first through third casing 72 through 74 may
include pressing keys K with three keys as a set in the neigh-
borhood of edge portions 21, 22, and 23 of one of the longer
sides of each display panel provided surface. Also, with the
personal digital assistant 71 according to the present embodi-
ment, an arrangement may be made wherein one speaker for
channel ofleft and right channels for stereo output is provided
to the first casing 72, the other speaker for channel is provided
to the third casing 74, and further, a speaker for center channel
is provided to the second casing 73. Also, in the event that the
personal digital assistant 71 according to the present embodi-
ment is a cellular phone terminal, for example, an arrange-
ment may be made wherein a speaker for receiver is provided
to the neighborhood of one edge portion on the long sides of
the main display panel MD of the third casing 74, and a
microphone for transmitter is provided to the neighborhood
of the other edge portion on the long sides. It goes without
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saying that the personal digital assistant 71 according to the
present embodiment may include the same various types of
devices on any of the first casing 72 through third casing 74 as
a common personal digital assistant includes, such as a cable
connection terminal, an external memory slot, an LED lamp
for outgoing/incoming notifications, an antenna for television
broadcasting, and so forth.

Also, the three-screen slide-type personal digital assistant
71 according to the present embodiment includes a connect-
ing portion which enables slide transition between a first
terminal placement state in which the casings 72 through 74
are mutually overlaid by predetermined principal surfaces of
the casings 72 through 74 fully facing to each other, and a
second terminal placement state in which the first principal
surfaces or second principal surfaces of the casing 72 through
74 are laterally arrayed in parallel with generally the same
direction.

Here, in the case of the personal digital assistant 71 illus-
trated in FIGS. 44 through 49, the above connecting portion is
made up of a first connecting portion 76 and a second con-
necting portion 77, and connects adjacent casings of the cas-
ings 72 through 74 so as to be in parallel with the principal
surfaces thereofand so as to relatively slide to the casing short
directions. Specifically, this connecting portion enables the
casings 72 through 74 to make slide transition from the ter-
minal closed state in which the casings 72 through 74 con-
nected by the connecting portion are mutually overlaid as
illustrated in FIG. 44 so as to be illustrated with arrow YS1
and YS2 directions in FIG. 45, and further to the terminal
opened state in which the first principal surfaces or second
principal surfaces of the casings 72 through 74 are laterally
arrayed in parallel with generally the same direction as illus-
trated in arrows YS3 and YS4 in FI1G. 46.

Hereafter, description will be made in detail regarding slide
transition between the terminal opened state and terminal
closed state at this three-screen slide-type personal digital
assistant 71, and the operation of the connecting portion, with
reference to FIGS. 47 through 49. Note that the configura-
tions illustrated in FIGS. 47 through 49 are consistently an
example, and another configuration may be employed as long
as this enables the casings 72 through 74 to slide.

As illustrated in FIG. 47, the first casing 72 and the second
casing 73 of the personal digital assistant 71 according to the
present embodiment are slidably connected by the first con-
necting portion 76. This [irst connecting portion 76 is conlig-
ured of a pair of slide rails 72« and 734 provided to the first
casing 72 and second casing 73, a pair of slide rotary shafts
72¢ and 734 which are allowed to slide within the slide rails
72a and 73b, and a connecting plate 78 which connects the

pair of the slide rotary shafts 72¢ and 73d. The pair of the slide

rails 72a and 734 arc provided to both wall face portions on
the short sides of each of the corresponding firstcasing 72 and
second casing 73 respectively, and the rail length thereof is
slightly shorter than the casing short length. With the slide

rotary shafts 72¢ and 734, one of the shaft edge portions is 3

disposed in the corresponding slide rails 72a and 735 respec-
tively, and the other shaft edge portion is connected by the
connecting plate 78 respectively, and the slide rotary shafts
72¢ and 73d can slide in the slide direction within the slide
rails 724 and 735, and also can turn around the shaft direction
thereof.

Also, the second casing 73 and the third casing 74 are
slidably connected by the second connecting portion 77. This
second connecting portion 77 is configured of a pair of slide
rails 73a and 74a provided to the second casing 73 and third
casing 74, a pair of slide rotary shafts 73¢ and 74¢ which are
allowed to slide within the slide rails 73a and 74a, and a
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connecting plate 79 which connects the pair of the slide rotary
shafts 73¢ and 74¢. The pair of the slide rails 734 and 744 are
provided to both wall face portions on the short sides of each
of the corresponding second casing 73 and third casing 74
respectively, and the rail length thereofis slightly shorter than
the casing short length. With the slide rotary shafis 73¢ and
74¢, one of the shaft edge portions is disposed in the corre-
sponding slide rails 73a and 74a respectively, and the other
shaft edge portion is connected by the connecting plate 79
respectively, and the slide rotary shafts 73¢ and 74¢ can slide
in the slide direction within the slide rails 73a and 744, and
also can turn around the shaft direction thereof.

As described above, the first casing 72 and the second
casing 73 are connected by the first connecting portion 76,
and the second casing 73 and the third casing 74 are con-
nected by the first connecting portion 77, whereby the three-
screen slide-type personal digital assistant 71 according to the
present embodiment can relatively slide each of the first cas-
ing 72 through the third casing 74 as illustrated in FIGS. 48
and 49. Specifically, the three-screen slide-type personal digi-
tal assistant 71 according to the present embodiment slides,
from the terminal closed state as illustrated in (A) in the
drawing of FIG. 48, for example, as illustrated in (B) through
(D) in the drawing, the third casing 74 as to the second casing
73, or slides a set of the first casing 72 and the second casing
73 as to the third casing 74, whereby the first sub display panel
SD1 of the second casing 73, and the main display panel MD
of the third casing 74 can laterally be arrayed generally in
parallel, for example. Further, the three-screen slide-type per-
sonal digital assistant 71 according to the present embodi-
ment slides, from the state as illustrated in (D) in the drawing
of FIG. 48, for example, as illustrated in (E) through (G) inthe
drawing in F1G. 49, a set of the second casing 73 and the third
casing 74 as to the first casing 72, or slides a set of the second
casing 73 and the third casing 74 as to the first casing 72,
whereby the first sub display panel SD1, second sub display
panel SD2, and main display panel MD of each of the first
through third casings 72 through 74 can laterally be arrayed
generally in parallel.

State Detection Sensor of Three-Screen Slide-type Terminal
and Placement Thereof

With the three-screen slide-type personal digital assistant
71 according to the present embodiment, as for the opened/
closed detection sensor, for example, a magnet and a hole
element, or an MR sensor, or a limit swilch, or the like can be
employed, which are the same as those employed for the
above three-screen folding-type terminal.

With the three-screen slide-type personal digital assistant
71 according to the present embodiment, for example, the
magnet and hole element for opened/closed detection
between the first casing 72 and the second casing 73 arc
disposed, for example, in a position where the magnet and
hole element correspond to each other at the time of the closed
state in which the first casing 72 and the second casing 73 are
mutually overlaid. Similarly, for example, the magnet and
hole element for opened/closed detection between the second
casing 73 and the third casing 74 are disposed, for example, in
a position where the magnet and hole element mutually face
at the time of the closed state in which the second casing 73
and the third casing 74 are mutually overlaid. However, it is
desirable that the disposed positions of the magnet and hole
element provided to the first casing 72 and the second casing
73, and the disposed positions of the magnet and hole element
provided to the second casing 73 and the third casing 74 are
separated to some extent, respectively. For example, let us say
that in the event that the magnet and hole element of the first
casing 72 and the second casing 73 are provided to the neigh-
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borhood of one edge portion in the casing long directions, the
magnet and hole element of the second casing 73 and the third
casing 74 are provided to the neighborhood of the other edge
portion. Thus, an erroneous situation can be prevented

50

compressed and encoded audio data supplied from a control
and computing unit 104 to decompression decoding, a digital/
analog conversion circuit for converting the digital audio data
after the decompression decoding into an analog audio signal,

wherein the hole elements for opened/closed detection of the 5 an analog/digital conversion circuit for converting the analog
first and second casings 72 and 73 erroneously detect the audio signal input from the microphone 115 into digital audio
magnetism of the magnets of the second and third casings 73 data, and a compression encoding circuit for subjecting this
and 74, or conversely the hole elements for opened/closed digital audio data to compression encoding, and so forth.
detection of the second and third casings 73 and 74 errone- A video signal processing unit 111 is configured of a
ously detect the magnetism of the magnets of the first and 10 decompression decoding circuit for subjecting the com-
second casings 72 and 73. pressed and encoded video data supplied from the control and
The three-screen slide-type personal digital assistant 71 computing unit 104 to decompression decoding, a display
according to the present embodiment can detect, for example, panel driving circuit for displaying a digital video after the
the state illustrated in (A) in the drawing of F1G. 48, the states decompression decoding, a digital broadcasting video
illustrated in (B) through (D) in the drawing of FIG. 48, and 15 received at a digital broadcasting reception module 109, or
the states illustrated in (E) through (G) in the drawing of FIG. the like on the main display panel MD, first sub display panel
49 by providing such an opened/closed detection sensor. SD1, or second sub display panel SD2, and so forth. Also, in
Note that the three-screen slide-type personal digital assis- the case of the present embodiment, this video signal process-
tant 71 according to the present embodiment also includes, in ing unit 111 generates, at the time of the above terminal
the same way as with the above three-screen folding-type 20 closed state, a video signal for displaying a video on the one
personal digital assistant 1, a horizontal/vertical detection screen of the main display panel MD, and a video signal for
sensor, a direction detection sensor, a position detection sen- displaying a video on the above three screens in the terminal
sor, an acceleration detection sensor, a temperature detection closed state. Note that the above video signal for displaying
sensor, a humidity detection sensor, an optical detection sen- various types of videos of one screen worth or three screens
sor, an infrared sensor, and further other various sensors. 25 worth may be generated at the control and computing unit
Also, in this case as well, in the same way as described 104.
above, for example, as for the horizontal/vertical detection A key operating unit 118 is configured of the pressing keys
sensor, a gravity sensor or acceleration sensor or magnetic K provided to the above first casing 2, second casing 3, and
field sensor or the like can be emploved, and as for the third casing 4 of the personal digital assistant 1 according to
direction detection sensor, a magnetic field sensor or the like, 30 the present embodiment, and peripheral circuits thereof, the
and as for the position detection sensor, a GPS sensor or the above release button 7S and peripheral circuits thereof, and so
like can be employed. These various types of sensors may be forth. This key operating unit 118 converts operation input to
provided to any one casing of the first through third casings 72 the pressing keyvs K and release button 78S into an electrical
through 74, or may be provided to all casings of the first signal, amplifies the operation input signal thereof, subjects
through third casings 72 through 74, or any two casings 35 this to analog/digital conversion, and transmits operation
thereof. For example, in the event that a horizontal/vertical input data after analog/digital conversion thereof to the con-
detection sensor is provided to all casings of the first through trol and computing unit 104.
third casings 72 through 74, or an acceleration sensor is An external input/output terminal unit 117 is configured of
provided to all casings, detection of horizontal/vertical or a connector for cable connection and an interface circuit for
acceleration or the like can be performed for each casing, 40 external data communication, for example, at the time of
whereby particular terminal control according to that, or the performing data communication via a cable, a charging ter-
like can be performed. minal and an interface circuit for charging at the time of
Schematic Configuration of Personal Digital Assistant charging an internal battery via a power cable or the like, and
FIG. 50 illustrates a schematic internal configuration so forth. The various types of application programs including
example in the event that the personal digital assistant 1 45 the display control program according Lo the present embodi-
according to the present embodiment is, for example, a cel- ment may be obtained via this external input/output terminal
lular phone terminal. unit 117. Also, an external memory interface unit 110 is
In FIG. 50, a communication antenna 101 is, for example, configured of a slot for external memory to/from which a
a built-in antenna, and performs transmission/reception of  storage medium such as external memory is attached/de-
telephonic communication or e-mail, downloading of various 50 tached, an interface circuit for this external memory data
types of application programs including the display control communication, and so forth. The various types of applica-
program according to the present embodiment, and transmis- tion programs including the display control program accord-
sion/reception of signal waves for communicating with the ing to the present embodiment may be obtained via a storage
Internet or the like via a cellular phone network. An antenna medium such as external memory inserted into this external
circuit 102 is made up of an antenna switcher, a matching 55 memory interface unit 110.
circuit, a filter circuit, and so forth, and a transmission/recep- Specifically, the above storage medium stores the display
tion circuit unit 103 performs frequency conversion, modu- control program for controlling display of the personal digital
lation, and demodulation of a transmission/reception signal, assistant according to the present embodiment. Subsequently,
and so forth. when the terminal state detection sensor detects that this
A speaker 114 is a speaker for receiver provided to the 60 terminal is in the terminal opened state, the display control
personal digital assistant 1 according to the present embodi- program stored in the storage medium according to the
ment, a ringer (ringtone), and a speaker for output such as present embodiment causes the control and computing unit
playback music or the like. A microphone 115 is a micro- 104 to execute processing for displaying a video of the pre-
phone for transmitter and for external audio collection. An determined aspect ratio on the main display panel MD which
audio signal processing unit 113 is configured of an amplifier 65 is in a state constantly externally exposed in the terminal

circuit for the speaker 114, an amplifier circuit for the micro-
phone 115, a decompression decoding circuit for subjecting

closed state. Also, when the terminal state detection sensor
detects that this terminal is in the terminal opened state, and
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also detects that the horizontal and vertical directions of this
terminal are directions where an aspect ratio obtained by
adding all the display panels in the terminal opened state
generally matches the above predetermined aspect ratio, the

52

Frequency-Identification) or noncontact type IC card or the
like via a noncontact communication antenna.

A GPS (Global Positioning System) module 106 includes
a GPS antenna, and uses a GPS signal from a GPS geodetic

display control program stored in the storage medium accord- 5 satellite to obtain the latitude and longitude of the current
ing to the present embodiment causes the control and com- ~ Position of the terminal itself. The GPS data (information
puting unit 104 to execute processing for dividing the video of representing latitude and longitude) obtained by this GPS
the predetermined aspect ratio according to the number of the ~ Mmodule 106 is transmitted to the control and computing unit
displays of the casings, enlarging each of the divided videos 104. Thus, Fh_e control and computing unit 104 can knmy the
in accordance with the display size of one display panel, and A surrenkpasiiiog g ARSIl and so forth ofth_e terminal.
. ; p £ A various-sensor unit 116 is configured of various detec-
also adapting the placement relationship of each divided and . . .
. . . . tion sensors such as the above terminal state detection sensor
enlarged video to the video of the predetermined aspect ratio . . L.
R o .. . and so forth for detecting the state of the personal digital
before 41\!151011 I‘o dlsmbu_te eflch d1v1de(_1 and enlarged v1dfeo assistant 1 according o the present embodiment, and periph-
to the display of each casing in the terminal opened state for |5 ) circuits thereof. Detection signals from the various-sen-
display. Also, when the terminal state detection sensor detects sor unit 116 are sent to the control and computing unit 104.
that this terminal is in the terminal opened state, and also Thus, the control and computing unit 104 can know the state
detects that the horizontal and vertical directions of this ter- of this personal digital assistant 1.
minal are directions where an aspect ratio obtained by adding A main touch panel 120 is a transparent touch sensor panel
all the display panels in the terminal opened state and the 20 disposed on the entire surface of the above main display panel
predetermined aspect ratio are rotated generally 90 degrees, MD, a first sub touch panel 121 is a transparent touch sensor
the display control program stored in the storage medium panel disposed on the entire surface of the above first sub
according to the present embodiment causes the control and display panel SD1, and a second sub touch panel 122 is a
computing unit 104 to execute processing for displaying the transparent touch sensor panel disposed on the entire surface
video of the predetermined aspect ratio on any one display 25 of the above second sub display panel SD2. A touch panel
panel, and displaying related information of the video of the signal processing unit 119 measures the touch detection posi-
predetermined aspect ratio on the other display panels. tion, touch path, touch time interval, and so forth from the
A short-distance wireless communication module 108 is touch panels 121 and 122, and transmits the measured data
configured of a communication antenna for short-distance thereof to the control and computing unit 104 as touch detec-
wireless waves such as a wireless LAN, Bluetooth (registered 30 tion data.
trademark), or the like, and a short-distance wireless commu- The memory unit 105 is configured of built-in memory
nication circuit. The various types of application programs provided to the inner portion of this terminal, and detachable
including the display control program according to the card-shaped memory which stores so-called SIM (Subscriber
present embodiment may be obtained via this short-distance Identity Module) information and so forth. The built-in
wireless communication module 108. 35 memory 105 is made up of ROM (Read Only Memory) and
The digital broadcasting reception module 109 is config- RAM (Random Access Memory). The ROM stores an OS
ured of an antenna for reception of what is called digital (Operating System), the control program for the control and
television broadcasting or digital radio broadcasting or the computing unit 104 controlling each uvnit, various types of
like, and a tuner. This digital broadcasting reception module initialization values, dictionary data, various types of audio
109 is configured so as to receive not only the digital broad- 40 data, the various types of application programs including the
casting of one channel but also the digital broadcastings of  display control program according to the present embodi-
multiple channels at the same time. Also, this digital broad- ment, and so forth. This ROM includes rewritable ROM such
casting reception module 109 is also configured so as to as NAND-type flash memory or EEPROM (Electrically Eras-
receive data multiplexed in digital broadcasting. Note that an able Programmable Read-Only Memory), and can store
arrangement may be made wherein the digital broadcasting 45 e-mail data, the data ola phone book or mail address book, the
data received at the digital broadcasting reception module data of a still image or moving image content, or otherwise,
109 is, for example, compressed or the like by the control and various types of user setting values, and so forth. The RAM
computing unit 104, and is then stored (i.e., recorded) in the stores successively stores data serving as a work area and a
memory unit 105 or the like. buffer area at the time of the control and computing unit 104
A camera unit 112 is configured of an imaging device for 50 performing various types of data processing.
taking a still image or moving image, an optical system or the The control and computing unit 104 is made up of a CPU
like and peripheral circuits thereof, and a driving circuit of the (Central Processing Unit), controls each unit such as the
light 8 for emitting extra light for shooting, and so forth. The transmission/reception circuit unit 103, video signal process-
still image data or moving image data at the time of shooting ing unit 111, audio signal processing unit 113, GPS module
by this camera unit 112 is transmitted to the video signal 55 106, noncontact communication module 107, short-distance
processing unit 111 as preview video data. Thus, a preview wireless communication module 108, digital broadcasting
image is displayed on the display panel at the time of this reception module 109, external memory intertace unit 110,
camera shooting. Note that details regarding how to display camera unit 112, various-sensor unit 116, external input/out-
the preview video on the display panel at the time of camera put terminal unit 117, key operating unit 118, touch panel
shooting will be described later. Also, in the event of record- 60 signal processing unit 119, and so forth, and also performs
ing the still image data or moving image data taken at the various types of computation as appropriate. Also, the control
camera unit 112, this taken still image data or moving image and computing unit 104 executes the control program or
data is transmitted to the control and computing unit 104 and various types of application programs stored in the memory
compressed, and then stored in the memory unit 105 or the unit 105. Description will be made later regarding the flow of
external memory connected to the memory interface unit 110. 65 the operation control of this personal digital assistant 1

A noncontact communication module 107 performs non-
contact communication used for, for example, RFID (Radio

according to the control and computing unit 104 executing the
control program or application program.
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In addition, the personal digital assistant 1 according to the
present embodiment also naturally includes various compo-
nents provided to acommon personal digital assistant, such as
a clock unit for measuring time duration and point-in-time, a

54

the horizontally lateral direction to display the enlarged video

of the aspect ratio of 16:9. Subsequently, the control and

computing unit 104 advances the processing to step S3.
Also, in the event that determination is made in the deter-

battery for supplying power to each unit, a power manage- 5 mination in step S5 that three screens are arrayed in the
ment IC for controlling the power thereof, and so forth. vertically longitudinal direction as viewed from the user, the
Processing Flow at Control and Computing Unit at the Time control and computing unit 104 advances the processing to
of Various Operation Control of the Present Embodiment step S41 in the flowchart in FI1G. 52.

FIGS. 51 through 63 illustrate a processing flow when the Upon proceeding to the processing in step S41 in FIG. 52,
three-screen folding-type personal digital assistant 1 accord- 10 the control and computing unit 104 obtains information relat-
ing to the present embodiment executes principal some opera- ing to the video currently under viewing and listening.
tion controls of various operation controls based on each Also, as illustrated in the example in FIG. 33, as the pro-
application program including the display control program cessing in step S42, the control and computing unit 104
according to the present embodiment of the present disclo- displays the video currently under viewing and listening on
sure. Note that the control processing of the flowchart illus- 15 the main display panel MD, and also displays a list of the
trated in FIGS. 51 through 63 is realized by the control and related information obtained in step S41 on the second sub
computing unit 104 executing the corresponding application display panel SD2 as the processing in step S43.
program stored in the memory unit 105. It goes without Subsequently, upon the user selecting desired related infor-
saying that the flow illustrated in later-described each flow- mation out of the list of the related information displayed on
chart is an example, and embodiments of the present disclo- 20 the second sub display panel SD2, for example, through the
sure are not restricted to this. Also, generally the same pro- touch sensor panel or the like, the control and computing unit
cessing is performed in the case of the above three-screen 104 displays, as illustrated in the example in FIG. 33, this
slide-type personal digital assistant 71. selected related information (e.g., the video of another chan-
Processing Flow of First Operation Control Through Third nel) on the first sub display panel SD1.

Operation Control 25 Afierthe processing in step S44, the control and computing

FIGS. 51 through 54 illustrate a processing flow at the time unit 104 advances the processing to the processing in step S3
of executing an application program that realizes the above in FIG. 51.
first operation control, second operation control, and third Upon proceeding to the processing in step S3 in FIG. 51,
operation control. the control and computing unit 104 determines whether or not

First, in FIG. 51, as step S1, for example, upon the opera- 30 an activation instruction of the above application program for
tion mode of the personal digital assistant 1 according to the communication between users such as an e-mail or the like
present embodiment being set to a video viewing and listen- has been made. Note that the activation instruction at this time
ing mode by the instruction from the user, the control and also includes an automatic activation instruction, for
computing unit 104 activates an application program for example, such as periodical detection of incoming e-mails in
video viewing and listening. 35 addition to a case where explicit activation instruction input is

Upon activating the application program for video viewing performed by the user. In the event that determination is made
and listening, the control and computing unit 104 determines in the determination in step S3 that no activation instruction
whether the state of the terminal is the terminal closed state or has been performed regarding any of the application pro-
terminal opened state based on the detection output of the grams for communication between users, the control and
terminal state detection sensor as step S2. In the event that 40 computing unit 104 returns the processing to step S2.
determination is made in step S2 that the state of the terminal On the other hand, in the event that determination is made
is the terminal closed state, the control and computing unit that the activation instruction has been made regarding one of
104 advances the processing to step S4, and displays a video the application programs for communication between users,
on the one screen of the main display panel MD. Subse- the control and computing unit 104 advances the processing
quently, the control and computing unit 104 advances the 45 10 slep 87, and determines which application of various appli-
processing to step S3. Note that, with this flowchart, let us say cations, for example, such as the above-mentioned e-mail,
that the video displayed on the one screen of the main display live chat, Twitter (registered trademark) and so forth, the
panel MD in this step S4 is a video of an aspect ratio of 16:9 application activation instruction thereof is. Subsequently,
that is a landscape video as viewed from the user like the the control and computing unit 104 which has determined the
example in FIG. 26. 50 type of this application proceeds to a processing flow of

On the other hand, in the event that determination is made activation of the application program subjected to activation
in step S2 that the state of the terminal is the terminal opened instruction thereof, and execution thereof.
state, the control and computing unit 104 advances the pro- Here, when the application subjected to the activation
cessing to step S5. instruction in step S7 is an e-mail application program, the

Upon proceeding to the processing in this step S5, the 55 control and computing unit 104 proceeds to the processing
control and computing unit 104 determines, based on the flow in FIG. 53.
detection output of the terminal state detection sensor, With the flowchart in FIG. 53. first, the control and com-
whether the alignment direction of the three screens accord- puting unit 104 activates this e-mail application program as
ing to the three display panels of the main, first sub, and step S11. Next, the control and computing unit 104 deter-
second sub display panels is in a state arrayed in the horizon- 60 mines as step S12 whether activation of this e-mail applica-
tally lateral direction as viewed from the user, or in a state tion program is activation for creating an e-mail by the user, or
arrayed in the vertically longitudinal direction. activation due to reception of an e-mail by automatic incom-

In the event that determination is made in this step S5 that ing detection.
the three screens are arrayed in the horizontally lateral direc- In the event that determination is made in step S12 that this
tion as viewed from the user, the control and computing unit 65 activation is activation for creating an e-mail, the control and

104 advances the processing to step S6, and uses, as illus-
trated in the example in FIG. 27, the three screens arrayed in

computing unit 104 advances the processing to step S13 and
thereafter.
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Note that creation of an e-mail during execution of the
above application program for video viewing and listening is
performed at the time of the personal digital assistant 1
according to the present embodiment being in a state as illus-

56

listening due to execution of the application program for

video viewing and listening on the main display panel MD.
Also, the control and computing unit 104 at this time dis-

plays the screen for network communication between users

trated in FIG. 34. Therefore, the processing in step S13 and 3 on the first sub display panel SD1 as the processing in step
thereafter is processing to be executed at the time of the S33, and also displays the software keyboard on the second
personal digital assistant 1 according to the present embodi- sub display panel SD2 as the processing in step S34.

ment being in the state in FIG. 34. Subsequently, for example, upon end of the network com-

Upon proceeding to the processing in step S13, the control munication between users being instructed by the user, the
and computing unit 104 displays the video under viewing and 10" control and computing unit 104 ends this application program
listening by execution of the application program for video for network communication as the processing in step S35.
viewing and listening, on the main display panel MD. After end of this application program, the control and com-

Also, the control and computing unit 104 at this time dis- puting unit 104 returns the processing to step S3 in FIG. 51.
plays ascreen for e-mail creation on the first subdisplay panel | Processing Flow of Fourth Operation Control Through Sixth
SD1 as the processing in step S14, and also displays the Operation Control
software keyboard on the second sub display panel SD2 as the FIGS. 55 and 56 illustrate a processing flow at the time of
processing in step S15. execution of an application program for realizing the above

Subsequently, upon creation of an e-mail being completed, fourth operation control, fifth operation control, and sixth
and a transmission instruction of the e-mail thereof being 20 operation control.
input from the user, the control and computing unit 104 trans- First, in FIG. 55, upon the operation mode of the personal
mits the e-mail thereof as the processing in step S16, and then digital assistant 1 according to the present embodiment being
ends this e-mail application program. After end of'this e-mail set to a map display mode, for example, by the instruction
application program, the control and computing unit 104 from the user, the control and computing unit 104 activates an
returns the processing to step S3 in FIG. 51. 25 application program for map display as step S50.

Also, upon determination being made in step S12 that this Upon the application program for map display being acti-
activation is activation due to a an incoming e-mail, and vated, the control and computing unit 104 determines
further, the user changing this terminal 1 to the terminal whether the state of the terminal is the terminal closed state or
opened state due to this incoming e-mail, the control and terminal opened state, based on the detection output of the
computing unit 104 advances the processing to step S21 and 30 terminal state detection sensor, as step S51. In the event that
thereafter. determination is made in the determination in step S51 that

Upon proceeding to the processing in step S21, the control the terminal is the terminal closed state, the control and com-
and computing unit 104 displays the video under viewing and puting unit 104 advances the processing to step S52, and
listening by execution of the application for video viewing displays a map including the central place on the one screen of
and listening, on the main display panel MD. 35 the main display panel MD. Subsequently, the control and

Also, the control and computing unit 104 at this time dis- computing unit 104 returns the processing to step S51.
plays the screen of a received e-mail on the first sub display On the other hand, in the event that determination is made
panel SD1 as the processing in step S22, and also displays the in the determination in step S51 that the state of the terminal
software keyboard on the second sub display panel SD2 as the is in the terminal opened state, the control and computing unit
processing in step S23. 40 104 advances the processing to step S53.

Subsequently, upon viewing of this received e-mail being Upon proceeding to the processing in step S53, the control
completed, and an end instruction for this e-mail display and computing unit 104 determines whether the alignment
being input from the user, the control and computing unit 104 direction of the three screens according to the three display
ends this e-mail application program as the processing in step panels of the main, first sub, and second sub display panels is
524. Aller end ol this e-mail application program, the contral 45 ina state arrayed in the horizontally lateral direction or a state
and computing unit 104 returns the processing to step S3 in arrayed in the vertically longitudinal direction, based on the
FIG. 51. detection output of the terminal state detection sensor.

Also, in the event that determination is made in step S7 that In the event that determination is made in step S53 that the
the application subjected to activation instruction is an appli- three screens are arrayed in the horizontally lateral direction,
cation program for network communication, for example, 50 the control and computing unit 104 advances the processing
such as live chat, Twitter (registered trademark), or the like, to step S57.
the control and computing unit 104 proceeds to the process- Upon proceeding to the processing in step S57, the control
ing flow in FIG. 54. and computing unit 104 detects the direction where the three

With the flowchart in FIG. 54, the control and computing screens are arrayed, based on the detection output of the
unit 104 first activates the application program for network 55 terminal state detection sensor.
communication thereof as step S31. Subsequently, the control and computing unit 104 displays

Note that communication between users due to execution amap including the central place on the first sub display panel
of the network application program during execution of the SD1 as the processing in step S58.
application program for video viewing and listening is per- Also, the control and computing unit 104 at this time dis-
formed at the time of the personal digital assistant 1 according 60 plays the map ofa region adjacent to the map displayed on the
to the present embodiment being in a state as illustrated in first sub display panel SD1., and also matching the direction of
FIG. 34. Therefore, the processing in step S31 and thereafter the main display panel MD in the alignment direction of the
is processing to be executed at the time of the personal digital three screens, on the main display panel MD, as the process-
assistant 1 according to the present embodiment being in a ing in step S59.
state as illustrated in FIG. 34. 65 Similarly, the control and computing unit 104 displays the

Upon proceeding to the processing in step S32, the control
and computing unit 104 displays the video under viewing and

map of a region adjacent to the map displayed on the first sub
display panel SD1, and also matching the direction of the
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second sub display panel SD2 in the alignment direction of
the three screens, on the second sub display panel SD2, as the
processing in step S60.

Subsequently, the control and computing unit 104 deter-
mines whether or not a switching instruction from the mode
of the fifth operation control example between step S57 and
step S60 to the mode of the sixth operation control example
has been input from the user, and in the event of determining
that the mode switching instruction has been input, advances
the processing to step S71 and thereafter in FIG. 56, and on
the other hand, in the event of determining that the mode
switching instruction has not been input, returns the process-
ing to step S51.

Also, in the event that determination is made in the deter-
mination in step S53 that the three screens are arrayed in the
vertically longitudinal direction as viewed from the user, the
control and computing unit 104 advances the processing to
step S55.

Upon proceeding to the processing in step S55, the control
and computing unit 104 displays a detailed map obtained by
enlarging the map of the same region including the central
place as with the fourth operation control example on the
three screens.

After the processing in step S55, the control and computing
unit 104 determines whether or not a switching instruction
from the mode of the fourth operation control example to the
mode of the sixth operation control example has been input
from the user, and in the event of determining that the mode
switching instruction has been input, advances the processing
to step S71 and thereafter in FIG. 56, and on the other hand,
in the event of determining that the mode switching instruc-
tion has not been input, returns the processing to step S51.

Upon the mode switching instruction to the sixth operation
control example being input, and the processing proceeding
to the processing in step S71 in FIG. 56, the control and
computing unit 104 switches the display mode of the three
screens of this terminal 1 to a mode for simultaneously dis-
playing the above map, aerial photo, and live scenery view on
the three screens.

Subsequently, the control and computing unit 104
advances the processing to step 872, and displays the map
including the central place on the main display panel MD.

Also, the control and computing unit 104 at this time dis-
plays the video of the aerial photo map of the same region as
the map displayed on the main display panel MD on the first
sub display panel SD1 as the processing in step S73.

Also, the control and computing unit 104 displays the
video of the live scenery view as viewed from the central

place on the second sub display panel SD2 as the processing :

in step S74.

Subsequently, upon an instruction for ending the display
mode between step S71 and step S74 being input from the
user, the control and computing unit 104 returns the process-
ing to step S51 in FIG. 55.

Processing Flow of Seventh Operation Control

FIGS. 57 and 58 illustrate a processing tlow at the time of
execution of an application program for realizing the above
seventh operation control.

First, in FIG. 58, upon the operation mode of the personal
digital assistant 1 according to the present embodiment being
set to an image viewing and editing mode, forexample, by the
instruction from the vser, the control and computing unit 104
activates an application program for image viewing and edit-
ing as step S80. Note that, with the following description, let
us say that the personal digital assistant 1 according to the
present embodiment at this time is in the terminal closed state.

3
hn
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Upon the application program for image viewing and edit-
ing being activated, the control and computing unit 104 dis-
plays a list of images internally stored on the main display
panel MD, and further upon a desired image being selected
out of the image list thereof by the user, displays this selected
image on the main display panel MD.

Next, the control and computing unit 104 determines
whether the direction of the terminal in the terminal closed
state is either the horizontally lateral direction or the verti-
cally longitudinal direction, based on the detection output of
the terminal state detection sensor as step S82. In the event
that determination is made in the determination in step S82
that the direction of the terminal is the horizontally lateral
direction, the control and computing unit 104 advances the
processing to step S101 in FIG. 58, and on the other hand, in
the event of determining that the direction of the terminal is
the vertically longitudinal direction, advances the processing
to step S83.

Upon proceeding to the processing in step S83, the control
and computing unit 104 determines whether or not the termi-
nal has been changed from the terminal closed state to the
terminal opened state, based on the detection output of the
terminal state detection sensor. Subsequently, in the event that
determination is made in step S83 that the terminal is still in
the terminal closed state, the control and computing unit 104
returns the processing to step S82, and in the event of deter-
mining that the terminal has been changed to the terminal
opened state, advances the processing to step S84.

Upon proceeding to the processing in step S84, the control
and computing unit 104 determines whether the alignment
direction of the three screens in the terminal opened state is a
state arrayed in the horizontally lateral direction or a state
arrayed in the vertically longitudinal direction, based on the
detection output of the terminal state detection sensor.

In the event that determination is made in step S84 that the
three screens are arrayed in the vertically longitudinal direc-
tion, the control and computing unit 104 advances the pro-
cessing to step S85.

Upon proceeding to the processing in step S85, the control
and computing unit 104 enlarges and displays the above
selected image using the three screens. Subsequently, the
control and computing unit 104 determines in step S86
whether or not the terminal has been returned to the terminal
closed state, based on the detection output of the terminal
stale detection sensor, and in the event that the terminal is still
in the terminal opened state, returns the processing to step
S84, and in the event that the terminal has been returned to the
terminal closed state, returns the processing to step S82.

Also, in the event that determination is made in step S84
that the three screens are arrayed in the horizontally lateral
dircction, the control and computing unit 104 advances the
processing to step S87 and thereafter.

Upon proceeding to the processing in step S87, the control
and computing unit 104 awaits that an activation instruction
of an effect mode wherein desired effect processing can be
executed from the user has been input, and in the event that the
activation instruction of this effect mode has been input,
advances the processing to step S88. Note that, with the image
viewing and editing mode, for example, an arrangement may
be made wherein in the event that the state of the terminal has
been changed from the terminal closed state to the terminal
opened state, and further, in the event that the alignment of the
three screens has been changed to the horizontally lateral
direction, a predetermined desired effect mode is automati-
cally activated.

Upon proceeding to the processing in step S88, the control
and computing unit 104 displays an effect minimum value
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image obtained by the effect processing when a parameter for
determining effect amount is set to the minimum value, on the
main display panel MD.
Also, the control and computing unit 104 at this time dis-

60

In the event that determination is made in step S102 that the
three screens are arrayed in the horizontally lateral direction,
the control and computing unit 104 advances the processing
to step S103.

plays an effect intermediate value image obtained by effect 5 Upon proceeding to the processing in step $103, the con-
processing when the parameter for determining the effect (o] and computing unit 104 enlarges and displays the above
amount is set to an intermediate value for example, or an  gelected image using the three screens. Subsequently, the
image before the current effect processing that is an image at  ¢116] and computing unit 104 determines in step S104
present ]Jefore th? effect processing is performed Fher cupon, whether or not the terminal has been returned to the terminal
on the first sub display panel SDI, as the processing in step 10 closed state, based on the detection output of the terminal
589, detecti d in th t that the terminal is still

Also, the control and computing unit 104 displays an effect R an1 1 theevent iat the erff?’"a N :“
maximum value image obtained by the effect processing in the Iermlllal apened gtte; =m0 he prosessing to step
when the parameter for determining the effect amount is set to S102, arfd in the event that the terminal has‘been returned 0
the maximum value, on the second sub display panel SD2. 15 the terminal closed state, returns the processing to step S82 in

Note that the values of the parameter for determining the FIG. 57'_ o .
effect amount in steps S88, S89, and S90 are not restricted to Also, in the event that determination is made in step 8102
the minimum value, intermediate value, and maximum value, that the three screens are arrayed in the vertically longitudinal
and the user may determine desired parameter values before- direction, the control and computing unit 104 advances the
hand, or the terminal itself may determine the parameter 20 processing to step S105 and thereafter.
values based on a predetermined rule, or may randomly Upon proceeding to the processing in step S105, the con-
change the parameter values. trol and computing unit 104 awaits that an activation instruc-

After the processing in step S90, the control and computing tion of an effect mode wherein desired effect processing can
unit 104 advances the processing to step 891, and upon an be executed from the user has been input, and in the event that
effect operation being performed by the user so as to select 25 the activation instruction of this effect mode has been input,
one of effect images displayed on the three screens respec- advances the processing to step S106. Note that, with the
tively, subjects an image at present before effect processing to image viewing and editing mode, for example, an arrange-
effect processing according to the parameter corresponding ment may be made wherein in the event that the state of the
to the selected effect image thereof. Subsequently, the control terminal has been changed from the terminal closed state to
and computing unit 104 displays this image after the effect 30 the terminal opened state, and further, in the event that the
processing on the first sub display panel SDI1. alignment of the three screens has been changed to the verti-

Subsequently, the control and computing unit 104 deter- cally longitudinal direction, a predetermined desired effect
mines whether or not a determination instruction for deter- mode is automatically activated.
mining the above effect processing has been input from the Upon proceeding to the processing in step S106, the con-
user as the processing in step S93, and in the event that no 35 trol and computing unit 104 displays an effect minimum
determination instruction has been input, returns the process- value image obtained by the effect processing when the
ing to step S88. That is to say, in this case, in steps S88 through parameter for determining the effect amount is set to the
591, the image after the effect processing in step 890 becomes minimum value, on the main display panel MD.

a new image at the present before the effect processing. Also, the control and computing unit 104 at this time dis-

Upon the determination instruction for the effect process- 40 plays an effect intermediate value image obtained by effect
ing being input from the user in step S93, the control and processing when the parameter for determining the effect
computing unit 104 advances the processing to step 594, and amount is set to an intermediate value for example, or an
stores the image after the effect processing in step S90. image before the current effect processing that is an image at

Upon storage processing in step S94 being completed, the present before the effect processing is performed thereupon,
control and computing unit 104 ends the processing ol this 45 on the [irst sub display panel SD1, as the processing in step
flowchart in step S95. S107.

Also, upon determination being made in step S82 that the Also, the control and computing unit 104 displays an effect
direction of the terminal in the terminal closed state is the maximum value image obtained by the effect processing
horizontally lateral direction, and the processing proceeding when the parameter for determining the effect amount is set to
to the processing in step S101 in FIG. 58, the control and 50 the maximum value, on the second sub display panel SD2.
computing unit 104 determines whether or not the terminal Note that, in this casc as well, in the same way as described
has been changed from the terminal closed state to the termi- above, the values of the parameter for determining the effect
nal opened state, based on the detection output of the terminal amount in steps $106, S107, and S108 are not restricted to the
state detection sensor. minimum value, intermediate value, and maximum value,

In the event that determination is made in step S101 that the 55 and the user may determine desired parameter values before-
terminal is still in the terminal closed state, the control and hand, or the terminal may determine the parameter values
computing unit 104 returns the processing to step S82 in FIG. based on a predetermined rule, or may randomly change the
57, and in the event of determining that the terminal has been parameter values.
changed to the terminal opened state, advances the processing After the processing in step S108, the control and comput-
to step S102. 60 ing unit 104 advances the processing to step S109. and upon

Upon proceeding to the processing in step S102, the con- an effect operation being performed by the user so as to select
trol and computing unit 104 determines whether the align- one of effect images displayed on the three screens respec-
ment direction of the three screens in the terminal opened tively, subjects an image at present before effect processing to
state is a state arrayed in the horizontally lateral direction, or effect processing according to the parameter corresponding
a state arraved in the vertically longitudinal direction, as 65 tothe selected effect image thereof. Subsequently, the control

viewed from the user, based on the detection output of the
terminal state detection sensor.

and computing unit 104 displays this image after the effect
processing on the first sub display panel SD1.
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Subsequently, the control and computing unit 104 deter-
mines whether or not a determination instruction for deter-
mining the above effect processing has been input from the
user as the processing in step S111, and in the event that no

62

Upon proceeding to the processing in step S127, the con-
trol and computing unit 104 displays, as described above, a
video representing that the synthesizing processing is being
executed on the main display panel MDD in the terminal closed

determination instruction has been input. returns the process- 5 gstate, for example.

ing to step S106. That is to say, in this case, in steps S106 Subsequently, upon the state of the terminal being returned
through S109, the image after the effect processing in step (5 the terminal opened state from the terminal closed state, the
$110 becomes a new image at the present before the effect  ;(110] and computing unit 104 displays the image after this
processing. ‘e e . e .
) Upon th‘e detel:mination instruction for the effect process- 10 fgg?ﬁiﬁill;r?ie::;ggsolnzgheﬁ;?;S:]hzs 1;1?11:111}’ iagii:ist]i)) lt;:
ing being input from the user in step S111, the control and hesizi h el ; |
computing unit 104 advances the processing to step S112, and synthesizing amount at the synthesizing processing, only a
stores the image after the effect processing in step S110. hallfmay .be synthemzlef.i respectively, ar theuser may (Iieter-

Upon storage processing instep S112 being completed, the mine deswt:d synthemzmg amou‘nt beforehand ‘rgspectwe]y,
control and computing unit 104 ends the processing of this 15 °f the terminal itself may determine the synthesizing amount
flowchart in step S113. based on a predetermined rule, or may randomly change the
Processing Flow of Eighth Operation Control synthesizing amount.

FIG. 59 illustrates a processing flow at the time of execu- Subsequently, the control and computing unit 104 deter-
tion of an application program for realizing the above eighth mines whether or not a determination instruction for deter-
operation control. 20 mining the synthesizing processing has been input from the

In FIG. 59, upon the operation mode of the personal digital user as the processing in step S129, and in the event that the
assistant 1 according to the present embodiment being set to determination instruction has not been input, returns the pro-
an image synthesizing mode, for example, by the instruction cessing to step S123.
from the user, the control and computing unit 104 activates an Upon the determination instruction for the synthesizing
image synthesizing application program in step S120. 25 processing being input from the user in step S129, the control

Upon the image synthesizing application program being and computing unit 104 advances the processing to step S130,
activated, the control and computing unit 104 determines and stores the image after the synthesizing processing in step
whether the state of the terminal is either the terminal closed S128.
state or the terminal opened state, based on the detection Upon the storage processing in step S130 being completed,
output of the terminal state detection sensor as the processing 30 the control and computing unit 104 ends the processing of this
in step S121. Subsequently, in the event that determination is flowchart in step S131.
made in step S121 that the state of the terminal is the terminal Processing Flow of Ninth Operation Control
closed state, the control and computing unit 104 advances the FIGS. 60 and 61 illustrate a processing flow at the time of
processing to step S122. execution of an application program for realizing the above

Upon proceeding to the processing in step S122, the con- 35 ninth operation control.
trol and computing unit 104 displays, for example, a message First, in FIG. 60, upon the operation mode of the personal
for requesting to change the state of the terminal to the ter- digital assistant 1 according to the present embodiment being
minal opened state on the main display panel MD in the set to a camera shooting mode, for example, by the instruction
terminal closed state, and returns the processing to step S121. from the user, the control and computing unit 104 activates a

In the event that determination is made in the determination 40 camera application program in step S140.
in step S121 that the state of the terminal is the terminal Upon the camera application program being activated, the
opened state, the control and computing unit 104 advances control and computing unit 104 determines whether the state
the processing to step S123. of the terminal is either the terminal closed state or the termi-

Upon proceeding to the processing in step S123, the con- nal opened state, based on the detection output of the terminal
trol and computing unit 104 displays a list ol internally stored 45 state detection sensor as the processing in step S141.
images on the first sub display panel SD1. Also, the control Subsequently, in the event that determination is made in
and computing unit 104 at this time may display a message for step S141 that the state of the terminal is the terminal closed
requesting to select two desired images to be subjected to state, the control and computing unit 104 advances the pro-
synthesizing processing from the image list, on the first sub cessing to step S142.
display panel SD1 or the other two display panels. 50 Upon proceeding to the processing in step S142, the con-

Next, upon two images being sclected out of the image list trol and computing unit 104 displays a preview image at the
displayed on the first sub display panel SD1 by the user, the time of camera shooting on the main display panel MD in the
control and computing unit 104 displays one image of the terminal closed state.
selected two images on the main display panel MD as a Subsequently, in the event that the release button 7S has
synthesizing candidate as the processing in step S124. Also, 55 been pressed by the user in step S143, the control and com-
the control and computing unit 104 at this time displays the puting unit 104 executes shooting processing by the camera.
other image of the selected two images on the second sub Next, the control and computing unit 104 determines
display panel SD2 as a synthesizing candidate as the process- whether the state of the terminal is either the terminal closed
ing in step S125. state or the terminal fully opened state, based on the detection

Next, the control and computing unit 104 awaits that a 60 output of the terminal state detection sensor as the processing
synthesizing operation such as instructing start of image syn- in step S144.
thesizing processing has been input from the user, and In the event that determination is made in step S144 that the
advances the processing to step S127 where this synthesizing state of the terminal is the terminal fully opened state, the
processing is performed. Note that, as for the synthesizing control and computing unit 104 advances the processing to
operation at this time, an operation can be exemplified such 65 step S145, and enlarges and displays the shot image on the

that the terminal 1 is changed from the terminal opened state
to the terminal closed state, for example.

three screens as described above. Subsequently, the control
and computing unit 104 advances the processing to step S151.

Ex. 1005, p. 83
MOTOROLA et al. v. MULTIFOLD
IPR2025-00039



US 8,928,552 B2

63

Also, in the event that determination is made in step S144
that the state of the terminal is the terminal closed state, the
control and computing unit 104 advances the processing to
step S149, and displays the shot image on the main display
panel MD. Subsequently, the control and computing unit 104
advances the processing to step S151.

On the other hand, in the event that determination is made
in step S141 that the state of the terminal is the terminal fully
opened state, the control and computing unit 104 advances
the processing to step S146.

Upon proceeding to the processing in step S146, the con-
trol and computing unit 104 enlarges and displays a preview
image at the time of camera shooting on the three screens at
the time of the terminal fully opened state.

Subsequently, in the event that one of the pressing keys K
serving as the release button has been pressed by the user in
step S147, the control and computing unit 104 executes
shooting processing by the camera.

Next, the control and computing unit 104 determines
whether the state of the terminal is either the terminal closed
state or the terminal fully opened state, based on the detection
output of the terminal state detection sensor, as the processing
in step S148.

In the event that determination is made in step S148 that the
state of the terminal is the terminal fully opened state, the
control and computing unit 104 advances the processing to
step S150, and displays the shot image on the three screens.
Subsequently, the control and computing unit 104 advances
the processing to step S151.

Also, in the event that determination is made in step S148
that the state of the terminal is the terminal closed state, the
control and computing unit 104 advances the processing to
step S149, and displays the shot image on the main display
panel MD. Subsequently, the control and computing unit 104
advances the processing to step S151.

Upon proceeding to the processing in step S151, the con-
trol and computing unit 104 determines whether or not the
determination instruction for determining whether to store
the shot image has been input form the user, and in the event
that no determination instruction has been input, returns the
processing to step S141.

Upon the storage determination instruction being input
from the user in step S151, the control and computing unit
104 advances the processing to step S152, and stores the shot
image.

Upon the storage processing in step S152 being completed,
the control and computing unit 104 returns the processing to
the beginning.

On the other hand, in the event that determination is made
in step S141 that the state of the terminal is the partially
opened state, the control and computing unit 104 advances
the processing to step S160 in FIG. 61.

Upon proceeding to the processing in step S160, the con-
trol and computing unit 104 determines whether this terminal

partially opened state is either the first partially opened state 3

or the second partially opened state.

In the event that determination is made in step S160 that the
state of the terminal is the first partially opened state, the
control and computing unit 104 enlarges and displays a pre-
view image at the time of the camera shooting on the main
display panel MD as the processing in step S165.

Subsequently, in the event that one of the pressing keys K
serving as the release button has been pressed by the user in
step S166, the control and computing unit 104 executes the
shooting processing by the camera.

Next, the control and computing unit 104 determines
whether the state of the terminal is either the terminal closed
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state or the terminal fully opened state, based on the detection
output of the terminal state detection sensor, as the processing
in step S167.

In the event that determination is made in step S167 that the
state of the terminal is the terminal fully opened state, the
control and computing unit 104 advances the processing to
step S168. and displays the shot image on the three screens.
Subsequently, the control and computing unit 104 advances
the processing to step S170.

Also, in the event that determination is made in step S167
that the state of the terminal is the terminal closed state, the
control and computing unit 104 advances the processing to
step 5169, and displays the shot image on the main display
panel MD. Subsequently, the control and computing unit 104
advances the processing to step S170.

On the other hand, in the event that determination is made
in step 8160 that the state of the terminal is the second par-
tially opened state, the control and computing unit 104 dis-
plays a preview image at the time of the camera shooting on
one or more display panel or all of the display panels which
the user desires of the three display panels, as the processing
in step S161.

Subscquently, in the cvent that onc of the pressing keys K
serving as the release button has been pressed by the user in
step 5162, the control and computing unit 104 executes the
shooting processing by the camera.

Next, the control and computing unit 104 determines
whether the state of the terminal is either the terminal closed
state or the terminal fully opened state, based on the detection
output of the terminal state detection sensor, as the processing
in step S163.

In the event that determination is made in step S163 that the
slate of the terminal is the terminal [ully opened stale, the
control and computing unit 104 advances the processing to
step S168, and displays the shot image on the three screens.
Subsequently, the control and computing unit 104 advances
the processing to step S170.

Also, in the event that determination is made in step S163
that the state of the terminal is the terminal closed state, the
control and computing unit 104 advances the processing to
step S164, and displays the shot image on the display panel
where the preview image has been displayed. Subsequently,
the control and compulting unit 104 advances the processing
to step S170.

Upon proceeding to the processing in step S170, the con-
trol and computing unit 104 determines whether or not the
determination instruction for determining whether to store
the shot image has been input from the user, and in the event
that no determination instruction has been input, returns to the
processing in step S160.

In the event that the storage determination instruction has
been input from the user in step S170, the control and com-
puting unit 104 advances the processing to step S171, and
stores the shot image.

Upon the storage processing in step S171 being completed,
the control and computing unit 104 returns the processing to
the beginning in step S172.

Processing Flow of Twelfth Operation Control

FIG. 62 illustrates a processing flow at the time of execu-
tion of a both-side viewer application program for realizing
the above twelfth operation control.

In FIG. 62, upon the operation mode of'the personal digital
assistant 1 according to the present embodiment being set to
a both-side viewer mode that allows both of the user and the
partner to view a video, for example, by the instruction from
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the user as illustrated in FIG. 28, the control and computing
unit 104 activates the both-side viewer application program in
step S180.

Upon the both-side viewer application program being acti-
vated, the control and computing unit 104 determines
whether the state of the terminal is either the terminal closed
state or the terminal opened state, based on the detection
output of the terminal state detection sensor, as the processing
in step S181.

Subsequently, in the event that determination is made in
step S181 that the state of the terminal is the terminal closed
state, the control and computing unit 104 advances the pro-
cessing to step S182.

Upon proceeding to the processing in step S182, the con-
trol and computing unit 104 displays, for example, a message
for requesting to change the state of the terminal to the ter-
minal opened state on the main display panel MD in the
terminal closed state, and returns the processing to step S181.

In the event that determination is made in the determination
in step S181 that the state of the terminal is the terminal
opened state, the control and computing unit 104 advances
the processing to step S183.

Upon procceding to the processing in step S183, the con-
trol and computing unit 104 displays the video of a document
for the partner on the main display panel MD, and displays the
video of a document for the user on the first sub display panel
SD1.

Also, the control and computing unit 104 displays a user
interface screen for operations such as the software keyboard
or the like on the second display panel SD2 as the processing
in step S184.

Subsequently, upon operation input being performed from
the user via the user interlace screen [or operations, the con-
trol and computing unit 104 controls display of the main
display panel MD and the first sub display panel SD1 accord-
ing to the user’s operations thereof as the processing in step
S185.

Subsequently, the control and computing unit 104 deter-
mines whether or not an end instruction for this application
program has been input from the user, and in the event that no
end instruction has been input, returns the processing to step
S183, and in the event that the end instruction has been input,
ends this application program as step S187.

Processing Flow of Thirteenth Operation Control

FIG. 63 illustrates a processing flow at the time of execu-
tion of a book-style application program for realizing the
above thirteenth operation control.

In FIG. 63, upon the operation mode of the personal digital :

assistant 1 according to the present cmbodiment being sct to
a book style mode used for a book style like the above thir-
teenth operation control example, for example, in accordance
with the instruction from the user, the control and computing

unit 104 activates the book-style application program in step 3

5190.

Upon the book-style application program being activated,
the control and computing unit 104 determines whether the
state of'the terminal is either the terminal fully opened state or
the partially opened state, based on the detection output of the
terminal state detection sensor, as the processing instep S191.

Subsequently, in the event that determination is made in
step S191 that the state of the terminal is the terminal closed
state, the control and computing unit 104 advances the pro-
cessing to step S193, and on the other hand, in the event of
determining that the state of the terminal is the terminal fully
opened state, advances the processing to step S198 and there-
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after, and in the event of determining that the state of the
terminal is the partially opened state, advances the processing
to step S192.

Upon determining that the state of the terminal is the ter-
minal partially opened state, and proceeding to step S192, the
control and computing unit 104 determines whether this ter-
minal partially opened state is either the first partially opened
state or second partially opened state, and when the terminal
partially opened state is the first partially opened state,
advances the processing to step S193, and when the terminal
partially opened state is the second partially opened state,
advances the processing to step 5194 and thereafter.

Upon proceeding to the processing in step S193, the con-
trol and computing unit 104 displays a message for requesting
to change the state of the terminal to the second partially
opened state in which the first sub display panel SD1 and the
second sub display panel SD2 are opened, on the main display
panel MD, and then returns the processing to step S191.

Also, upon proceeding to the processing in step S194, the
control and computing unit 104 displays a right page of a
book on the first sub display panel SD1.

Also, the control and computing unit 104 at this time dis-
plays the left page of the book on the second sub display panel
SD2.

Subsequently, the control and computing unit 104 deter-
mines whether a page turning operation has been input from
the user, for example, via an operation for the touch sensor
panel on the first and second sub display panels as the pro-
cessing in step S196, and in the event that page turning opera-
tion input has been performed, advances the processing to
step S197, and in the event that no turning operation input has
been performed, advances the processing to step S203.

In the event that determination is made in step $196 that the
page turning operation input has been performed, in step
S197 the control and computing unit 104 executes page turn-
ing operation according to this page turning operation input to
display each page after the page turning thereof on the first
and second sub display panels SD1 and SD2. After the pro-
cessing in step S197, the control and computing unit 104
returns the processing to step S194.

Also, upon proceeding to the processing in step S198, the
control and computing unit 104 displays a right page of the
book on the first sub display panel SD1.

Also, the control and computing unit 104 at this time dis-
plays the leli page of the book on the second sub display panel
SD2 as the processing in step S199.

Further, the control and computing unit 104 displays, for
example, advertising information on the main display panel
MD as the processing in step S200.

Subsequently, the control and computing unit 104 deter-
mines whether a page turning operation has been input from
the user, for example, via an operation for the touch sensor
panel on the first and second sub display panels as the pro-
cessing in step S201, and in the event that page turning opera-
tion input has been performed, advances the processing to
step S202, and in the event that no turning operation input has
been performed, advances the processing to step S203.

In the event that determination is made in step S201 that the
page turning operation input has been performed, in step
S202 the control and computing unit 104 executes page turn-
ing operation according to this page turning operation input to
display each page after the page turning thereof on the first
and second sub display panels SD1 and SD2. After the pro-
cessing in step S202, the control and computing unit 104
returns the processing to step S198.

Note that, in the event that selection of advertising infor-
mation or the like displayed on the main display panel MD
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has been performed by the user, the control and computing
unit 104 executes connection processing as to the Internet or
the like to display a website and so forth linked to this adver-
tising information.

68

enables the same information to be displayed both in the
terminal closed state and in the terminal opened state. Also,
with the personal digital assistant in this case, user interfaces
are generally integrated between both in the terminal closed

Upon proceeding to the processing in step S203, the con- 5 state and in the terminal opened state, which is easy to use for
trol and computing unit 104 determines whether or notan end the user. Also, like the personal digital assistant according to
instruction for this application program has been input from the present embodiment, in the event that one-screen display
the user, and while this end instruction is not input, returns the is performed in the terminal closed state, and three-screen
processing to step S191, and when this end instruction is display is performed in the terminal opened state, the same
input, ends this application program as step S204. 10 information as with the terminal closed state can be displayed
Comparison Between Personal Digital Assistant According with a size of 1.78 times thereof in the terminal opened state.
ta Present Embodiment and Another-type Terminal An effect item ES indicates that each effect from the effect

FIG. 64 illustrates a list for comparing each effect realized items E1 through E4 can be realized with a casing of compact
by the three-screen folding-type personal digital assistant 1 thickness.
and three-screen slide-type personal digital assistant 71 15 An effect item E6 indicates that transition between the
according to the present embodiment, and a realizable effect terminal closed state and the terminal opened state can be
or unrealizable effect by various types of personal digital realized by a simple operation.
assistants of other formats. Note that, in FIG. 64, a the sym- An effect item E7 indicates that the user can view one
bols “Y™ represent where the effect of the corresponding item screen or more constantly including during transition
is realizable, the symbols “N” and the hyphens represent 20 between the terminal closed state and the terminal opened
where the effect of the corresponding item is not realizable, state.
and the symbol “P” represents that the effect of the corre- An effect item E8 indicates that the size of the display
sponding item is partially realizable, albeit imperfectly. surface as to the principal surface of the terminal can suffi-

With the list illustrated in FIG. 64, an effect item E1 indi- ciently be secured, and the frame portion can be narrowed
cates that the personal digital assistant is available as a large 25 maximally.
screen. Specifically, in the event that large screen use is avail- An effect item E9 indicates that when the personal digital
able, the personal digital assistant can perform eve-friendly assistant is used in the terminal closed state, display panels
display of books, photos, moving images, for example, and other than a display panel externally exposed are protected.
also easily viewable videos can be realized to aid those with An effect item E10 indicates that a generally flat large
poor eyesight. Also, with a personal digital assistant capable 30 screen is formed with each display panel surface in the ter-
of large screen use, for example, fine characters of a book, minal opened state.
multiple windows as a multi-window, or the like are dis- An effect item E11 indicates that a mode peculiar to the
played, whereby information amount to be displayed ata time three-screen folding-type personal digital assistant 1 accord-
can be increased, and character input can also be readily ing to the present embodiment is available. Specifically, the
performed. Also, the personal digital assistant capable of 35 personal digital assistant 1 according to the present embodi-
large screen use allows multiple persons to view photos, ment can realize, for example, what we might call a digital
moving images, presentation documents, or the like, and in folding screen style wherein a video is displayed on each of
addition, enables a software keyboard or the like to be dis- the three screens, in the terminal opened state. Also, the
played. personal digital assistant 1 according to the present embodi-

An effect item E2 in FIG. 64 indicates that an easily por- 40 ment canrealize a public view style wherein the three screens
table compact size can be realized as the projection size of the can stand alone in the terminal opened state, and large screen
terminal. That is to say, with a personal digital assistant of  display is performed using the stand-alone three screens in
which the terminal projection size is compact, for example, at this terminal opened state. Also, the personal digital assistant
the time of shooting being performed using the mounted 1 according to the present embodiment can realize what we
camera, the user is allowed (o tuke an image by holding this 45 might call a sell-portrait style, for example, by using the
terminal in his/her hand in a natural manner. Also, for above first partially opened state or the like at the time of
example, with this personal digital assistant in which a non- camera shooting. Also, the personal digital assistant 1 accord-
contact communication function has been loaded, the user is ing to the present embodiment can realize a book style, for
allowed to hold this personal digital assistant in his/her hand example, such that double pages of a book are displayed on
in a natural manner to bring this near a noncontact reader/ so the two sub display panels at the time of the second partially
writer. Also, in the event that this personal digital assistant is opened state. Also, the personal digital assistant 1 according
a cellular phone as well, similarly, the user can perform a to the present embodiment can realize a both-side view style
phone call by holding this personal digital assistant in a natu- such that a document for himself/herself is displayed on the
rally held manner. first sub display panel SD1, a document for the partner is

An effect item E3 indicates that display using at least one 535 displayed on the main display panel MD, and then, the user
screen can be performed even in the terminal closed state in interface screen for operations is displayed on the second sub
which the projection size is compact. That is to say, a personal display panel SD2. Also, the personal digital assistant 1
digital assistant whereby one screen can be used even in the according to the present embodiment can realize a before-
terminal closed state facilitates the user to operate this per- and-after and upper-and-lower limit display style such that an
sonal digital assistant in one hand. Therefore, the user can 60 intermediate value image of the effect processing is displayed
operate this personal digital assistant even in a state holding on the first sub display panel SD1, and the maximum value
an umbrella or baggage, or hanging on a strap of a train. image or minimum value image is displayed on the second

An effect item E4 indicates that display with an aspect ratio sub display panel SD2 and main display panel MD. Further,
being maintained can be performed in either the terminal the personal digital assistant 1 according to the present
closed state or the terminal opened state. In this way, a per- 65 embodiment can realize a desktop keyboard style such that a

sonal digital assistant whereby an aspect ratio can be main-
tained in the terminal closed state and terminal opened state

moving image or the like is displayed on the main display
panel MD, the user communication screen is displayed on the
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first sub display panel SD1, and the user interface screen for
operations is displayed on the second sub display panel SD2.

As can be understood from the list in FIG. 64, with the
personal digital assistant 1 according to the present embodi-

70

the casings thereof can be slid generally in parallel as to the
corresponding principal surface, the effect items ES, E6, ES,
and E11 are unrealizable, and the effect items E10 is also
realizable albeit imperfectly.

ment, the corresponding effect can be realized regarding allof 5 Conclusion
the items from the effect items E1 through E11. As described above, with the three-screen folding-type

Note that, with the three-screen slide-type personal digital personal digital assistant 1 and three-screen slide-type per-
assistant 71 according to the present embodiment, the effect sonal digital assistant 71 according to the present embodi-
item E5 is realizable to some extent, and onthe other hand, the ~ ment, the first casing through third casing can be unfolded and
effect item E11 includes some unrealizable portions, but 10 folded, a compact size can be realized at the time of being
other effect items are generally realizable. folded, a large screen according to the three screens can be

On the other hand, no personal digital assistants of other realized at the time of being unfolded, the aspect ratio of a
forms can realize all of the corresponding effects of the effect screen can generally maintained even at the time of the ter-
items E1 through E11, particularly like the personal digital minal opened/closed state, and further, the display screen can
assistant 1 according to the present embodiment can. 15 be changed, enlarged, or reduced in accordance with the

For example, with a three-screen double-door terminal of  terminal being opened/closed. Particularly, with the personal
which the three casings each include a display panel, and the digital assistant 1 according to the present embodiment, all of
two casings disposed from side to side are opened/closed such the effect items E1 through E11 as listed in FIG. 64 are
as what we might call double doors as to the central casing, realizable.
the effect items E3 through E7, and the effect item E10 are 20  Specifically, with the three-screen folding-type personal
unrealizable, and the effect item E11 is realizable albeit digital assistant 1 and three-screen slide-type personal digital
imperfectly. assistant 71 according to the present embodiment, a great

Hereafter, similarly, with a three-screen inverse-double- number of information can be displayed, or enlarged and
door terminal which opens/closes in the reverse direction as displayed using multiple screens, optimal display can be per-
to the above double-door terminal, the effect items E6, E9, 25 formed as to various contents while satisfying the user’s
and E10 are unrealizable, and also the effect items ES and E11 various applications, and opening/closing of screens can be
are realizable albeit imperfectly. realized by a simple operation. Further, with the personal

For example, with a 9.7-inch touch panel terminal made up digital assistant according to the present embodiment. those
of one casing having a 9.7-inch large display panel, the effect can be realized with low cost without providing a complicated
items E2 through E7, E9, and E11 are unrealizable. 30 mechanism.

For example, with a 3.5-inch touch panel terminal made up Note that description of the above embodiment is an
of one casing having a 3.5-inch small display panel, the effect example of the present disclosure. Therefore, the present
items E1, E4 through E7, E9, and E11 are unrealizable. disclosure is not restricted to the above embodiment, and it

With a two-screen folding terminal of which the two cas- goes without saying that various modifications can be made
ings each have a display panel, which closes these display 35 according to design or the like without departing from the
panels so as to face to each other, the effect items E3 through scope of the technical idea according to the present disclo-
ES, and E7 are unrealizable, and the effect item E11 is also sure.
realizable albeit imperfectly. With the above embodiment, an example has been exem-

For example, with a two-screen slide terminal wherein the plified wherein the three casings can be opened or closed such
two casings each include a display panel, and each casing is 40 as a folding screen, but the present disclosure may be applied
slid generally in parallel as to the corresponding principal to a terminal which can be unfolded or folded such as a
surface, the effect items E4, E5, and E11 are unrealizable. folding screen by connecting an odd number of casings such
Particularly, with regard to the effect item E4, in the event of  as five casings, seven casings, or the like so as to be each
enlarging and displaying an image of an aspect ratio of 16:9, turned in the same way as described above.
this two-screen slide terminal enlarges the image only 1.1 45 It should be understood by those skilled in the art that
times of the case of one screen even using the two screens. various modifications, combinations, sub-combinations and

For example, with a four-screen folding terminal wherein alterations may occur depending on design requirements and
the four screens each have a display panel, for example, the other factors insofar as they are within the scope of the
long sides of two casings are connected so as to be turned, appended claims or the equivalents thereof.
similarly the long sides of the other two casings are connected 50
s0 as to be turned, and onc short sides of the two scts of the What is claimed is:
casings are connected so as to be turned, the effect items ES, 1. An information processing device comprising:

E6, E8, and E9 are unrealizable, and the effect items E10 and a plurality of rectangular-shaped casings including a first
E11 are also realizable albeit imperfectly. rectangular-shaped casing, a second rectangular-shaped

For example, with a two-screen slide three-screen folding 55 casing and a third-rectangular shaped casing, which are
terminal wherein the four screens each have a display panel, disposed in sequential order and each include
two casings can be slid generally in parallel as to the corre- a first principal surface, and
sponding principal surface, the long sides of the other two a second principal surface opposing the first principal
casings are connected so as to be turned, and one short sides surface and including a display panel having a prede-
of'the two sets of the casings are connected so as to be turned, 6o termined aspect ratio;
the effect items ES, E6, and E8 are unrealizable, and the effect a connecting portion connecting each of the plurality of
items E10 and E11 are also realizable albeit imperfectly. rectangular-shaped casings in a closed state in which

For example, with a four-screen slide terminal wherein the each of the plurality of rectangular-shaped casings are
four screens each have a display panel, two casings can be slid mutually overlaid and a display panel of at least one of
generally in parallel as to the corresponding principal surface, 65 the plurality of rectangular-shaped casings is externally

the other two casings can be slid generally in parallel as to the
corresponding principal surface, and further the two sets of

exposed, and in an open state in which wall portions of
mutually adjacent rectangular-shaped casings abut and
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the display panels of each of the plurality of rectangular-
shaped casings face a substantially similar direction; and
circuitry configured to
detect the closed state and the opened state; and
control display of each of the display panels, wherein
the display panel of the first rectangular-shaped casing is
externally exposed in the closed state,
the display panels of each of the first rectangular-shaped
casing, second rectangular-shaped casing and third rect-
angular-shaped casing face the substantially similar
direction in the open state, and
the circuitry is configured to
control displaying a first map image corresponding to a
central geographic location on the display panel of the

72

11. The information processing device of claim 9, wherein
the circuitry is configured to display a first user interface on
the display panel of the first rectangular-shaped casing and a
second user interface on the display panel of the first rectan-
gular-shaped casing in the open state.

12. The information processing device of claim 11,
wherein the first user interface corresponds to a communica-
tion application executed at the information processing
device.

13. The information processing device of claim 11,
wherein the second user interface corresponds to a graphical
user interface for receiving input commands.

14. An information processing device comprising:

a plurality of rectangular-shaped casings including a first

5 I 15 rectangular-shaped casing, a second rectangular-shaped

first rectangular-shaped casing in the closed state; and casing and a third-rectangular shaped casing, which are
control displaying the first map image corresponding to disposed in sequential order and each include

the central geographic location on the display panel of a first principal surface, and

the second rectangular-shaped casing in the open a second principal surface opposing the first principal

state. 20 surface and including a display panel of a predeter-

2. The information processing device of claim 1, wherein mined aspect ratio;
the connecting portion is configured to rotatably connect each means for connecting each of the plurality of rectangular-
of the plurality of rectangular-shaped casings. shaped casings in a closed state in which each of the

3. The information processing device of claim 1, wherein plurality of rectangular-shaped casings are mutually
the connecting portion is configured to slidably connect each 25 overlaid and a display panel of at least one of the plural-
of the plurality of rectangular-shaped casings. ity of rectangular-shaped casings is externally exposed,

4. The information processing device of claim 1, wherein and in an open state in which wall portions of mutually
an aspect ratio obtained by adding each of the plurality dis- adjacent rectangular-shaped casings abut and the dis-
play panels in the open state matches the predetermined play panels of each of the plurality of rectangular-shaped
aspect ratio. 30 casings face a substantially same direction;

5. The information processing device of claim 1, wherein means for detecting the closed state and the opened state;
the circuitry is configured to control displaying an image on means for controlling display of each of the display panels,
the display panel of the at least one of the plurality of rectan- wherein
gular-shaped casings that is externally exposed in the closed the display panel of the first rectangular-shaped casing is
state. 35 externally exposed in the closed state,

6. The information processing device of claim 5, wherein the display panels of each of the first rectangular-shaped
the circuitry is configured to control dividing, enlarging and casing, second rectangular-shaped casing and third rect-
displaying the image across the plurality of the display panels angular-shaped casing face the substantially similar
of each of the plurality of rectangular-shaped casings in the direction in the open state, and
open state. 40 means for controlling displaying a first map image corre-

7. The information processing device of claim 1, wherein sponding to a central geographic location on the display
the circuitry is configured to control displaying second and panel of the first rectangular-shaped casing in the closed
third map images each corresponding to geographic locations state; and
adjacent to the central geographic location on the display means for controlling displaying the first map image cor-
panels of the [irst and third rectangular-shaped casings in the 45 responding (o the central geographic location on the
open state. display panel of the second rectangular-shaped casing in

8. The information processing device of claim 1, wherein the open state.
the circuitry is configured to control displaying the first map 15. An information processing device comprising:
image corresponding to the central geographic location on the a plurality of rectangular-shaped casings including a first
display panel of the first rectangular-shaped casing, display- 50 rectangular-shaped casing, a second rectangular-shaped
ing a photographic acrial view of the central geographic loca- casing and a third-rectangular shaped casing, which arc
tion of on the display panel of the second rectangular-shaped disposed in sequential order and each include
casing, and displaying a photographic street-level view cor- a first principal surface, and
responding to the central geographic location of on the dis- a second principal surface opposing the first principal
play panel of the third rectangular-shaped casing in the open 55 surface and including a display panel having a prede-
state. termined aspect ratio;

9. The information processing device of claim 1, wherein a connecting portion connecting each of the plurality of
the circuitry is configured to control displaying an image on rectangular-shaped casings in a closed state in which
the display panel of the third rectangular-shaped casing in the each of the plurality of rectangular-shaped casings are
open state. 60 mutually overlaid and a display panel of at least one of

10. The information processing device of claim 9, wherein the plurality of rectangular-shaped casings is externally
the first principal surface of the third rectangular-shaped cas- exposed, and in an open state in which wall portions of
ing includes a protruding shape that causes the display panel mutually adjacent rectangular-shaped casings abut and
of the third rectangular-shaped casing to be disposed at an the display panels of each of the plurality of rectangular-
angle relative to the display panels of the first and second &5 shaped casings face a substantially similar direction; and

rectangular-shaped casings when the information processing
device is placed on a flat surface.

circuitry configured to
detect the closed state and the opened state; and
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control display of each of the display panels, wherein
the display panel of the first rectangular-shaped casing is
externally exposed in the closed state,
the display panels of each of the first rectangular-shaped
casing, second rectangular-shaped casing and third rect-
angular-shaped casing face the substantially similar
direction in the open state, and
the circuitry is configured to
control displaying a first map image corresponding to a
geographic location on the display panel of the first
rectangular-shaped casing in the closed state; and
control displaying an enlarged version of the first map
image corresponding to the geographic location
across the display panels of the first, second and third
rectangular-shaped casings in the open state.
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