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(57) ABSTRACT

A display device allows a user to move displayed pages as the
user actually reads a paper book. The display device includes
an n-page forwarder for moving a displayed page forward by
n pages (n is an arbitrary integer equal to or larger than 3), a
one-page forwarder for moving a displayed page forward by
one page, and a page backwarder for moving a displayed page
backward either by (n/2) pages if “n” is an even number, or by
{(n-1)/2} pages if “n” is an odd number.
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When a user intended to display a e
page on an electronic document viewer.
untess knew the target page number,
the number of the desired page was
used to be found from the table of

contents and the page number was then
specified by inputting the number. -

However, there are many documents that
have no table of contents, or even in
cases that table of contens do exist
it is sometimes difficult to find the
intended pages therefrom

Sometimes a user had to find intended
pages by simply turning pages

[f that is the case, & user had to
turn pages sequentially by one or
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DISPLAY DEVICE AND RECORDING
MEDIUM STORING DISPLAY PROGRAM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority from Japanese
Patent Application No. 2005-287546 filed Sep. 30, 2005. This
application is also a continuation-in-part of International
Application No. PCT/JP2006/317536 filed Sep. 5, 2006 in
Japan Patent Office as a Receiving Office. The contents of
both applications are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention relates to a display device for
displaying data on a page basis and switching displays by the
page. The present invention also relates to a recording
medium for storing a display program.

BACKGROUND

[0003] A conventional display device displays a text file
containing a plurality of pages on a page basis, such as an
electronic book. Such a display device displays only one page
at a time. The display device, therefore, switches one page
displayed thereon to another.

[0004] Japanese Patent Application Publication No. 2001-
60135 discloses a scroll display device capable of scrolling a
text to be displayed thereon line by line. This scroll display
device includes scrolling means for scrolling down one line,
scrolling means for scrolling up one line, scrolling means for
scrolling down eight lines, scrolling means for scrolling up
eight lines, scrolling means for scrolling down a preset num-
ber of lines, and scrolling for scrolling up a preset number of
lines up.

[0005] When a person reads or consults an actual paper
book (for example, when searching a telephone book for a
telephone number, or a dictionary for a word), the person has
to know the order of the information arranged in the book.
Therefore, the person turns the pages of the book, guessing
which page includes the intended. Suppose that the person
searches an English-Japanese dictionary for a word. Since
words are arranged in the alphabetical order, the person turns
the pages ofthe dictionary either forward or backward, guess-
ing how many pages are left up to the page that contains the
intended word from the present page.

[0006] In order to find the intended page, the person starts
with turning the pages roughly. Since the person merely has a
rough idea as to where the intended page is, the person often
overshoots the intended page. When finding overshoot of the
intended page, the person turns backward by a few pages.
When the person has overshot the intended page backward
again, the person approaches the intended page by turning a
few pages further forward.

[0007] However, the conventional display device has not
realized such human behaviors on turning pages.

SUMMARY

[0008] The present invention is made in order to resolve the
above problem, and it is an object of the present invention to
provide a display device capable of moving displayed pages
in accordance with actual human behaviors on reading a
paper book.

[0009] According to one aspect of the invention, a display
device includes a display panel, an n-page forwarder that
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moves a page displayed on the display panel forward by n
pages (n being an integer equal to or larger than 3), a one-page
forwarder that moves a page displayed on the display panel
forward by one page, and a page backwarder that moves a
page displayed on the display panel backward by (n/2) pages
if n is an even number and by {(n-1)/21 pages if n is an odd
number

[0010] According to another aspect of the invention, a dis-
play device includes a display panel, at least two page for-
warders including a first page forwarder and a second page
forwarder, and at least one page backwarder including a first
page backwarder. The first page forwarder causes a page
displayed on the display panel to move forward by a first
preset number of pages, while the second page forwarder
causes a page displayed on the display panel to move forward
by a second preset number of pages. The first preset number
of pages is different from the second preset number of pages.
Likewise, the first page backwarder causes a page displayed
on the display panel to move backward by a third preset
number of pages. The first preset number of pages is equal to
or larger than the third preset number of pages, and the second
preset number of pages is equal to or smaller than the third
preset number of pages.

[0011] According to further aspect of the invention, a
recording medium stores a display program readable by a
computer of a display device capable of displaying data and
switching a displayed page to another on a page basis. The
display program instructs an n-page forwarder to move a page
displayed on a display panel forward by n pages (n is an
integer equal to or larger than 3) when enabled by a user’s
operation, a one-page forwarder to move a page displayed on
the display panel forward by one page when enabled by the
user’s operation, and a page backwarder to move a page
displayed on the display panel backward either by (n/2) pages
if n is an even number, or by {(n-1)/2} pages if n is an odd
number, when enabled by the user’s operation.

[0012] According to further aspect of the invention, a
recording medium stores a display program readable by a
computer of a display device capable of displaying data and
switching a displayed page to another on a page basis. The
display program instructs at least two page forwarders (in-
cluding a first page forwarder and a second page forwarder) to
move a page displayed on a display panel forward by a preset
number of pages when enabled by a user’s operation, and at
least one page backwarder (including a first page backwarder)
to move a page displayed on the display panel backward by a
preset number of pages when enabled by the user’s operation.
The first page forwarder causes a page displayed on the dis-
play panel to move forward by a first preset number of pages,
and the second page forwarder by a second preset number of
pages. The first page backwarder causes a page displayed on
the display panel to move backward by a third preset number
ofpages. The first preset number of pages is equal to or larger
than the third preset number of pages, and the second preset
number of pages is equal to or smaller than the third preset
number of pages.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1isaperspective view showing the appearance
of a display device 100 according to one embodiment of the
present invention.

[0014] FIG. 2 is ablock diagram of the display medium 100
according to one embodiment of the present invention.
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[0015] FIG. 3 is a flowchart explaining the operations of a
CPU 30 according to one embodiment of the present inven-
tion.

[0016] FIG.4isanexplanatory diagram showing the opera-
tions of the display device 100 when a user wishes to find an
intended page.

[0017] FIG.5is a comparative diagram to one embodiment
of the present invention, explaining the operations of a dis-
play device equipped with a five-page skip key, a five-page
back key, a one-page skip key, and a one-page back key, when
a user wishes to find an intended page.

DETAILED DESCRIPTION

[0018] Hereinafter, preferred embodiments of the present
invention will be described with reference to the accompany-
ing drawings. FIG. 1 is a perspective view showing the
appearance of a display device 100 according to the first
embodiment of the present invention. As shown in FIG. 1, the
display device 100 includes a display panel 10 for displaying
text and/or an image thereon, a frame 5, a power switch 70, a
slot 80, a two-page back key 21, a one-page skip key 22, and
a five-page skip key 23.

[0019] The display panel 10 is configured of an electro-
phoretic display medium in which a display liquid with color-
tinted charged particles dispersed therein is sealed between
two glass substrates. In the display device 100, one surface of
the paired glass substrates constituting the display panel 10 is
exposed on the top face of the frame 5 and constitutes a
display surface. An electrode (not shown) is provided on each
of the glass substrates, and applying a voltage across the
electrodes according to data types such as text data and vari-
ous image data (to be described later) causes the charged
particles in the display liquid to migrate. The charged par-
ticles having migrated to the display surface thus display
images thereon. Since such an electrophoretic display
medium has been well-known, as disclosed in Japanese
Patent Application Publication No. 2004-13119, the descrip-
tion thereof is omitted here.

[0020] The frame 5 is a member surrounding the display
panel 10, and a power switch 70, a two-page back key 21, a
one-page skip key 22, and a five-page skip key 23 are pro-
vided on the top surface thereof.

[0021] The two-page back key 21, the one-page skip key
22, and the five-page skip key 23 are arranged on the lower
side of the display panel 10 in the order of the two-page back
key 21, the one-page skip key 22, and the five-page skip key
23 from the left.

[0022] The two-page back key 21 is a key for moving the
page currently displayed backward by two pages. The one-
page skip key 22 is a key for moving a page currently dis-
played forward by one page. The five-page skip key 23 is a
key for moving the currently displayed page forward by five
pages.

[0023] The power switch 70 is provided on the upper left
side of the display panel 10. Sliding the power switch 70 starts
to supply power to the display device 100.

[0024] AsshowninFIG.1,aslot 80 is provided on the right
side of the upper side surface of the frame 5. The slot 80 is a
slot for receiving a memory card 60 that stores a text data 61.
The text data 61 is an electronic filing document containing
data on the page basis.

[0025] Next, the internal configuration of the display
device 100 will be described with reference to a block dia-
gram. FIG. 2 is a block diagram of the display device 100. As
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shown in FIG. 2, the display device 100 includes the display
panel 10, adisplay controller 15, akey operation unit 20, akey
interface 25, a CPU 30,a ROM 40, a RAM 50, and a memory
card interface 65. The CPU 30 and the display controller 15
serve as a controller for the display device 100. Here, the
two-page back key 21, the one-page skip key 22, and the
five-page skip key 23 are collectively referred to as the key
operation unit 20.

[0026] The ROM 40 stores a program 41 described later
and is connected to the CPU 30. The RAM 50 includes a
display page number storage area 51 for storing display page
numbers described later, and is connected to the CPU 30. The
memory card interface 65 is an interface for reading the text
data 61 from the memory card 60 which has been inserted in
the slot 80. The memory card interface 65 is connected to the
CPU 30. The memory card 60 stores only one file of text data
61.

[0027] The key interface 25 is an interface for transmitting
signals from the key operation unit 20 to the CPU 30. The key
interface 25 is connected to the CPU 30.

[0028] The display controller 15 is connected to the CPU
30 to control the display panel 10 according to the instructions
from the CPU 30.

[0029] Next, the operation of the display device 100 will be
described. FIG. 3 is a flowchart illustrating the process per-
formed by the CPU 30 based on the program 41 stored in the
ROM 40. Hereinafter, the operation of the display device 100
is described with reference to FIG. 3.

[0030] Supplying power to the display device 100 by oper-
ating the power switch 70 automatically starts the process. On
the other hand, when the power switch 70 is slid to the other
side, the display device 100 is turned off. Consequently, the
power supply to the CPU 30 is ceased, terminating the process
described later.

[0031] As the power is turned on, the CPU 30 starts pro-
cessing and sets “1” as a variable I (S101). Here, the variable
T indicates the page number of the electronic filing document
displayed on the display panel 100. The value of the variable
is stored in the display page number storage area 51 of the
RAM 50.

[0032] Next, a determination is made as to whether or not
the memory card 60 is inserted in the slot 80 (S102). If the
memory card 60 is not inserted in the slot 80 (S102: NO), the
process returns to S102 and waits until the memory card 60 is
inserted.

[0033] If the memory card 60 is inserted in the slot 80
(S102: YES), the page I of the text data 61 stored in the
memory card 60 is displayed on the display panel 10 (S103).
Immediately after inserting the memory card 60 into the slot
80, the first page of data piece is displayed, since “1” is set as
the variable I in S101.

[0034] Next, a judgment is made as to whether or not an
input has been entered from the key operation unit 20 (S104).
If no input has been entered from the key operation unit 20
(S104: NO), the process waits until an input is entered from
the key operation unit 20.

[0035] When the input has been entered from the key opera-
tion unit 20 (S104: YES), a determination is made as to
whether or not the input comes from the two-page back key 21
(S105).

[0036] Ifthe inputis from the two-page back key 21 (S105:
YES), the value obtained by subtracting two from the present
value of the variable I is set as the variable 1 (S106).
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[0037] Next, a determination is made as to whether or not
the variable I is smaller than “1” (S107). If the variable I is
smaller than “1” (S107: YES), the value “1” is set as the
variable I (S108). This is because the text data 61 has no page
to be displayed before the first page. After that, the process
returns to S102. If the memory card 60 is still inserted in the
slot (S102: YES), the first page of the text data 61 is displayed
in S103.

[0038] Ifthe variable I is not smaller than “1” (S107: NO),
the process returns to S102. If the memory card 60 is still in
the slot (S102: YES), the page displayed is switched to the
page located two-page behind.

[0039] If the two-page back key 21 is judged not to have
been pressed in the key operation unit 20 in S105 (S105. NO),
whether or not the one-page skip key 22 has been pressed in
the key operation unit 20 is subsequently determined (S109).
[0040] If the input from the key operation unit 20 comes
from the one-page skip key 22 (S109: YES), the value added
one to the present value of the variable I is set as the variable
1 (S110). Next, whether or not the value of the variable I is
larger than the total page number of the text data 61 (the last
page number) is determined (S112).

[0041] If the value of the variable I is larger than the total
page number of the text data 61 (S112: YES), the total page
number of the text data 61 is set as the variable I (S113). This
is because the text data 61 has no page to be displayed after the
last page. After that, the process returns to S102. If the
memory card 60 is still in the slot (S102: YES), the last page
of the text data 61 is displayed in S103.

[0042] If the value of the variable I is not larger than the
total page number of the text data 61 in S112 (S112: NO), the
displayed page switches to the page located one-page ahead
in S103.

[0043] Alternatively, if the input from the key operation
unit 20 does not come from the one-page skip key 22 in S109
(109: NO), the value added five to the present value of the
variable I is set as the variable I (S311). This is because NO in
S109 means the input from the key operation unit 20 comes
from the five-page skip key 23.

[0044] After that, the process moves on to S112. Likewise
as described above, if the value of the variable I is larger than
the total page number of the text data 61 (S112: YES), the last
page of the text data 61 is displayed in S103. If the value of the
variable I is not larger than the total page number of the text
data 61 (S112: NO), the displayed page switches to the page
located five-page ahead in S103.

[0045] Theprocess returns to S101if NOin S102 so that the
first page is to be displayed in cases that the memory card 60
is removed halfway or another memory card 60 is inserted.

[0046] FIG. 4is shows operations of the display device 100
so that a user finds the intended page in the text data 61. Here,
suppose that the N-th page of the text data 61 is being dis-
played on the display device 100. The number “N” may be
arbitrary.

[0047] FIG. 4(a) shows an operation in which an intended
page is located N+5 pages ahead of the present page. FIG.
4(b) shows an operation in which an intended page is located
N+4 pages ahead of the present page. FIG. 4(c) shows an
operation in which an intended page is located N+3 pages
ahead of the present page. FIG. 4(d) shows an operation in
which an intended page is located N+2 pages ahead of the
present page. FIG. 4(e) shows an operation in which an
intended page is located N+1 pages ahead of the present page.
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[0048] If the intended page is located N+5 pages ahead,
depressing the five-page skip key 23 once enables the user to
find the intended page.

[0049] If the intended page is located N+4 pages ahead,
depressing the five-page skip key 23 once leads the user to the
N+5-th page. When the user recognizes the intended page is
located slightly behind the N+5-th page, the user then
depresses the two-page back key 21 once to open the N+3-th
page. Now that the use realizes the intended page is located
slightly ahead of the N+3-th page, the user depresses the
one-page skip key 22 once to find the intended page.

[0050] Ifthe intended page is located N+3 pages ahead, the
user depresses the five-page skip key 23 once to open the
N+5-th page. Since the intended page is behind the N+5-th
page, the user depresses the two-page back key 21 once time
to reach the intended page.

[0051] Ifthe intended page is located N+2 pages ahead, the
user depresses the five-page skip key 23 once to open the
N+5-th page. Since the intended page is behind the N+5-th
page, the user depresses the two-page back key 21 once to
reach the N+3-th page. Since the intended page is behind the
N+3-th page, the user depresses the two-page back key 21
once again to reach the N+1-th page. Since the intended page
is ahead of the N+1-th page, the user depresses the one-page
skip key 22 once to reach the N+2-th page.

[0052] Ifthe intended page is located N+1 pages ahead, the
user depresses the five-page skip key 23 once to open the
N+5-th page. Since the intended page is behind the N+5-th
page, the user depresses the two-page back key 21 once to
reach the N+3-th page. Since the intended page is behind the
N+3-th page, the user depresses the two-page back key 21
once more to reach the intended page.

[0053] The display device 100, which thus includes the
two-page back key 21, the one-page skip key 22, and the
five-page skip key 23, allows a user to turn pages as the user
actually reads a paper book.

[0054] Next, as a comparative example, a display device
which includes a five-page skip key, a five-page back key, a
one-page skip key and a one-page back key will be described.
In the display device, a user performs the following opera-
tions to reach the intended page. FI1G. 5 shows the operations
in this example.

[0055] FIG. 5(a) shows an operation in which an intended
page is located N+5 pages ahead of the present page. FIG.
5(b) shows an operation in which an intended page is located
N+4 pages ahead of the present page. FIG. 5(c) shows an
operation in which an intended page is located N+3 pages
ahead of the present page. FIG. 5(d) shows an operation in
which an intended page is located N+2 pages ahead of the
present page. FIG. 5(e) shows an operation in which an
intended page is located N+1 pages ahead of the present page.
[0056] If the intended page is located N+5 pages ahead,
depressing the five-page skip key once enables the user to find
the intended page.

[0057] If the intended page is located N+4 pages ahead,
depressing the five-page skip key 23 once leads the user to the
N+5-th page. When the user recognizes the intended page is
located slightly behind the N+5-th page, the user then
depresses the one-page back key 21 once to find the intended
page.

[0058] Ifthe intended page is located N+3 pages ahead, the
user depresses the five-page skip key 23 once to open the
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N+5-th page. Since the intended page is behind the N+5-th
page, the user depresses the one-page back key 21 twice to
reach the intended page.

[0059] Ifthe intended page is located N+2 pages ahead, the
user depresses the five-page skip key 23 once to open the
N+5-th page. Since the intended page is behind the N+5 page,
the user depresses the one-page back key three times to reach
the intended page.

[0060] Ifthe intended page is located N+1 pages ahead, the
user depresses the five-page skip key 23 once to open the
N+5-th page. Since the intended page is behind the N+5-th
page, the user depresses the one-page back key four times to
reach the intended page.

[0061] As described above, the display device, which
includes the five-page skip key, the five-page back key, the
one-page skip key, and the one-page back key, does not allows
a user to turn pages as the user actually reads a paper book.
[0062] Inthe embodiment, the display device 100 includes
the two-page back key 21, the one-page skip key 22, and the
five-page skip key 23. However, instead of these keys, a
three-page back key for moving the displayed page backward
by three pages, a one-page skip key for moving the displayed
page forward by one page, and a six-page skip key for moving
the displayed page forward by six pages may be provided.
[0063] If there are provided an n-page skip key (n is an
arbitrary integer equal to or larger than 3), a one-page skip
key, and an (n/2)-page back key (if “n” is an even number) or
an {(n-1)/2}-page back key (if “n” is an odd number), the
combination of these three keys provides the easiest way for
auser to find an intended page, since the user can depress the
keys for the least number of times on average to reach the
intended page.

[0064] Although the present invention has been described
with respect to a specific embodiment, it will be apparent by
one skilled in the art that a variety of changes and modifica-
tions may be made without departing from the scope of the
invention. For example, the display device 100 may include at
least two page skip keys (for a descriptive purpose, to be
referred to as a first page skip key and a second page skip key)
and at least one page back key (to be called a first page back
key for the same reason). Each of the page skip keys enables
a page displayed on the display panel 10 to move forward by
a first preset number of pages in case of depressing the first
page skip key, and by a second preset number of pages in case
of depressing the second page skip key, respectively. The first
page back key enables the page displayed on the display panel
10 to move backward by a third preset number of pages when
depressed. In this case, the first preset number of pages is
different from the second preset number of pages. Further, the
first preset number of pages is equal to or larger than the third
preset number of pages, while the second preset number of
pages is equal to or smaller than the third preset number of
pages. The display device described as above allows a user to
move a displayed page as the user actually reads a paper book.

What is claimed is:

1. A display device comprising:

a display panel;

an n-page forwarder that moves a page displayed on the
display panel forward by n pages, n being an integer
equal to or larger than 3;

a one-page forwarder that moves a page displayed on the
display panel forward by one page; and
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a page backwarder that moves a page displayed on the
display panel backward by (n/2) pages if n is an even
number and by {(n-1)/2} pages if n is an odd number.

2. The display device according to claim 1, wherein the
display panel comprises an electrophoretic display medium,
the electrophoretic display medium having first and second
substrates disposed in opposition to each other and a disper-
sion medium with dispersed charged particles interposed
therebetween.

3. The display device according to claim 1, further com-
prising:

a memory having a display page number storage area for

storing a display page number; and

a controller that is connected to the memory and controls
the display panel,

wherein each of the n-page forwarder, the onepage for-
warder, and the page backwarder is enabled when oper-
ated by a user, the n-page forwarder producing an output
instructing the page displayed on the display panel to
move forward by n pages when the n-page forwarder is
enabled, the one-page forwarder instructing the page
displayed on the display panel to move forward by one
page when the one-page forwarder is enabled, and the
page backwarder instructing the page displayed on the
display panel to move backward by (n/2) pages ifn is an
even number and by {(n-1)/2} pages if n is an odd
number when the page backwarder is enabled, and
wherein the controller controls the display panel to dis-
play a target page based on the page number stored in the
memory and the outputs from the n-page forwarder, the
one-page forwarder, and the page backwarder.

4. A display device comprising:

a display panel;

at least two page forwarders including a first page for-
warder and a second page forwarder, the first page for-
warder causing a page displayed on the display panel to
move forward by a first preset number of pages, the
second page forwarder causing a page displayed on the
display panel to move forward by a second preset num-
ber of pages, the first preset number of pages being
different from the second preset number of pages; and

at least one page backwarder including a first page back-
warder that causes a page displayed on the display panel
to move backward by a third preset number of pages,

wherein the first preset number of pages is equal to or larger
than the third preset number of pages, and the second
preset number of pages is equal to or smaller than the
third preset number of pages.

5. The display device according to claim 4, wherein the
third preset number of pages is equal to or smaller than a half
of a sum of the first preset number of pages and the second
preset number of pages.

6. The display device according to claim 5, wherein the first
preset number of pages is n, n being an integer equal to or
larger than 3, the second preset number of pages is one, and
the third preset number of pages is (n/2) if n is an even number
and {(n-1)/2} if n is an odd number.

7. The display device according to claim 4, wherein a
number of the page backwarders is smaller than a number of
the page forwarders.

8. The display device according to claim 7, wherein the
number of the page forwarders is two, and the number of the
page backwarders is one.
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9. A recording medium storing a display program readable
by a computer of a display device capable of displaying data
and switching a displayed page to another on a page basis, the
display program comprising:

instructing an n-page forwarder to move a page displayed

on a display panel forward by n pages (n is an integer
equal to or larger than 3), when enabled by a user’s
operation;

instructing a one-page forwarder to move a page displayed

on the display panel forward by one page when enabled
by the user’s operation; and

instructing a page backwarder to move a page displayed on

the display panel backward either by (n/2) pages if n is
an even number, or by {(n-1)/2} pages if n is an odd
number, when enabled by the user’s operation.

10. A recording medium storing a display program read-
able by a computer of a display device capable of displaying
data and switching a displayed page to another on a page
basis, a display program comprising:

instructing at least two page forwarders, including a first

page forwarder and a second page forwarder, to move a
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page displayed on a display panel forward by a preset
number of pages when enabled by a user’s operation, the
first page forwarder causing a page displayed on the
display panel to move forward by a first preset number of
pages, the second page forwarder causing a page dis-
played on the display panel to move forward by a second
preset number of pages, the first preset number of pages
being different from the second preset number of pages;
and

instructing at least one page backwarder, including a first
page backwarder, to move a page displayed on the dis-
play panel backward by a preset number of pages when
enabled by the user’s operation, the first page back-
warder causing a page displayed on the display panel to
move backward by a third preset number of pages,

wherein the first preset number of pages is equal to or larger
than the third preset number of pages, and the second
preset number of pages is equal to or smaller than the
third preset number of pages.
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