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(54) [NAME OF INVENTION] DISPLAY DEVICE

(57) ABSTRACT

PROBLEM %4

To provide an electronic device capable of easily splitting a

display surface into a plurality of screens for display. Control unit

RESOLUTION MEANS

A pen input type electronic device, wherein when a line segment 21 25

that splits the screen is drawn with a pen, a control unit 24 § i

detects the line segment, sets a splitting flag in RAM 26, and Pen 23 m 76

. . - . K detection

splits the screen of the display device into two using the line unit

segment as a boundary. In the split state, an individual editing Buffer — 27 RAM o4

area and display memory are assigned to each screen, and data H

is processed using the corresponding editing area and display Coordinate Editing Splitting

memory. The contents of two display memories are combined to reading unit ] area control

generate the image that is actually displayed. { Display |20

22 area
L Display L pisplay unit

3 }
30 3
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What is claimed is:

[Claim 1] Adisplay device, comprising:

displaying means integrating a display unit and an input unit;
specifying means for specifying a coordinate position on a
display surface of the displaying means;

detecting means for detecting a coordinate position
designated by the specifying means; and

splitting means for splitting a display surface of the displaying
means using a boundary including the coordinate position
detected by the detecting means as a border.

[Claim 2] A display device, comprising:

displaying means integrating a display unit and an input unit;
inputting means for inputting a boundary for splitting a display
surface of a displaying means;

detecting means for detecting the boundary input by the
inputting means; and

splitting means for splitting a display surface of the displaying
means using the boundary detected by the detecting means as
a border.

[Claim 3] A display device, comprising:

displaying means having a display surface, for displaying a
graphic on the display surface;

inputting means for drawing an arbitrary graphic on the display
surface of the displaying means;

graphic detecting means for detecting that a prescribed
graphic has been drawn on the display surface of the
displaying means using the inputting means; and

splitting means for splitting the display surface of the
displaying means into a plurality of screens using the drawn
graphic as a boundary when the graphic detecting means
detects that a prescribed graphic has been drawn on the
display surface.

[Claim 4] The display device according to any one of claims 1
to 3, further comprising display controlling means for
displaying the split screens that were split by the splitting
means in different display forms.

DETAILED DESCRIPTION OF THE INVENTION

[0001]

TECHNICAL FIELD OF THE INVENTION

The present invention relates to a display device in which a
display unit and an input unit are integrated, and more
particularly to a display device in which the display surface can
be splitinto a plurality of screens.

[0002]

CONVENTIONAL TECHNOLOGY

Conventionally, electronic devices such as word processors
equipped with a display device are known wherein a display
surface of the display device can be split to simultaneously
display different screens, and the displayed content of each
can be operated simultaneously. However, in conventional
display devices of this type, in order to split the display screen,
a cursor (blinking display) which indicates a character input
position displayed on the display surface was moved using
cursor keys to a row or column position where splitting was
desired, and once movement was completed, a confirmation
key was pressed to split the screen. Therefore, the operation
was time-consuming, inefficient, and troublesome.

[0003]

PROBLEM TO BE SOLVED BY THE INVENTION

In light of the foregoing, an object of the present invention is to
provide a display device which is easy to operate, does not
require much time for operation, and has excellent operability.
[0004]

MEANS FOR SOLVING THE PROBLEM
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In order to achieve the aforementioned objective, the display
device according to a first aspect of the present inventionis a
display device, containing: displaying means integrating a
display unit and an input unit; specifying means for specifying
a coordinate position on a display surface of the displaying
means;

detecting means for detecting a coordinate position
designated by the specifying means; and splitting means for
splitting a display surface of the displaying means using a
boundary including the coordinate position detected by the
detecting means as a border.

[0005] With a display device having such a configuration, the
screen can be split at any position by specifying any coordinate
position using the specifying means. Therefore, the screen can
easily be split into a desired shape for use.

[0006] Furthermore, the display device according to the
second aspect of the present invention is a display device,
containing: displaying means integrating a display unit and an
input unit;

inputting means for inputting a boundary for splitting a display
surface of a displaying means; detecting means for detecting
the boundary input by the inputting means; and splitting
means for splitting a display surface of the displaying means
using the boundary detected by the detecting means as a
border.

[0007] With a display device having this configuration, the
screen can be split using any arbitrary boundary input by the
inputting means as a border. Therefore, the screen can easily
be splitinto a desired shape for use.

[0008] Furthermore, the display device according to the third
aspect of the presentinvention is a display device, containing:
displaying means having a display surface, for displaying a
graphic on the display surface; inputting means for drawing an
arbitrary graphic on the display surface of the displaying
means; graphic detecting means for detecting that a
prescribed graphic has been drawn on the display surface of
the displaying means using the inputting means; and splitting
means for splitting the display surface of the displaying means
into a plurality of screens using the drawn graphic as a
boundary when the graphic detecting means detects that a
prescribed graphic has been drawn on the display surface.
[0009] With a display device having this configuration, the
screen can be split using a graphic input by the inputting
means as a border. Therefore, the screen can easily be split
into a desired shape for use.

[0010] A display controlling means may be provided for
displaying the split screens that were split by the splitting
means in different display modes, for example, in a text mode
and an image mode.

[0011]

EMBODIMENTS OF THE INVENTION

Hereinafter, an electronic device (display device) according to
an embodiment of the present invention will be described with
reference to the drawings.

First embodiment

As depicted in FIG. 1, the electronic device according to the
first embodiment of the present invention is composed of an
electronic device main body 11 and an electronic pen 12 for
inputting.



The electronic device main body 11 is formed with a display
input surface 13 in which a display surface and an input
surface are integrated.

[0012] FIG. 2 is a block diagram of the circuit configuration of
the electronic device. As depicted in the figure, the electronic
device is configured of a pen detection unit 21, a coordinate
reading unit 22, a buffer 23 that temporarily stores the output
signals of the pen detection unit 21 and the coordinate reading
unit 22, a control unit 24, a ROM 25, a RAM 26, a display drive
unit 30, and a display unit 31.

[0013] As depicted in the figure, the pen detection unit 21
detects contact between the pen 12 and the display input
surface 13, and outputs a detection signal. The coordinate
reading unit 22 reads the coordinates of the contact position
between the pen 12 and the display input surface 13, and
outputs the coordinates that were read. The buffer 23
temporarily stores the detection signal from the pen detection
unit 21 and the coordinates from the coordinate reading unit
22.

[0014] The ROM 25 stores a control program for controlling
input by the pen 12, fixed data, and the like. In particular, in the
present embodiment, a program for executing the screen
splitting process depicted in FIG. 5 and the like are stored. The
RAM 26 has an editing area 27 used for processing and editing
data, a splitting control area 28 required for controlling screen
splitting, and a display area 29 for storing display information.
[0015] The display unit 31 is composed of a flat panel display
or the like, and displays images, data, and the like. The display
drive unit 30 displays an image on the display unit 31 under the
control of the control unit 24. The display unit 31, the pen
detection unit 21, and the coordinate reading unit 22 are
provided by lamination so that input can be made on the
display screen.

[0016] As depicted in FIG. 3(A), the editing area 27 is
configured of a first editing area 27A that is used normally, and
a second editing area 27B that is used both normally and when
the screen is split. As depicted in FIG. 3(B), the splitting control
area 28 is composed of a split flag register 28A which stores a
split flag indicating whether or not the screen is split, an active
screen flag register 28B which stores an active screen flag
which specifies which of the two screens (windows) generated
by the split is active, and a split length register 28C which
stores a split length which indicates the size of the two screens
formed by the split. As depicted in FIG. 3C, the display area 29
is configured of an actual VRAM 29A for storing image data to
be actually displayed, and first and second VRAMs 29B and
29C used when the screen is split.

[0017] Next, an example of screen operation in an electronic
device having such a configuration will be described with
reference to FIG. 4. When "Split Screen" is selected with the
pen 12 while a function operation (menu) 41 is displayed as
depicted in FIG. 4(A), an access bar 42 is displayed in a top line
of the display area, the entire screen is lowered by one line,
and the display surface is split into two screens 13A and 13B,
almost symmetrically as depicted in FIG. 4(B). The screen is
split not by pixel units, but by the size of the displayed
characters. For example, when 20 characters are displayed on
one line, 10 are displayed on the left and 9 on the right, with
one character in the middle being used as the splitting line 43.
[0018] The portion of the access bar 42 located on an active
screen (the screen currently being accessed) is colored
(depicted with hatching in FIG. 4) to indicate an active state.
The active screen is switched by touching the display input
surface 13 with the pen 12.
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[0019] The splitting position of the screen is indicated by a
pointer 44. When the pointer 44 is designated with the pen 12
and the pen is moved left or right (along the access bar 42), the
splitting ratio (horizontal size ratio) of the two screens 13A, 13B
changes as depicted in FIG. 4(C). Furthermore, a splitting end
icon 44 for ending the splitting of the screen is displayed in an
upper left corner of the display input surface 13, and by
indicating this icon with the pen 12, splitting of the screen is
ended.

[0020] Next, the operation of the electronic device that enables
the aforementioned screen operation will be described with
reference to the flowchart of FIG. 5. First, when the power is
turned ON, the control unit 24 starts the process depicted in
FIG. 5 in accordance with the program stored in ROM 25, and
general processes related to an electronic notebook (other
processes) are performed (step S1). At this time, the splitting
flag is turned OFF by default. Therefore, the control unit 24
executes data processing using the first editing area 27A, and
loads the display contents into the actual VRAM 29A. Next, the
contents of the actual VRAM 29A updated by this process are
displayed on the screen of the display unit 31 via the display
drive unit 30 (step S2), and the system moves to an input
waiting state (step S3).

[0021] If any input is made (contact of the display input surface
13 with the pen 12), the input is detected by the pen detection
unit 21, and the contact position is determined by the
coordinate reading unit 22. This information is read into the
control unit 24 via the buffer 23. Next, the control unit 24
determines whether the splitting flag is ON, or in other words,
whether the screen is already split (step S4). Herein, the
splitting flag is OFF.

[0022] Next, a determination is made as to whether or not
instructions to split the screen have been issued (step S5). In
other words, in a state where the menu 41 depicted in FIG. 4A
is displayed, a determination is made as to whether or not
"Split Screen" has been selected. If screen splitting has not
been instructed, the flow returns to step S1, and a process
corresponding to the input is executed.

[0023] On the other hand, if it is determined in step S5 that
screen splitting has been instructed, a splitting flag is set in the
splitting flag register 28A (step S6). Next, a predetermined
splitting ratio, for example, 10:9, is set in the splitting length
register 28C (step S7). Next, a flag for making the left screen 13
active is set in the active screen flag register 28B (step S8).



[0024] Next, the contents of the actual VRAM 29A are written to
the first VRAM 29B (step S9). Next, the contents of the first
VRAM 29B are written to the second VRAM 29C (step S10).
[0025] Next, the contents of the first VRAM 29B are written to
the actual VRAM 29A (step S11). At this time, an access bar 42
is drawn at the top, and furthermore, a portion of the access
bar 42 is colored based on the active screen flag and the
splitting length to indicate the active state. Furthermore, a
pointer 44 is drawn at the position designated by the splitting
length, and an end icon 45 is drawn at the top left.
Furthermore, in accordance with setting of the splitting length
register 28C, the data of the portion to be displayed out of the
contents of the second VRAM 29C is read, and written into the
actual VRAM 29A. The contents of the actual VRAM 29A thus
set are displayed in step S2 as depicted in FIG. 4(B).

[0026] Next, the process waits for input (step S3). If any input is
received, a determination is made as to whether or not the
splitting flag is ON (step S4). In this example, the splitting flag
was set in the process of step S6, so a determination is made
that the splitting flag is ON, and the flow proceeds to step S12.
In step S12, a determination is made as to whether the
coordinates detected by the coordinate reading unit 22
indicate the splitting end icon 45 or not.

[0027] If the end of splitting has not been instructed, the flow
proceeds to step S13, where a determination is made as to
whether or not a change in the splitting ratio has been
instructed. In other words, a determination is made as to
whether the pointer 44 is being indicated. If the pointer 44 is
indicated, the splitting ratio set in the splitting length register
28C is reset in accordance with the movement of the pen 12
(step S14).

[0028] Next, the access bar 41 and the pointer 44A on the
actual VRAM 29A are updated, and furthermore, based on the
reset splitting ratio, the contents of the first VRAM 29B and the
second VRAM 29C are written to the actual VRAM 29A (step
S11). As aresult, the two screens 13A and 13B are displayed
with sizes changed in accordance with the movement of the
pen12.

[0029] On the other hand, if the answer is NO in step S13, orin
other words, if a determination has been made that the pointer
44 is not indicted, the flow proceeds to step S15, where a
determination is made as to whether or not a change in the
active screen has been instructed. For example, if the left
screen 13Ais currently set to the active state, and the right
screen 13B is touched with the pen 12, a determination is
made that the active screen has been changed. Similarly, when
the right screen 13B is set as active and the left screen 13Ais
touched with the pen 12, a determination is also made that the
active screen has been changed.

[0030] If a determination is made that the active screen is to be
changed, the active flag set in the active screen flag register
28B is changed. Next, the partial color of the access bar 41 in
the image data stored in the actual VRAM 29A is changed (step
S11). The contents of the actual VRAM 29A are displayed in
step S2.

[0031] Therefore, when the pen 12 touches a display surface
that is not in an active state, the display of the access bar 42
changes, and the display surface that was in an active state
changes to an inactive state, and the display surface that was
in an inactive state changes to an active state.

[0032] If the result of the determination in step S15is NO, or in
other words, if the display surface in an active state is touched
by the pen 12, the flow returns to step S1, and normal
processing based on the input is performed. In step S1, the
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split flag is set, so data processing is performed using either
one of the first and second editing areas 27A and 27B which
correspond to the active screen, and the editing results are
written to the first or second VRAMs 29B, 29C which
correspond to the active screen. Moreover, the contents of the
first and second VRAMs 29B and 29C are combined on the
actual VRAM 29A in accordance with the splitting ratio. Next, in
step S2, the contents of the actual VRAM 29A are displayed.
[0033] For example, when the second screen 13B is set to be
active, data processing is performed using the second editing
area 27B, the display contents are written to the second VRAM
29C, and furthermore, the contents of the first and second
VRAMs 29B, 29C are combined in the actual VRAM 29A
according to the splitting ratio, and displayed. At this time, the
contents of the first editing area 27A and the first VRAM 27B
are not affected. Therefore, even if a program different from the
program being processed on the first screen 13A is executed,
the first screen 13A is not affected. Therefore, two different
programs, such as a calendar and a schedule, can be executed
independently using the first and second editing areas 27A and
27B, and can be displayed independently on the two split
screens. Furthermore, display attributes (display modes) of the
two screens can be set separately. Furthermore, for example,
by changing the settings, the first screen 13A can be arbitrarily
set to a text display mode and the second screen 13B to an
image display mode.

[0034] If a determination is made in step S12 that the splitting
is complete, or in other words, if the splitting end icon 45 is
indicated with the pen 12, the splitting flag, active screen flag,
and splitting length are cleared (step S18), the second VRAM
29C is cleared (step S18), and the contents of the first VRAM
29B are set in the actual VRAM 29A (step S19). Thereafter, the
flow returns to step S2, where the contents of the actual VRAM
29A are displayed. Therefore, the second screen 13B is closed,
and the display contents of the first screen 13A are displayed
on the entire display input surface 13.

[0035] As described above, according to the present
embodiment, the screen can be easily split into a plurality of
parts by using pen input, and each part can be displayed by
splitting the screen into parts using different software
processes.



Therefore, the operation time is reduced and operability is
improved.

[0036] Second Embodiment

In the first embodiment, the shape of the split screen is fixed,
and the size can only be changed in the horizontal direction.
However, the present invention is not limited to the first
embodiment. For example, the screen can be split into any
shape and size. Hereinafter, a pen-input type electronic device
in which the screen can be split into any shape at any position
will be described.

[0037] First, an outline of the screen splitting process by the
pen input type electronic device of the present embodiment
will be described. When a line is drawn on the display input
surface 13 with the pen 12 from one side to another as
depicted in FIGS. 6(A) to (D), the screen is split into two areas
at the half-width unit closest to the line.

[0038] The configuration of the electronic device of the present
embodiment is basically the same as the configuration of the
electronic device of the first embodiment. However, the split
length register 28C can be eliminated. Next, the operation will
be described with reference to FIG. 7. First, when the power is
turned ON, normal processes other than the screen splitting
process are executed (step S21). For example, the process of
drawing a line on a path of the pen 12, the process assigned to
the icon pointed to by the pen 12, and the like are performed.
Next, the contents of the actual VRAM 29A are displayed in
step S22.

[0039] Next, the process moves to a state of waiting for input
(step S23). When contact of the pen 12 with the display input
surface is detected, a determination is made as to whether or
not the splitting flag is ON (step S24). Initially, the splitting flag
is OFF, and the flow proceeds to step S25. In step S25, a
determination is made as to whether or not instructions to split
the screen have been issued. In other words, in response to the
input in step S23, a determination is made as to whether or not
both ends of the line segment drawn on the display input
surface 13 reach the sides of the display input surface 13. If no
line segment has been drawn, or if both ends of the line
segment do not reach the sides of the display input surface 13,
a NO determination is made in step S25, and the flow returns
to step S21, where a process corresponding to the input is
executed.

[0040] On the other hand, if both ends of the drawn line
segment reach the sides of the display input surface 13, a
splitting flag is set in the splitting flag register 28A in order to
split the screen (step S26). Next, the coordinates of each dot of
the line segment drawn on the display input surface 13 are
determined, and the boundary lines for splitting the screen are
set in the boundary line register (step S27). The position of the
boundary line may be the position of a line segment drawn by
the pen 12, or may be set in half-width units closest to the line
segment.

[0041] Next, the areas of the two regions of the display input
surface 13 split by the boundary line are determined, the larger
area is designated as the first screen 13A, the smaller area is
designated as the second screen 13B, and the first screen 13A
is designated as active (step S28).

[0042] Next, the contents of the actual RAM 29A are copied to
the first VRAM 29B (step S29), and the contents of the first
VRAM 29B are copied to the second VRAM 29C (step S30).
[0043] Next, the contents of the first VRAM 29B are written to
the actual VRAM 29A (step S31). At this time, an end icon 45
and the like are also written. Furthermore, the data in the area
of the second VRAM 29C that is the smaller of the areas
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partitioned by the boundary line is overwritten. Thereafter, the
flow returns to step S22, and the contents of the actual VRAM
29A are displayed. By the above process, the display input
surface 13 is splitinto two, a first screen having a larger area
and a second screen having a smaller area, and the line
segment drawn by the pen 12 acts as the boundary.

[0044] On the other hand, if a determination is made in step
S24 that the splitting flag is ON, a determination is made as to
whether or not the splitting end icon 45 has been specified
(step S32). When an area other than the splitting end icon 45 is
indicated with the pen 12, a determination is made as to
whether the indicated position is on the first screen or the
second screen (step S33).

[0045] If the specified area is an area within the screen that is
currently set as active, the process returns to step S21, and
processing based on the input is performed. In this case, the
split flag is set, so data processing is performed using either
one of the first or second editing areas 27A, 27B which
corresponds to the active screen, the editing results are
written to the first or second VRAM 29B, 29C that corresponds
to the active screen, and furthermore, the contents of the first
and second VRAMs 29B, 29C are combined onto the actual
VRAM 29A based on the boundary line. Next, in step S22, the
contents of the actual VRAM 29A are displayed.

[0046] For example, when the second screen is set to be
active, data processing is performed using the second editing
area 27B, the display contents are written to the second VRAM
29C, and furthermore, the contents of the first and second
VRAMs 29B, 29C are combined and displayed in the actual
VRAM 29A based on the boundary line. At this time, the
contents of the first editing area 27A and the first VRAM 29A are
not affected. Therefore, even if a program different from the
program being processed on the first screen is executed on the
second screen, the first screen is not affected. Therefore, two
different programs can be executed on different screens.
[0047] If a determination is made in step S33 that a screen that
is not currently set as active has been indicated with the pen
12, the active screen is changed, and the flow returns to step
S21. Thereafter, the control unit 24 performs data processing
corresponding to the newly set active screen.

[0048]0n the other hand, if a determination is made in step
S32 that the splitting end icon 45 has been selected, the
splitting flag, boundary line register, and active flag are cleared
(step S35), the contents of the first VRAM 29B are copied to the
actual VRAM 29A (step S36), the second VRAM 29C is cleared
(step S37), and the contents of the actual VRAM 29A are
displayed (step S22).



Therefore, the smaller screen (second screen) is closed, and
the contents of the larger screen (first screen) are displayed on
the entire display input surface 13.

[0049] In this manner, according to the second embodiment,
the display input surface 13 can be split into two screens
(windows) with any line drawn with the pen 12 as the boundary,
and independent software can be executed on each screen.
[0050] In the second embodiment, the screen is split when a
line segment extending from one side of the screen to the other
side is drawn. However, the screen can be split by drawing any
closed line segment, for example, as depicted in FIG. 8(A), and
using this line segment as a boundary. In this case, for
example, in step S35 of FIG. 7, a determination is made as to
whether the drawn graphic (line) is closed or not, and if the
graphic is closed, the splitting flag is set to ON.

[0051] Furthermore, as depicted in FIG. 8B, the screen may be
splitinto areas (closed areas) formed by the drawn line
segments and the sides of the display input surface 13. In this
case, for example, in step S25 of FIG. 7, a determination is
made as to whether the area formed by the drawn line and the
edge of the screen is closed or not, and each time a closed
area is formed, the splitting flags of the first screen, the second
screen, and the like are set in sequence. The number of
screens that can be split is determined by, for example, the
number of programs that can be executed in parallel and that
are permitted by an OS (operating system) stored in ROM 25 or
RAM 26. In this case, editing areas and VRAMs are prepared in
numbers corresponding to the number of programs that can be
executed in parallel.

[0052] Furthermore, the shape of the closed region is arbitrary,
and as depicted in FIG. 8C, a closed region may be formed
within another closed region.

[0053] Furthermore, the display mode, or the like can be
displayed for each split screen. For example, when the screen
is split as depicted in FIG. 8(A), the screen outside the
boundary line may be set to a character display mode (text
mode) to display characters, symbols, or the like in color, and
the screen inside the boundary line may be set to an image
display mode (video mode) to display in monochrome.
Conversely, the display screen outside the boundary line may
be set to an image display mode to display images in color, and
the screen inside the boundary line may be set to text mode to
display characters in monochrome.

[0054] Furthermore, as depicted in FIG. 8B, the operation
mode can be changed for each adjacent screen. When the
screen is split as depicted in FIG. 8(C), an outermost screen
and an innermost screen may be in the same operating mode
(character display mode), and a central screen may be in
another operating mode (image display mode).

[0055] Incidentally, these operation modes (display modes)
may be set by the program that is being executed, or the
operation mode of each screen may be set individually with
each screen set to an active state.

[0056] Furthermore, although not depicted, when the screen is
split, the characters displayed inside and outside the boundary
line may be displayed in different fonts. For example, the
characters on the screen outside a boundary line may be
displayed in calligraphy, and the characters on the screen
inside the boundary line may be displayed in Gothic.

[0057] In the above description, an example of a pen input
electronic device in which the input surface and display
surface are integrated was described, but the configuration of
the inputting means is not particularly limited, and the present
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invention can be equally applied to input by a finger, a mouse,
a trackball, or the like.

[0058]

EFFECT OF THE INVENTION

As described above, the present invention can provide a
display device where the display surface can be splitinto a
plurality of screens (windows), and display processing can be
executed on each of the plurality of screens according to
independent programs. Therefore, the operation time is
reduced and operability is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an electronic device according
to an embodiment of the present invention;

FIG. 2 is a circuit block diagram of the electronic device
according to an embodiment of the present invention;

FIG. 3 is a diagram depicting details of RAM depicted in FIG. 2;
FIG. 4 is a diagram depicting an operation when a screen is
split in the electronic device according to the first embodiment
of the invention;

FIG. 5 is a flowchart depicting the operation of the electronic
device according to the first embodiment of the invention;
FIG. 6 is a diagram depicting an operation when splitting a
screen in an electronic device according to a second
embodiment of the present invention;

FIG. 7 is a flowchart depicting the operation of an electronic
device according to the second embodiment of the present
invention; and

FIG. 8 is a diagram depicting an example in which a display
surface is split into a plurality of screens.

DESCRIPTION OF SYMBOLS

21: Pen detection unit, 22: Coordinate reading unit, 23: Buffer,
24: Control unit, 25: ROM, 26: RAM, 27: Editing area, 28:
Splitting control area, 29: Display area, 30: Display drive unit,
31: Display unit
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