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DESCRIPTION
DISPLAY APPARATUS AND DISPLAY SYSTEM

TECHNICAL FIELD

The present invention relates to a display apparatus
having portability and a display system, and, more
particularly to a display apparatus and a display system

applicable to electronic paper and the like.

BACKGROUND ART

A liquid crystal display that can generaily rewrite
displayed contents freguently is used for a display unit
provided in personal computers (PCs) and personal digital
assiétants (PDAsS) . Because a cergain size and weight are
allowed for a personal computer, a radio function and a
displayed content-changing function, and a large-capacity
battery can be installed therein. Accordingly, a liquid
crystal or an organic electroluminescence (EL) type that
requires power for maintaining displayed contents can be
used for the display unit, and the displayed contents can
be changed naturally.

In recent years, to protect confidential contents
displayed on a screen of a personal computer or the like,
as a display apparatus used in the personal computer or a
PDA, there has been known a type of a display apparatus
that includes electronic paper which maintains displayed
contents even if power supply from an external device is
suspended, a display controller that controls display on
the electronic paper, and a power-off detection circuit
that detects suspension of power supply from the external
device, -where, when the power—-off detection circuit detects

suspension of power supply from the external device, the
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display controller deletes the displayed content on the
electronic paper or deletes it after a certain period of
time (see, for example, Japanese Patent Application Laid-
Open No. 2004-69965).

Recently, there is a necessity of taking
countermeasures against a problem that confidential
information within a company leaks out via paper medium or
the like. Explained below is an example in which a paper
pamphlet is used as an information medium and there is a
concern of information leakage, while there is a problem in
portability because a display apparatus such as a notebook
personal computer is used as the information ﬁedium.

In an in—company’éxclusive exhibition of a laboratory,
for example, there are many pleces of information that are
supposed to be read only in the labOLatory, such as the
1ist of the exhibition, the contents thereof, and
exhibiting positions. These pieces of information are
essential items for effective viewing and are distributed
to visitors as paper pamphlets at the time of reception in
most cases. However, the contents on the paper pamphlets
are a trade secret, and taking out of the information to
outside of the laboratory should to be prohibited.
Therefore, a manager of the exhibition asks the visitors to
cooperate in returning the paper pampﬁlets at the end of
their viewing or when they go out of the laboratory.

However, in a cafeteria or the like in the laboratory

at a lunch time, it can be difficult to offer food to all

visitors due to restriction of the capacity in the place,

and some visitors will go out for lunch to a restaurant or
the like outside the laboratory. Further, if use of a |
mobile phone is prohibited in the laboratory, some visitors
may go outside the laboratory for having communications to

people in other places.
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Tt is also bothersome to collect paper pamphlets and
to redistribute them every time the visitors temporarily go
outside the laboratoryl Therefore, thorough collection of
the paper pamphlets is difficult. Further, it takes a
certain amount of cost for arranging manpower at an
entrance for thorough collection of the paper pamphlets.
When a notebook personal computer is used instead of paper
pamphlets, the displayed contents of the notebook personal
computer can be controlled by radio at the time of going
out of the laboratory. However, the visitors cannot move
around while watching the screen of the notebook personal
computer all the time. Therefore, information leakage
cannot be prevented with paper pamphlets or notebook
personal computers. .; |

Therefore, small and light efectronic paper has been
attracting attention as the means for preventing
information leakage. A large-scale circuit for rewriting a
display unit frequently and quickly and a large-capacity
battery required for display for a long time cannot be
installed on the electronic paper, for which the same
portability as the paper is required.

As a type of conventional electronic paper,
electrophoretic electronic paper having a memory function
in its display unit is also known (see, for example,
Japanese Patent Application Laid-Open No. 2003-107532) .
The electronic paper disclosed in Japanese Patent
Application Laid-Open No. 2003-107532 does not require any
power for maintaining displayed contents. Therefore, a
battery is not required for the display, and there is no
problem in using for a long time. As the configuration of
the conventional electronic paper shown in Fig. 24, it
includes an electrophoretic display unit 91, a driving

circuit 92 for driving the display unit 91, a data
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interface (I/F) 93 that receives information from a
recorder 7 such as a personal computer, and a data
controller 94 that transmits the received information to
the driving circuit 92 and controls the operation of the
driving circuit.

When these units are connected to the recorder 7,
power is supplied from the recorder 7 (thick line) to
operate respective electric circuits. However, because
power is only required at the time of rewriting the
displayed content, the electric circuits do not operate in
a state of being cut off from the recorder 7, and
information is displayed by the memory function of the
display unit 91. 7

‘However, in the conventional%technique described in
Japanese Patent Application Laid—apen No. 2003-107532, when
the electronic paper is used in an in-company exclusive
exhibition of a laboratory or the like, because the
electronic paper has the same portability as paper, there
is a problem that the electronic paper is taken out with
the confidential information being displayed thereon.

The present invention has been achieved to solve the
above problems, and it is an object of the present
invention to provide a display unit and a display system
that can conceal the displayed information in a specific

area, while ensuring its portability and rewritability.

DISCLOSURE OF INVENTION

A display apparatus according to one aspect of the
present invention includes a display unit configured to
display information without a power supply; an area
identifying unit configured to determine whether the
display apparatus is inside a permission area where a read

of the information displayed on the display unit is
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permitted; and a data controller configured to delete the
information displayed on the display unit or to display
other information on the display unit, when the area
identifying unit determines that the display apparatus has
moved from inside the permission area to outside the
permission area.

A display system according to another aspect of the
present invention includes a display apparatus including a
display unit configured to maintain a display of
information without a power supply, an area identifying
unit configured to determine whether the display apparatus
is inside a permission area where a read of the information
displayed on the displdy unit is permitted, and a data
controller configured to delete the display of the
information on the display unit o£ display other
information on the display unit, when the area identifying
unit determines that the display apparatus moves from
inside the permission area to outside the permission area;
and a station configured to transmit a permission area
information signal indicating information of an permission
area. The displéy apparatus receives the permission area
information signal transmitted from the station, and
determines whether the display apparatus is inside the
permission area or outside the permission area, based on
the received permission area information signal.

A display method according to still another aspect of
the present invention includes displaying including a
display unit displaying information without a power supply;
determining whether a display apparatus is inside a
permission area where a read of the information displayed
on the display unit is permitted; and controlling including

a data controller deleting the information displayed on the

display unit or to display other information on the display
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unit, when it is determined that the display apparatus has
moved from inside the permission area to outside the

permission area.

BRIEF DESCRIPTION OF DRAWINGS

Figs. 1A and 1B are schematic diagrams of an
appearance of electronic paper according to a first
embodiment of the present invention;

Fig. 2 is an example of a microcapsule-electrophoretic
display unit;

Fig. 3 is an example of a twist-ball display unit;

Fig. 4 is a schematic diagram for explaiﬁing a system
using the electronic paper according to the first
embodiment; =

Fig. 5 is a block diagram ofvthe electronic paper
according to the first embodiment;

Figs. 6A, 6B, and 6C are schematic diagrams for
explaining a configuration of information transmitted from
a recorder;

Fig. 7 is a block diagram of an area identifying unit
according to the first embodiment;

Fig. 8 is a block diagram of a data controller
according to the first embodiment;

~ Fig. 9 is a flowchart of an operation for rewriting
displayed information when the electronic paper is
connected to the recorder;

Fig. 10 is a flowchart of an operation when the
electronic paper according to the first embodiment is
shifted to outside of a read-permitted area (permission
area) ;

Fig. 11 is a schematic diagram for explaining a system
using electronic paper according to a second embodiment of -

the present invention;
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Fig. 12 is a block diagram of the electronic paper
according to the second embodiment;

Fig. 13 is a block diagram of the area identifying
unit according to the second embodiment;

Fig. 14 is a block diagram of the data controller
according to the second embodiment;

Fig. 15 is a flowchart of an operation when the
electronic paper according to the second embodiment is
shifted to outside of the permission area;

Fig. 16 is a schematic diagram for explaining an
example in which a display layer 1is covered with a
superposed.display layer; | |

Fig. 17 is a schethatic diagram for explaining a
generally used twisted nematic (TN) type liquid crystal;

'.Fig. 18 is a schematic diagrgm for explaining a
vertical alignment (VA) type liquid crystal applied to a
second display layer;

Fig. 19 is a block diagram of electronic paper
according to a third embodiment of the present invention;
Fig. 20 is a flowchart of an operation when the
electronic paper according to the third embodiment is

shifted to outside of the permission area;

Fig. 21 is a schematic diagram for explaining a system
using a signal indicating an individual RFID;

Fig. 22 is a block diagram of a station;

Fig. 23 is a table of information of areas and
stations; and

Fig. 24 is a block diagram of conventional electronic

paper.

BEST MODE(S) FOR CARRYING OUT THE INVENTION
Exemplary embodiments of the present invention are

explained in detail below with reference to the
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accompanying drawings.

Figs. 1A and 1B are schematic diagrams of an
appearance of electronic paper according to a first
embodiment of the present invention. The electronic paper
is formed of a plate type having a moderate thickness such
as a notebook as shown in Fig. 1A, or a paper type such as
féldable thin paper as shown in Fig. 1B.

The plate type electronic paper shown in Fig. 1A
includes, for example, a ligquid crystal electronic paper
and an organic EL electronic paper. For the papér type
electronic paper shown in Fig. 1B, a thin and foldable
electric circuit board is used, and a small-capacity
battery is mounted thétreon, because minimum power required
for changing the displayed conteng needs to be held. The
display principle can be largely aivided into two, that is,
a type requiring power for maintaining the displayed
content, and a type in which the display unit itself has a
memory function and does not require power. The paper type
electronic paper shown in Fig. 1B includes a microcapsule
electrophoretic type and a twist ball type. |

Fig. 2 1s an example of a microcapsule-electrophoretic
display unit, which does not require power for maintaining
the displayed content. Black and blue particles charged to
negative polarity and white particles charged to positive
polarity are contained in transparent microcapsules, and
the microcapsules are put between films having a
transparent electrode such as indium tin oxide (ITO). When
a voltage‘is applied to apply negative electric charge to a
specific part of a lower face, the white particles move to
a lower part of the microcapsule and the black and blue
particles electrophoretically migrate toward an upper face.
Therefore, a white and black (blue) image is displayed on

the electronic paper. When positive electric charge is
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applied to the whole face, the white particles move to an
upper part of the microcapsule. Therefore, the surface
becomes white, and this is the same reaction as deleting
the image.

The microcapsule-electrophoretic electronic paper
requires electric power to move the white and black
particles at the time of rewrite. However, because the
white and black particles normally stay on the electrode
due to electrostatic adsorption or intermolecular force,
the power is not reguired to maintain the displayed content,
which means that the dlsplay unit itself has a function for
storing the displayed content, that is, a memory function.

An example of the‘twist-ball (or Gyricon bead) display
unit 1s shown in Fig. 3. Balls having a spherical diameter
of lO micrometers to 100 mlcrometers, which are painted,
respectively, in two colors (for example, white and black)
for each hemisphere, have charged states (plus and minus)

corresponding to the respective colors, and are buried in a

transparent insulating sheet put between a pair of

electrodes.

The ball painted in two colors is supported in an
insulating liquid such as silicon 0il in a cavity slightly .
larger than the ball diameter, and when the voltage is
applied, the charged pall rotates, and either one color of
the colors painted for each hemisphere appears. Because
the rotated ball is fixed on the wall of the cavity by

electrostatic adsorption even if the voltage is released,

" to maintain a constant state, the displayed content is

maintained without power. That is, the state at the time
of rotating the balls painted in two colors is displayed as -
an image, by changing the polarity of the applied voltage.

Fig. 4 is a schematic diagram for explaining a system

using the electronic paper according to the first
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embodiment. It is assumed that an electronic paper 10 is
in a read-permitted area (permission area) 9 and is
displaying confidential information such as a trade secret.
The permission area 9 is a range in which the confidential
information can be read, when the displayed content is the

confidential information. The electronic paper 10 displays

"information in a power saving mode when the electronic

paper 10 is in the permission area 9.

The electronic paper 10 monitors a radio signal from a
station 8 placed in a specific place such as a center of
the permission area 9 all the time, and analyzes strength
of monitored signal, frequency of the monitoréd signal, and
modulation informatiorn?to determine whether the electronic
paper 10 is inside the perm1551on area 9.

The station 8 can share the 1nstallatlon place with
common-use office equipment such as a copying machine, or
can be installed in the common-use office equipment. When
an entire building is to be designated as the permission
area 9, the entire building can be designated as the
permission area 9 by installing the station 8, respectively,
in each room in the building. Faint radio or specific
small power radio can be used as the radio to be used by
the station 8. A modulation signal by illumination light
such as LED can be used as a communication means with the
station 8.

As shown in Fig. 4, when it is assumed that a user
takes out the electronic paper 10 from the permission area
9, the electronic paper 10 determines that it is outside of
the permission area 9, cancels the power saving mode, and
replaces the confidential information being displayed by
pre-stored information on the display, or deletes the
confidential information being displayed. |

Fig. 22 is a configuration example of the station 8.
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The station 8 in Fig. 22 transmits an area information
signal (permission area signal) by radio wave. The station
8 includes a carrier generating unit 81, a modulating unit
82, an amplifier 83, a transmitting unit 84, and a control
unit 85.

The carrier generating unit 81 determines a frequency
of the signal (area information signal) to be transmitted
(emitted) from the station. The frequéncy is selected from
a fregquency range in which a receiver in the electronic
paper can receive the signal. It is desired that a
plurality of frequencies can be selected.

The modulating unit 82 performs amplltude modulation
or phase modulation £+ superimposing a station ID relative
to the sigﬁél of a constant frequency determined by the
carrier generating unit 8l. At tﬁis time, synchronization
information and the like can be superimposed on the signal
so that ID information indicating the station ID can be
easily discriminated.

The amplifier 83 amplifies the signal on which the ID
information and the synchronization information are
superimposed by the modulating unit 82 with a predetermined
gain.

The transmitting unit 84 transmits (emits) a radio
wave signal (area information signal) according to the
signal amplified by the amplifier 83.

The control unit 85 gives an instruction, respectively,
to the carrier generating unit 81, the modulating unit 82,
the amplifier 83, the transmitting unit 84, and the control
unit 85 to control the operation of the station.. The
information to be superimposed in the modulating unit on
the signal of the constant frequency'determined by the
carrier generating unit can include output strength of the

station as additional information added to the above
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example. For example, when the output strength is added as
the additional information, the electronic paper 10 can
correspond to a case such that the output strength has to
be changed to a value different from the output strength
used in an original station, when the original station has
a failure and is replaced by another station. Further, if
permitted strength and output strength are set (included)
in read permission information prestored in the electronic

paper, the difference between the output strength included

in the read permission information and the output strength

of the area information signal can be detected, thereby
correcting the permitted strength to achieve én original
purpose of restricting’ the distance from the station
reliably. )

A relationship between the pgrmission\area and area
recognition information is explained with reference to Fig.
23. |

Fig. 23 is a table in which the station and the
permission area are associated with each other. 1In the
table shown in Fig. 23, five stations (stations 1 to 5) are
installed, and four areas (A to D) are set. The station ID,
which is information identifying the station is added to
cach station. At least one station is associated with each
area. The receiver in the electronic baper can be
simplified if the frequency of the area information signal
is fixed to a predetermined value. However, it is
desirable that a plurality of stations can be selected,
because an interference with other equipment can be
considered. It is desired that not only the frequency but
also the output strength can be changed, to secure a
desired area corresponding to éurroundings such as a width
of a room or an obstacle. It is also desired to control

the lowest field strength indicating a boundary of the area.
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With reference to Fig. 23, in a station A, output with
a frequency of 315 megahertz or 426 megahertz is possible.
However, 315 megahertz is set as the frequency of the area
information signal. The output strength is set so that the
field strength at a place away by 3 meters has an output
strength of 500 uv/m corresponding to a specific maximum
value of faint radio. The station ID is superimposed on
the area information signal by amplitude modulation or
phase modulation and is output to discriminate the station
A from other stations. The station ID (station) is
discriminated by demodulating the information by the
electronic paper. Because the field strength is inversely
proportional to the dfétance, when an area up to a place
away by 15 meters is designated a§ an area A, the area A is
set as a range capable of receivigg the field strength
equal to or higher than 500 (W/m)x3 (m)+15 (m)=100 (LWv/m) .
The electronic paper receives the area information signal
output from the station, obtains the frequency, the station
ID, and a reception strength to compare these with the
read-permitted information pre-stored in. the electronic
paper, and if determining that the electronic paper is
positioned in a permitted range, permits display on the
electronic paper. In this example, the field strength is
considered as an item. However, because an attenuation
factor of the electric field strength can be presumed from
calculation if the output strength of the station is fixed,
the distance from the station can be used as an item. For
example,'if the received strength is 250 uv/m, the distance
from the station 1 can be calcu}ated as about 6 meters.

Because the permitted range of an area B is limited
only to the vicinity of the station 2, the output strength

of the station (station 2) is set to 250 uv/m, which is
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weaker than that of the station (station 1) in the area A.
In this manner, by setting the permitted range by making
the output strength of the station variable, the reception
strength (permitted strength) of the electronic paper can
be uniformly set to 100 umv/m (see Fig. 23). Accordingly,
the configuration of the receiver can be simplified.
Needless to say, such a method can be used that the
receiver of the electronic paper has a configuration
capable of flexibly determining the strength, and setting
of the permitted strength is changed. 1In an area C, a
frequency of 426 megahertz is set, which is different from
that in the area A or B. Further, as in an area D, the
area can be set to inélude the stations 4 and 5. 1In other
words, the area and the station gged not always be in one-
to-one correspondence with each o%her, and a plurality of
stations can be associated with one area. Further,
stations arranged in one position can have the same setting
and the same ID.

Fig. 5 is a block diagram of the electronic paper
according to the first embodiment.

The electronic paper 10 includes a display unit 11
that displays information, a driving circuit 12 that drives
the display unit 11, a data I/F 13 that receives
information transmitted from the recorder 7, a data
controller 14 that transmits the received information to
the driving circuit 12 to control the operation of the
driving circuit 12, a power supply 15 having a charging
function, and an area identifying unit 16 that identifies
whether the electronic paper 10 is in the permission area.

The recorder 7 is formed of a personal computer or the
like to be connectable to the electronic paper 10 by a
universal serial bus (USB) or the like. The recorder 7

records the confidential information and the like to be
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displayed on the electronic paper 10, and transfers the
confidential information to the electronic paper 10 when
the recorder 7 is connected with the electronic paper 10.
The recorder 7 can record and manage the table set as shown
in Fig. 23, or can create or change the setting relating to
the stations managed in the table. The recorder 7 can
transfer information representing non-confidential’
displayed contents to the electronic paper 10, as required.

For example, the display unit 11 is formed of a

'display unit having a memory function such as the

microcapsule electrophoretic type or the twist ball type as
shown in Figs. 2 and 3. The driving circuit 12 can be a
circuit, for example, “fhich directly drives the electrode
in the display unit 11, and an acgive matrix type using TET
for each pixel can be used. )

The data I/F 13 can be connected to the recorder 7 so
that the information and the like displayed on the display
unit 11 can be rewritten. The connection of the data I/F
13 with the recorder 7 can be by a cable connector or can
be wireless.

A block diagram of the information transmitted from
the recorder 7 is shown in Fig. 6A. The information shown
in Fig. 6A includes a header indicating a head, information
to be displayed on the display unit li, a confidential flag
indicating whether the gontent‘of the displayed information
is confidential or non-confidential, read-permitted
information indicating the read permitted range when the
content is confidential, and a write signal indicating
whether the driving circuit 12 is to be operated. When the
confidential flag is 0 (non-confidential), the information
displayed on the display unit 11 is not changed, regardless
of whether the electronic paper 10 is inside or outside of

the permission area.
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As shown in Fig. 6B, in the read-permitted information,
area information indicating the permission area, which is
the station ID (or can be replaced by an illumination ID)
in a range where read of the information is permitted, an
ID such as RFID for specifying a mobile object such as a
person, and a list of signal frequency for superimposing
the area information are associated with each other. As
shown in Fig. 6C, the read-permitted information can be
managed in a table in which the station ID, the frequency
of the area information signal output from the station ID,
information relating to the permitted strength indicating
that the information can be read when the stréngth of the
radio wave received by?the receiver in the electronic paper
is equal to or higher than 100 uvém, and the output
strength or the area information ;ignal in the station are
associated with each other, instead of the table shown in
Fig. 6B. An amount of the read-permitted information is
desired to be variable corresponding to a size of the read
permitted range. The read-permitted information is created
from a table shown in Fig. 23 recorded in the recorder, by
extracting -only the information relating to necessary items
by the recorder. In the information transmitted from the
recorder 7, i1f the confidential flag indicates non-
confidential, the read-permitted information can be omitted.

The area identifying unit 16 determines whether the
electronic paper 10 is in the permission area, by receiving
the area information signal expressing area information
from the station 8. A block diagram of the area
identifying unit 16 is shown in Fig. 7.

As shown in Fig. 7, the area identifying unit 16
includes a receiver 16A, an amplifier 16B, a frequency
detecting unit 16C, a data detecting unit 16D, a strength

detecting unit 16E, an area recognizing unit 16F, a storage



10

15

20

25

30

WO 2007/111382 PCT/JP2007/057327
: 17

unit 16G formed of RAM and ROM, and a control unit 16H
formed of a CPU or the like.

The receiver 16A is formed of a radio antenna when a
carrier of the area information signal transmitted from the
station 8 or other stations is a radio signal, or a
photodetecting unit when the carrier of the area |
information signal is a flash signal. The amplifier 16B
amplifies the signal received by the area identifying unit
16.

When the frequency of the area information signal is
predetermined in correspondence to each statiqn ID, the
frequency detecting unit 16C detects the frequency of the
area information sign&l output from the amplifier 16B, and
the area recognizing unit 16F spegifies the station ID
(station) from the frequency deteéted by the frequency
detecting unit 16C.

| When the frequency of the area information signal is
predetermined, the data detecting unit 16D demodulates the
modulated (for example, phase modulated or amplitude
modulated) signal, and the area recognizing unit 16F
specifies the station ID obtained by modulating by the data
detecting unit 16D.

The strength detecting unit 16E detects the strength
of the area information signal for accurately specifying
the station ID to predict the distance from the station 8
(or illumination) based on the detected strength.

The area recognizing unit 16F generates area
recognition information indicating the area where the
electronic papér 10 is positioned, based on the distance
presumed by the strength detecting unit 16E or the
specified station ID, to output the area recognition
information to the control unit 16H. When there is a

plurality of the stations 8, the area where the nearest’
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station 8 is positioned is specified based on the received
field strength.

The control unit 16H compares the area indicated by
the area recognition information output by the area
recognizing unit 16F with the read-permitted information
stored in the storage unit 16G, to output a rewrite signal
set to High(l) to the data controller 14, when these pieces
of informafion agree with each other. If these pieces of
information do not agree with each other, the control unit
16H outputs the rewrite signal set to Low(0) to the data
controller{l4. When the data controller 14 ogtputs the
read-permitted information, the control unit 16H stores the
output read-permitted“information in the storage unit 16G.
When the receiver 16A cannot rece;ve the area information
signal, the control unit 16H outpats the rewrite signal set
to Low(0) to the data controller 14.

The area idenfifying'unit 16 can transmit information
relating to the ID allocated to each electronic paper 10 or
relating to the content to be displayed to the station 8.
In this case, a security policy, which is a condition
relating to use restriction of the electronic paper 10, is
preset in the station 8, and the station 8 determines
whether the information relating to the ID or the content
to be displayed conforms to the security policy. The
station 8 transmits the area information signal indicating
that the information conforms to the security policy to the
electronic paper 10. The security policy can be updated
corresponding to the operation status of the system.

Fig. 8 is a block diagram of the data controller
according to the first embodiment. The data controller 14
includes a memory 14A that stores information indicating a

non-confidential displayed content (hereinafter, non-

. confidential information), a header detection circuit 14B
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that detects a header of the information transmitted from
the recorder 7, a write-signal detection circuit 14C that
detects the write signal, a selector 14D that selects the
memory 14A or the header detection circuit 14B, logic
circuits 14FE and 14F, and a confidential-flag detection
circuit 14G that detects the confidential flag.

Information indicating a character such as "out of
area" is suitable for storage information in the memory 143,
and a user can rewrite the displayed content. A simple
serial data transmission circuit that outputs all 0 or all
1 instead of characters is desirable from a standpoint of
power consumption and circuit size. When all 0 or all 1 is
output, the displayed’éontent becomes all white or all
black (blue). '

The header detection circuit;14B detects a header of
the information transmitted from the recorder 7, and the
write-signal detection circuit 14C outputs 1 to the logic
circuit 14F when the write signal indicates that the
driving circuit 12 is to be operated, and outputs 0 to the
logic circuit 14F when the write signal indicates that the
driving circuit 12 is not to be operated.

The rewrite signal output from the area identifying
unit 16 is input to the selector 14D. The rewrite signal
becomes High when the electronic paper 10 is away from the
permission area, and becomes Low when rewrite of the
displayed information has finished. The selector 14D
selects the memory 14A when the rewrite signal is High, and
selects the header detection circuit 14B when the rewrite
signal is Low. When selecting the memory 14A, the selector
14D outputs the information in the memory 14A to the
driving circuit 12, and when selecting the header detection
circuit-14B, the selector 14D outputs the displayed

information of information shown in Fig. 6A to the driving
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circuit 12.

The logic circuit 14E designates a case that the
confidential flag indicates confidential as 1, and a case
that the confidential flag indicates non-confidential as 0O,
to calculate logical product (AND). The logic circuit 14F
outputs the calculation result of logical add (OR) as an
enable signal to the driving circuit 12, and when the
enable signal is 1, the driving circuit 12 operates.

In the configuration of the data controller 14, in a
case that the confidential flag when the electronic paper
10 receives the information from the recorder 7 is 0 (non-
confidential), the electronic paper 10 has been cut off
from the recorder 7, &nd therefore the electronic paper 10
does'not receive the write signal#and the displayed content
is not rewritten. To avoid a caSé such that the operation
becomes different according to whether the place at the
time of writing information by the recorder 7 is in the
permission area, when the electronic paper 10 is connected
with the recorder 7, the signal from the area identifying
unit 16 can be cut off.

In the example of the data controller 14 shown in Fig.
8, the data controller 14 has a block configuration mainly
formed of a logic circuit, however, the data controller 14
can be configured as a program executed by the CPU.

The power supply 15 can be formed of, for example, a
small and thin battery such as a film battery, and has a
capacitor, which is a charging function, charged when being
connected to the recorder 7. For example, when the
electronic paper 10 is connected to the recorder 7 in the
permission area, the power supply 15 supplies power to the
respective blocks in the electronic paper 10.

When the electronic paper 10 is cut off from the

recorder 7, the electronic paper 10 switches to the power
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saving mode, in which the electronic paper 10 is supplied
with only the necessity minimum power. At this time,
because the displayed content is maintained by the memory
function of the display unit 11, the power is not required
unless the displayed content is changed. Therefore, when
the electronic paper 10 is cut off from the recorder 7, the
power supply 15 does not supply the power to the data
controller 14, the driving circuit 12, the display unit 11,
the data I/F 13, because the power is not required.
However, if partial power to the area identifying uniﬁ 16
can be provided by the radio wave from the station 8 or
light from an LED illumination, power consumption can be
further reduced, which/is preferable. The power supplied
to the data I/F 13 can be either from a built-in power
supply in the data I/F 13 or dlrectly from the recorder 7.

When the electronic paper 10 is cut off from the
recorder 7, the power supply 15 can supply power so that
only the minimum function of the area identifying unit 16
can be operated. When the area identifying unit 16
determines that the electronic paper 10 has shifted to
outside of the permission area, the power supply 15 cancels
the power saving mode to supply power to the data
controller 14, the driving circuit 12, and the display unit
11. |

An example of the operation of the electronic paper
according to the first embodiment is explained with
reference to the drawings. Fig. 9 is a flowchart of an
operation for rewriting the displayed information when the
electronic paper is connected to the recorder.

The electronic paper 10 is first connected to the
recorder 7 (step S1). The recorder 7 supplies power to the
electronic paper 10 to charge the power supply 15 in the

electronic paper 10, if the power supply can be charged.
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The power is also supplied to the data controller 14.

The data controller 14 suspends a partial function of
the area identifying unit 16 in order not to output the
rewrite signal to the area identifying unit 16 (step S2Z).
Step S2 is executed for avoiding a case such that the
operation becomes different according to whether the
recorder 7 is inside or outside of the permission area.
The data controller 14 receives the information shown in
Fig. 6A from the recorder 7 (step S3).

The data controller 14 obtains the read-permitted
information from the received information to store the
read-permitted information in the area identifying unit 16
(step S4). The data dontroller 14 also obtains the
displayed information from the received information by
setting the rewrite signal to Loﬁi and rewrites the
displayed content of the display unit 11 by the obtained
displayed information when the write signal indicates to
operate the driving circuit 12 (step S5).

Upon disconnecting the electronic paper 10 from the
recorder 7 (step S6), charging of the power supply 15 is
suspended. The power supply 15 then supplies power to the
area identifying unit 16 and the like, the suspended
partial function of the area identifying unit 16 starts to
operate, and the area identifying unit 16 starts output of
the rewrite signal (step $7). Power supply of the data
controller 14 and the like is suspended.

Fig. 10 is a flowchart of an operation when the
electronic paper 10 is shifted to outside of the permission
area. The displayed information when the confidential flag
is High has been already displayed on the display unit 11.

The area identifying unit 16 determines whether the
area information signal has been received continuously, and

compares the received area information with the pre-stored
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read-permitted information (step S11), to determine whether
the electronic paper 10 is in an appropriate permission
area (step S12). The area identifying unit 16 can
determine whether the area information signal can be
received intermittently for every several seconds at step
S11.

The area identifying unit 16 executes step S11 if the
electronic paper 10 is in the permission area at step 8512
(step S13). When the electronic paper 10 moves from inside
to outside of the permission area and the rewrite signal is
changed frqm Low té High, the power supply 15 starts to
supply power to the data conﬁroller 14 and thé like (step
S14). !

After power is supplied, the ,data controller 14
rewrites the displayed content being displayed on the
display unit 11 by characters of "out of area" or by non-
confidential information in which all face is turned to
white, and the rewrite signal changes from High to Low
Kstep $15) . Subsequently, power éupply to the data
controller 14 and the like is suspended (step S16).

The electronic paper according to the first embodiment
deletes the display or displays the non-confidential
information when it is determined that the electronic paper
has moved from inside to outside of the permission area.
Accordingly, the confidential information can be concealed
in the permission area, while maintaining the portability.
(Second Embodiment of the Present Invention)

Fig. 11 is a schematic diagram for explaining a
display system using electronic paper according to a second
embodiment of the present invention. According to the
second embodiment, like reference numerals refer to like

parts according to the first embodiment, and redundant

‘explanations thereof will be omitted.



10

15

20

25

30

WO 2007/111382 PCT/JP2007/057327
24

Similar to the electronic paper 10, an electronic
paper 20 monitors the radio signal from the station 8 all
the time, and analyzes the strength, frequency, and
modulation information of the monitored signal to determine
whether the electronic paper 20 is in the permission area 9.

As shown in Fig. 11, when it is assumed that a user
takes out the electronic paper 20 from the permission area
9, the electronic paper 20 determines that it is outside of
the permission area 9, cancels the power saving mode, and
replaces the confidential information on the display by
non-confidential information, as explained according to the
first embodiment. Alternati&ely, the electroﬁic paper 20
deletes the confident¥al information. Thereafter, the
electronic paper 20 turns into the power saving mode.

‘When the user shifts the eleétronic paper 20 from
outside to inside of the permission area 9, the electronic
paper 20 determines that it is in the permission area 9,
and cancels the power saving mode to redisplay the
confidential information. Thereafter, the electronic paper
20 turns into the power saving mode.

Fig. 12 is a block diagram of the electronic paper
according to the second embodiment. The electronic paper
20 includes the display unit 11 that displays information,
the driving circuit 12 that drives the display unit 11, the
data I/F 13 that receives the information transmitted from
the recorder 7 such as a personal computer, a data
controller 24 that transmits the received information to
the driving circuit 12 to control the operation of the
driving circuit 12, the power supply 15 having a charging
function, and an area identifying unit 26 that identifies
whether the electronic paper is in the permission area.

Fig. 13 is a block diagram of the area identifying

unit according to the second embodiment. In the area
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identifying unit 26, the difference from the area
identifying unit 16 explained according to the first
embodiment is that the control unit 16H is changed to a
control unit 26H.

The control unit 26H compares the area indicated by
the area recognition information output by the area
recognizing unit 16F with the read-permitted information
stored in the storage unit 16G. As a result of comparison,
when the read-permitted information is changed from an
agreement state to a non-agreement state, or when the read-
permitted information is changed from the nonfagreement
state to the agreement state, the control unit 26H outputs
a rewrite signal set ¥o High to the data controller 24, and
when there is no change in the state, outputs a rewrite
signal set to Low to the data con%roller 24.

When the read-permitted information is changed from
the agreement state to the non-agreement state, the control
unit 26H outputs a rewrite signal set to Low to the data
controller 24, and when the read-permitted information is
changed from the non-agreement state to the agreement state,
the control unit 26H outputs a rewrite signal set to High
to the data controller 24. That is, when the electronic
paper 20 is shifted from inside to outside of the
permission area, the rewrite signal is set to High.

Fig. 14 is a block diagram of the data controller 24
according to the second embodiment. The data controller 24
is formed of the memory 14A that stores the non-
confidential information, a memory 24A that stores the
confidential information, the header detection circuit 14B
that detects the header of the information transmitted from
the recorder 7, a write-signal detection circuit 24C that
detects a write signal, a selector 24D that selects the

memory 14A or the memory 24A, the logic circuits 14E and



10

15

20

25

30

WO 2007/111382 PCT/JP2007/057327
26

14F, and the confidential-flag detection circuit 14G that
detects the confidential flag.

The write-signal detection circuit 24C receives
information transmitted from the recorder 7 via the header
detection circuit 14B to store the displayed information in
the received information as confidential information, when
the write signal in the received information indicates to
operate the driving circuit 1Z2. H

The write-signal detection circuit 24C allows the
driving circuit 12 to output an enable signal for
performing the write operatlon upon completlon of storage
of the dlsplayed information in the memory Z24A.

An area signal te?be output from the area 1dent1fy1ng
unit 26 is input to the selector 24D The selector 24D
selects the memory 14A when the area signal becomes Low, to
output the non-confidential signal stored in the selected
memory 14A to the driving circuit 12, and selects the
memory 24A when the area signal becomes High, to output the
confidential information stored in the selected memory to
the driving circuit 12.

An example of the operation of the electronic paper
according to the second embodiment is explained with
reference to the drawings. An operation for rewriting the
displayed information at the time of connection to the
recorder is explained with reference to Fig. 9, and only
points different from the operation explained in Fig. 9
will be explained.

The data controller 24 does not allow the area
identifying unit 26 to output a rewrite signal and an area
signal at step S2. At the time of receiving the
information shown in Fig. 6A from the recorder 7, the data
controller 24 obtains the read-permitted information from

the information received at step S4 to store the read-
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permitted information in the area identifying unit 26, and
obtains the displayed information from the received
information to store the displayed information as
confidential information in the memory Z24A.

The data controller 24 rewrites the displayed content
on the display unit 11 by the displayed information stored
in the memory 24A, when the write signal in the recelved
iﬁformation indicates to operate the driving circuit 12 at
step S5.

Fig. 15 is a flowchart of an operation when the
electronic paper 20 is shifted to inside or outside of the
permission area. | |

The area identifying unit 26 determines whether the
area. information signal is being recelved continuously, and
compares the received area 1nformatlon with the prestored
read-permitted information (step S21), to determine whether
the read-permitted informatioﬁ is changed from the
agreement state to the non-agreement state, or from the
non-agreement state to the agreement state, or the read-
permitted information is not at all changed (step S22).

The area identifying unit 26 stores the state of the area
information signal in the area recognizing unit 16F or the
like and compares the current valué of the area information
signal with a stored previous value of the area information
signal to determine the transition state.

When there is no change in the state, the operation
proceeds to step S21 (step 823). When the read-permitted
information is changed from the agreement state to the non-
agreement state, that is, the electronic paper 20 is
shifted from the permission area to outside the area, or
when the read-permitted information is changed from the
non-agreement state to the agreement state, that is, the

electronic paper 20 is shifted from outside to inside the
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permission area, the power supply 15 starts to supply power
to the data controller 24 and the like (step S24).

After supplying the power, the data controller 24
determines whether the electronic paper 20 is shifted from
inside to outside of the permission area or shifted from
outside to inside of the permission area (step 525). When
the electronic paper 20 has been shifted from inside to
outside of the permission area, to change the rewrite
signal from Low to High, the data controller 24 rewrites
the displayed content from the confidential information
displayed on the display unit 11 to the non-confidential
information such as characters of "out of area" or the
entire screen is made“Wwhite (step S$26).

‘When the electronic paper 20,is shifted from outside
to inside of the permission area;?to change the rewrite
signal from Low to High, the data controller 24 rewrites
the displayed content from the non-confidential information
displayed on the display unit 11 to the confidential
information (step S27). After rewrite of the displayed
content, the power supply to the data controller 24 and the
like is suspended (step S528).

As explained above, the electronic paper according to
the second embodiment displays the confidential information,
when it is determined that the electronic paper is shifted
from outside the area and to inside the area, and therefore
the electronic paper can conceal the displayed information
in the specific area.

(Third Embodiment of the Present Invention)

The electronic paper according to the second
embodiment needs to rewrite the displayed content
frequently when the electronic paper frequently goes out
and comes into the permission area. Even if the display

unit 11 has the memory function, when a large amount of
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power is required for rewrite of the displayed content, a
large-capacity battery for supplying the power is required.
Therefore, the electronic paper becomes large and heavy,
which makes the eléctronic paper inconvenient.

Further, rewrite from the confidential information to
non-confidential information can be rejected, due to no
remaining amount of battery required for rewrite. When the
electronic paper is left in the permission area without
being charged for long time, with the confidential
information being displayed thereon, flat battery cannot be
avoided. In this case, even if the electronic paper is
taken out to outside of the permission area after the
battery has run out, *he displayed content cannot be
changed for concealing the confldentlal information,
because there is no remaining amount of battery required
for rewrite.

Therefore, a method of the present invention in which
rewrite of the display unit is not performed, but another
display layer is superposed on the displayed content to
conceal the confidential information by the display layer
is explained with reference to Fig. 16. The display layer
has a two-layer configuration, wherein a microcapsule-
electrophoretic display layer is arranged for a first
display layer on an inner side for displaying the
confidential information, and a two-color liguid crystal is
arranged for a second display layer on a surface side in
which the liquid crystal is changed to transparent or
opadque by ON/OFF of the potential.

The first display layer shown in Fig. 16 is the same
as the microcapsule-electrophoretic display layer shown in
Fig. 2, and therefore explanations thereof will be omitted.
In the .second display layer, a transparent electrode is

respectively arranged on opposite sides of orientation
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films, between which a liquid crystal layer is put, and a
polarizing plate 1s respectively arranged outside thereof.
In the second display layer, because arrangement of the
liguid crystal is changed due to the poténtial applied to
the electrodes, polarization of light passing through the
liqguid crystal layer changes, and the light is allowed to
pass through or blocked according to a combination of the
polarizing plate.

The first display layer is not limited to the
microcapsule-electrophoretic display iayer. However, it is
desired to use a display layer having a memory function,
which does not require power for maintaining the displayed
content. The second display layer is of a low power-
consumption type, which can switch two colors
(transparent/opaque), has a low f;solution, and does not
require a back light. 1In Fig. 16, a glass substrate is
used for the second display layer. However, if a film is
used instead of the glass substrate, the display unit can
be bent.

Fig. 17 is a schematic diagram for explaining a
generally used TN type liquid crystal. Generally, liguid
crystal molecules in the liquid crystal layer are aligned
aloﬁg grooves near the orientation film having the grooves.
As shown on the upper left in Fig. 17, when the orientation
films arranged above and below the liquid crystal layer are
arranged by being shifted by 90 degrees to each other, the
liquid crystal molecules between the orientation films are
lined up to be twisted. The polarized direction of the
light changes to be twisted along the distortion of the
ligquid crystal molecules. By arranging the polarizing
plates to be shifted by 90 degrees, as shown on the lower
left in-Fig. 17, the light passes through without being

twisted. TIf transparent electrodes are attached to put the
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orientation films therebetween, the liquid crystal
molecules stand up and line up, though not vertical, upon
application of potential as shown on the upper right in Fig.
17. Because the polarized direction of the light does not
change, the light is blocked by the polarizing plate on the
opposite side as shown on the lower right in Fig. 17. That
is, the TN type liquid crystal has a property of blocking
light when potential is applied and becoming transparent
when potential is not applied.

Meanwhile, Fig. 18 is a schematic diagram for
explaining a VA type liquid crystal applied to the second
display la?er shown in Fig. 16. Although theAconfiguration
is similar to that of“the TN type, the ligquid crystal
molecules between the orientation films shown in Fig. 16
stand up vertically in the state %ithout potential, and
therefore do not affect the polarized direction of the
light. In the state with potential being applied, the
liquid crystal molecules do not stand up vertically, and
therefore the polarization is changed. Therefore, the VA
type liquid crystal has a property of transmitting light
when potential is applied and blocking light when potential
is not applied. Further, an MVA type, which improves an
angle of visibility in the VA type, and an IPS type in
which the electrode is attached to a horizontal plane also
have the property of transmitting light when potential is
applied and blocking light when potential is not applied.

Fig. 19 is a block diagram of electronic paper
according to a third embodiment of the preseﬁt invention,
which uses the display unit that transmits light in the
state with potential being applied, and blocks light in the
state without potential as shown in Fig. 18. According to
the third embodiment, like reference numerals refer to like

parts according to the first embodiment, and redundant
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explanations thereof will be omitted.

An electronic paper 30 includes a first display unit
31 having the first display layer shown in Fig. 16, a
second display unit 37 having the second display layer
shown in Fig. 16, a first driving circuit 32 that drives
the first display unit 31, a driving circuit 38 that drives
the second display unit 37, the data I/F 13 that receives
the information transmitted from the recorder 7, a data
controller 34 that transmits the received information to
the first driving circuit 32 and controls the operation of
the first.driving circuit 32, a power supply 35 having a
charging function, and an area identifying unit 36 that
identifies whether thé’electronic paper 30 is in the-
permission area. 1In the electronic paper 30, the first and
second display layers are arrangea in an overlapped state.

The first display unit 31 is desirably formed of the
one having the memory function, such as the microcapsule
electrophoretic type or the twist ball type shown in the
figures. In the second display unit 37, it is desired to
use a liquid crystal that becomes opaque in the state
without potential to block light as shown in Fig. 18, such
as the VA or IPS type liquid crystal, for the second
display layer shown in Fig. 16.

The data I/F 13 and the recorder 7 are connected to
the data controller 34. Upon reception of the displayed
information transmitted from the recorder 7 via the data
I/F 13, the data controller 34 transmits the received
displayed information to the first driving circuit 32 to be
displayed on the first display unit 31.

The area identifying unit 36 determines whether the
electronic paper 30 is in the permission area by, for
example; wirelessly receiving the area information signal

indicating the permission area from the station 8. A
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method for determining whether the electronic paper 30 is
in the permission area by the area identifying unit 36 is
the same as in the area identifying unit 16.

When the area identifying unit 36 determines that the
electronic paper 30 is in the permission area, the area
identifying unit 36 controls the driving circuit 38 to
supply power to the second display unit 37, thereby making
the display layer in the second display unit 37 transparent.
When determining that the electronic paper 30 is outside of
the permission area, the area identifying unit 36 controls
the driving circuit 38 to suspend the power supply to the
second disﬁlay unit 37, theréby making the diéplay layer in
the second display unit 37 opaque. As a method for making
the dlsplay layer opadque, not only the method in which the
area identifying unit 36 controls the driving circuit, but
also a method in which power supply to the driving circuit
38 and the second display unit 37 is suspended can be used.

The power supply 35 has a capacitor as a charging
function, which is charged when being connected to the
recorder 7. When the electronic paper 30 is connected to
the recorder 7, the power supply 35 supplies power to the
respective blocks in the electronic paper 30. Because the .
data I/F 13, the data controller 34, the first driving
circuit 32, and the first display unit 31, which is the
first display means, operate only when the electronic paper
30 is connected to the recorder 7. The power supply 35 can
be configured in order not to supply power to the data I/F
13, the data controller 34, the first driving circuit 32,
and the first display unit 31 as the first display means,
when the recorder 7 is cut off from the electronic paper 30.

An example of the operation of the electronic paper
according to the third embodiment is explained with

reference to the drawings. An operation for rewriting the
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displayed information at the time of being connected to the
recorder is explained with reference to Fig. 9, and only a
different point from Fig. 9 is explained.

At step $2, the data controller 34 suspends control
whether to supply power to the area identifying unit 36,
and starts this control at step S7. However, steps 52 and
S7 may not be performed. Upon reception of the information
shown in Fig. 6A from the recorder 7, the data controller
34 obtains the read-permitted information from the
information received at step $4 to store the read-permitted
information in the area identifying unit 36, obtains the
displayed information from the information received at step
S5, and transmits the“Hisplayed information as the
confidential information to the first driving circuit 32 to
be displayed on the first display unit 31.

Fig. 20 is a flowchart of an operation when the
electronic paper 30 displaying the confidential information
thereon is shifted to outside of the permission area.

The area identifying unit 36 determines whether the
area information signal is being received continuously, and
compares the received area information with the prestored
read-permitted information (step S31), to determine whether
the read-permitted information is changed from the
agreement state to the non-agreement state, or from the
non-agreement state to the agreement state, or the read-
permitted information is not at all changed (step 332) .

When there is no change in the state, the operation
proceeds to step S31 (step 833). The area identifying unit
36 determines whether the read-permitted information is
changed from the agreement state to the non-agreement state,
that is, the electronic paper 30 is shifted from the
permission area to outside the area, or the read-permitted

information is changed from the non-agreement state to the
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agreement state, that is, the electronic paper 30 is
shifted from outside to inside of the permission area (step
S34).

When the electronic paper 30 is shifted from the
permission area to outside of the area, the area
identifying unit 36 controls the driving circuit 38 to
suspend power supply to the second display unit 37 to make
the display layer opaque, thereby concealing the displayed
content on the first display unit 31 (step S$35). Even when
the remaining amount of battery in the power supply 35
becomes zero to sﬁspend the power supply to the liquid
crystal display layer in the second display uﬁit 37, the
confidential information displayed on the first display
layer is concealed.

On the other hand, when the glectronic paper 30 is
shifted from outside to inside of the permission area, the
area identifying unit 36 controls the driving circuit 38 to
supply power to the second display unit 37 to make the
display layer transparent, thereby displaying the displayed
content on the first display unit 31 (step S36).

As explained above, when it is determined that the
electronic paper is shifted from the permission area to
outside of the permission area, the electronic paper
according to the third embodiment can conceal the
confidential information in the specific area by
controlling the second display unit 37 in order not to
display the displayed information displayed on the second
display unit 37. Accordingly, even if the battery runs out
by any chance, because the display layer in the second
display unit 37 becomes all black (opaque), the first
display layer in the first display unit 31 is covered and
hidden to prevent leakage of the confidential information.

The embodiments of the present invention have been
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explained. In another mode of the present invention, as
the method for enabling display in the permission area, if
not only the area information signal transmitted from the
station, but ID information such as RFID for specifying a
mobile object such as a person are used, the measure
against the leakage of confidential information can be
reinforced.

For example, as shown in Fig. 21, a function for
receiving a signal indicating an individual RFID as well as
the area information signal transmitted from the station is
provided to the area identifying unit in the electronic
paper according to the presenf invention. A étation ID
indicating the statiorf A and an RFID indicating an
individual B are associated with gach other in the read-
permitted information shown in Fi&. 6B, so that the
electronic paper permits only the individual B to read the
information only in a surrounding area of the station A.
When the RFID of the individual B is detected together with
the ID of the station A, the electronic paper shown in Fig.
21 permits reading of the confidential information only in
an area where the area of the station A overlaps on the
surrounding area of the individual B.

The power supply of the electronic paper is charged at
the time of being connected to the recorder. In another
mode of the present invention, charging can be performed by
using electromotive force generated by radio waves from the
station. The power supply in the electronic paper can have
a monitoring function of the remaining power amount, so
that when there is no remaining power sufficient for
performing rewrite of the display unit in the electronic
paper for specified number of times, the data controller
does not allow the display unit to display the confidential

information transmitted from the recorder, that is, rejects
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update of the displayed content.

This is because when there 1s not enough power
required for deleting the display on the display unit or
displaying non-confidential information on the display unit,
even i1f the electronic paper is taken out to outside of the
permission area, it can prevent a case that rewrite of the
confidential information to the non-confidential
information cannot be performed due to short of power. Of
course, this protective function can be realized not only
in the electronic paper, but also realized in a systematic
manner such that when the electronic paper is connected to
the recorder, the recorder monitors power failure of the
electronic paper. v

AThe read-permitted information is stored in the area
identifying unit according to therembodiments of the
present invention. However, the read-permitted information

can be rewritten every time when the displayed information

. to be transmitted from the recorder is updated, or a

manager sets the read-permitted information in a batch
manner according to the security policy of the station, so
that general users cannot rewrite the information.
Furthermore, a plurality of types of read-permitted

information can be prepared and stored, and read of the

information can be permitted only in a specific station or

in a unit of group readable over a plurality of stations.

INDUSTRIAL APPLICABILITY

The display apparatus and the display system according
to the present invention are useful for display apparatuses
and display systems having portability and rewritability
such as electronic paper, and particularly suitable for

concealing displayed information in a specific area.
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CLAIMS

1. A display apparatus comprising:

a display unit configured to display information
without a power supply;

an area identifying unit configured to determine
whether the display apparatus is inside a permission area
where a read of the information displayed on the display
unit is permitted; and

a data controller configured to delete the information
displayed on the display unit or to display other
information on the display unit, when the area identifying
unit deterﬁines‘that the display apparatus has moved from

inside the permission-area to outside the permission area.

2. The display apparatus according to claim 1, wherein
the data controller displays the information on the display
unit, when the area identifying unit determines that the

display apparatus moves to the inside permission area.

3. The display apparatus according to claim 1, wherein
the data controller is configured to further determine
whether the information displayed on the display unit is
confidential or not by using the flag indicating the
information is confidential or not, and maintain the
information displayed on the display unit if the

information is not confidential.

4, The display apparatus according to claim 1, further
comprising a data interface configured to receive
information transmitted from a recorder, wherein

the data controller displays the information received

from the data interface on the display unit.
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5. The display apparatus according to claim 4, further
comprising a power supply configured to monitor a remaining
power, wherein

the data controller does not display the information
received from the data interface on the display unit when

the remaining power is less than a predetermined level.

6. The display apparatus according to claim 5, wherein
the predetermined level is a power level required for
deleting the display of the information on the display unit

or displaying the other information on the display unit.

7. The display apparatus according to claim 1, further
comprising a power supply controller configured to control
a subply of power, wherein K

the power supply controller suspends the supply of
power to the data controller when the area identifying unit
determines that the display apparatus is inside the

permission area.

8. The display apparatus according to claim 1, wherein
the area identifying unit is configured to further
determine whether the display apparatus is in a surrounding

area of a specific person,

the data controller displays the information on the
display unit and the data controller deletes the display of
the information on the display unit or displays the other
information on the display unit when the area identifying
unit determines that thé display apparatus is not inside
the area or not in the surrounding area of the specific

person.

9. The display apparatus according to claim 2, wherein
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the data controller includes

a first memory configured to store the
information to be displayed on the display unit,

a second memory configured to store different
information of the information stored in the first memory,
and

a selector configured to select the first memory
to display the information stored in the first memory on
the display unit when the area identifying unit determines
that the display apparatus moves from the outside
permission area to the inside permission area, and select
the second.memory to display.the other information stored
in the second memory &h the display unit when the area
identifying unit determines that the display apparatus
movea from the inside permission“area to the outside

permission area.

10. A display system comprising:
a display apparatus including

a display unit configured to maintain a display
of information without a power supply,

an area identifying unit configured to determine
whether the display apparatus is inside a permission area
where a read of the information displayed on the display
unit is permitted, and

a data controller configured to delete the

display of the information on the display unit or display

other information on the display unit, when the area

identifying unit determines that the display apparatus
moves from inside the permission area to outside the
permission area; and

a station configured to transmit a permission area

information signal indicating information of an permission
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area, wherein

the display apparatus receives the permission area
information signal transmitted from the station, and
determines whether the display apparatus is inside the
permission area or outside the permission area, based on

the received permission area information signal.

11. A display method comprising:

displaying including a display unit displaying
information without a power supply:

determining whether a display apparatus is inside a
permission'area where a read~of the informatién displayed
on the display unit is?permitted; and

controlling including a data,controller deleting the
infofmation displayed on the dispiay unit or to display
other information on the display unit, when it is
determined that the display apparatus has moved from inside

the permission area to outside the permission area.

12. The display method according to claim 11, wherein the
data controller displays the information on the display
unit, when the area identifying unit determines that the

display apparatus moves to the inside permission area.

13. The display method according to claim 11, wherein the
controlling further includes
determining whether the information displayed on the
display unit is confidential or not by using the flag
indicating the information is confidential or not, and
maintaining the information displayed on the display

unit if the information is not confidential.

14. The display method according to claim 11, further
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comprising receiving information transmitted from a
recorder, wherein
the controlling includes displaying the information

received at the receiving on the display unit.

15. The display method according to claim 14, further
comprising monitoring a remaining power, wherein

the controlling includes not displaying the
information received at the receiving on the display unit

when the remaining power is less than a predetermined level.

16. The display method according to claim 15, wherein the
predetermined level i&’a power level required for deleting
the dlsplay of the information on,, the display unit or

displaying the other 1nformatlon on the display unit.

17. The display method according to claim 11, further
comprising controlling a supply of power, wherein

the controlling a supply of power includes suspending
the supply of power to the data controller when it is
determined that the display apparatus is inside the

permission area.

18. The display method according to claim 11, wherein
the determining includes determining whether the
display apparatus is in a surrounding area of a specific

person,
the controlling includes
displaying the information on the display unit,
and
deleting the display of the information on the
display-unit or displaying the other information on the

display unit when it is determined that the display
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apparatus is not inside the area or not in the surrounding

area of the specific person.

19. The display method according to claim 12, wherein
the controlling includes

storing including a first memory storing the
information to be displayed on the display unit,

storing including a second memory storing
different information of the information stored in the
first memory, and

‘selecting the first memory to display the
information stored in the first memory on the display unit
when it is determined”that the display apparatus moves from
the Qutside permission area to t@é inside permission area,
and selecting the second memory gb display the other
information stored in the second memory on the display unit
when it is determined that the display apparatus moves from

the inside permission area to the outside permission area.
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FIG.6B

STATION ID RFID FREQUENCY
0001 AB,C 315 MHz
0002 A 315 MHz

READ-PERMITTED INFORMATION (1)

3
s

PCT/JP2007/057327

FIG.6C
STATIONID | FREQUENcY | RERMITTED oL LAl
0001 315 MHz >100 uV/m 500 uV/m
0002 315 MHz >100 uV/m 250 uV/m
0003 426 MHz >100 uV/m 500 uV/m

READ-PERMITTED INFORMATION (2)
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FIG.9

( START )
CONNECT RECORDER I~S1

SUSPEND OUTPUT OF s2
REWRITE SIGNAL

RECEIVE INFORMATION
FROM RECORDER

STORE READ-
PERMITTED INFORMATION

REWRITE
DISPLAYED CONTENT

DISCONNECT
RECORDER

START OUTPUT OF
REWRITE SIGNAL

END
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FIG.10

( START ’

y

RECEIVE AREA SIGNAL I~S1 1

DETERMINE
WHETHER ELECTRONIC PAPER IS |
IN READ-PERMITTED ]

A 4

S12

% $13

IS ELECTRONIC
PAPER IN READ-
PERMITTED AREA?

YES

START SUPPLYING POWER

TO DATA CONTROLLER S14

REWRITE INFORMATION
WITH NON-CONFIDENTIAL
INFORMATION

S15

SUSPEND POWER SUPPLY TO
DATA CONTROLLER

S16
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FIG.15
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FIG.20
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Consequently, there 1s no subject matter common to all of
claims [1-19].

Therefore there is no other subject matter common to all the claims. Since there exists no other common feature
which can be considered as a special technical feature within the meaning of the second sentence of PCT Rule 13.2, no
technical relationship within the meaning of PCT Rule 13 between the different inventions can be seen.

Consequently it appears that, a posteriori, claims [1-19] do not satisfy the requirement of unity of invention.

So, the claims are divided as follows;
Claims[1-4,10-14,19]
Claims[5,6,15,16]

Claims[7,17]
Claims[8,18]
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. {7 Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. {7 Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

317 Claims Nos.:
because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The subject matter common to claims [1-19] is "a display apparatus comprising: a display unit configured to display
information without a power supply; an area identifying unit configured to determine whether the display apparatus is
inside a permission area where a read of the information displayed on the display unit is permitted; and a data
controller configured to delete the information displayed on the display unit or to display other information on the
display unit, when the area identifying unit determines that the display apparatus has moved from the inside of the

permission area to the outside of the permission area".
(Continued to the extra sheet)

L. # As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

claims.

2. I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. 7 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. [ No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

{7 The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

Remark on Protest

{7 The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

W No protest accompanied the payment of additional search fees.
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