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[Claims]
[Claim 1]

A portable information device comprising:

a wireless phone line connecting means that enables connection to a wireless phone line;

a wireless LAN line connecting means that enables connection to a wireless LAN line;

a switching means for selectively performing switching to use one of the wireless phone line
and the wireless LAN line; and

a setting means that enables a setting to prohibit reception of data sent via the wireless phone
line.

[Claim 2]

A portable information device comprising:

a wireless phone line connecting means that enables connection to a wireless phone line;

a wireless LAN line connecting means that enables connection to a wireless LAN line;

a switching means for selectively performing switching to use one of the wireless phone line
and the wireless LAN line; and

a setting means that enables a setting so that use of the wireless LAN line is prioritized during
a data transmission.

[Claim 3]

The portable information device according to claim 1 or 2, further comprising a setting means
that enables a setting so that the wireless phone line is used when connection to the wireless
LAN line is not possible.

[Claim 4]

The portable information device according to claim 1 or 2, wherein the switching means
performs the switching according to the type of content to be transmitted.

[Claim 5]

The portable information device according to claim 1 or 2, wherein the switching means
performs the switching according to the volume of content to be transmitted.

[Claim 6]

A line switching method that can be applied to a portable information device that is able to
be connected to a wireless phone line, the method enabling a connection to a wireless LAN
line from a portable information device, selective use of one of the wireless phone line and
the wireless LAN line, and prohibition on the reception of data transmitted via the wireless
phone line.

[Claim 7]

A line switching method that can be applied to a portable information device that is able to
be connected to a wireless phone line, the method enabling a connection to a wireless LAN
line from a portable information device, selective use of one of the wireless phone line and
the wireless LAN line, and prioritized use of the wireless LAN line during a data transmission.
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[Claim 8]

The line switching method according to claim 6 or 7, wherein the wireless phone line is used
when a line connection to the wireless phone line is not possible.

[Claim 9]

The line switching method according to claim 6 or 7, wherein the switching is performed
according to the type of content to be transmitted.

[Claim 10]

The line switching method according to claim 6 or 7, wherein the switching is performed
according to the volume of content to be transmitted.

[Detailed Description of the Invention]
[0001]

[Technical Field of the Invention] The present invention relates to a portable information
device that is able to connect to a wireless phone line and a line switching method therefor.

[0002]

[Prior Art] In recent years, information devices such as personal computers and portable
information terminals have been assigned to employees in companies, and different types of
business information are exchanged over various networks using these devices.

[0003]

However, more and more people possess their own cell phones or portable information
terminals with cell phone functions for personal use, and the e-mail function of these cell
phones and other information devices is increasingly being used to exchange information with
information devices inside companies.

[0004]

When using the e-mail function of a cell phone, e-mail is sent to and received from other cell
phones and information devices via wireless phone lines provided by the phone company.
When a phone company service is used, the phone company applies the appropriate charge
and the cell phone subscriber is billed for the use of the service.

[0005]

[Problem to Be Solved by the Invention] From the standpoint of improving work efficiency,
the exchange of e-mail, etc. between cell phones owned by individuals and personal
computers, portable information terminals, and cell phones owned by these individuals or
their superiors and colleagues in the company is expected to increase.
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[0006]

Moreover, the content involved in information exchanges is not expected to be limited to
textual information, but will also include video and audio information with large amounts of
data.

[0007]

Given this situation, information exchanges via wireless phone lines pose problems in terms
of transfer speeds and communication costs. Specifically, as the volume of data transferred
and the number of transfers increases, continued use of wireless phone lines will not allow for
smooth information exchanges. In addition, there is the problem of higher communication
costs due to these information exchanges.

[0008]

JP 2001-94610 A discloses a technique for downloading and displaying e-mail information
stored in other information devices on a cell phone without going through the Internet, etc.
by using Bluetooth™ technology. In addition, JP 2001-103568 A discloses a technique for
sending and receiving data for display between a cell phone and other information devices
without going through the Internet, etc., by using Bluetooth™ technology. However, the
techniques in these documents do not solve the problems associated with transfer speed and
communication costs, as they do not involve switching the line used for data transfer between
a cell phone and other information device from a wireless phone line to a Bluetooth wireless
communication line.

[0009]

The purpose of the present invention is to address these circumstances by providing a portable
information device that has a wireless phone function and a line switching method therefor
that can realize low-cost, high-speed wireless communication.

[0010]
[Means for Solving the Problem]

The present invention is a portable information device comprising: a wireless phone line
connecting means that enables connection to a wireless phone line; a wireless LAN line
connecting means that enables connection to a wireless LAN line; a switching means for
selectively performing switching to use one of the wireless phone line and the wireless LAN
line; and a setting means that enables a setting to prohibit reception of data sent via the
wireless phone line.

[0011]

The present invention is also a portable information device comprising: a wireless phone line
connecting means that enables connection to a wireless phone line; a wireless LAN line
connecting means that enables connection to a wireless LAN line; a switching means for
selectively performing switching to use one of the wireless phone line and the wireless LAN
line; and a setting means that enables a setting so that use of the wireless LAN line is
prioritized during a data transmission.
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[0012]

In addition, the present invention is a line switching method that can be applied to a portable
information device that is able to be connected to a wireless phone line, the method enabling
a connection to a wireless LAN line from a portable information device, selective use of one
of the wireless phone line and the wireless LAN line, and prohibition on the reception of data
transmitted via the wireless phone line.

[0013]

The present invention is also a line switching method that can be applied to a portable
information device that is able to be connected to a wireless phone line, the method enabling
a connection to a wireless LAN line from a portable information device, selective use of one
of the wireless phone line and the wireless LAN line, and prioritized use of the wireless LAN
line during a data transmission.

[0014]

[Mode for Carrying Out the Invention] Embodiments of the present invention will now be
described with reference to the drawings.

[0015]

Fig. 1 shows the configuration of a system including portable information devices according
to an embodiment of the present invention. In this example, the portable information device
is a cell phone.

[0016]

Based on cellular mobile communication services provided by a phone company, the cell phone
1 is able to place calls to other phones via a wireless phone line that connects to a base station
2, exchange data with websites via an Internet connection service, and exchange data (such
as sending and receiving e-mail) with other information devices. The cell phone 1 also
exchanges data (such as e-mail) with other devices via a wireless LAN line.

[0017]

The cell phone 1 is configured to switch selectively between a wireless phone line and wireless
LAN line, and can be set to prohibit the reception of data transmitted via a wireless phone
line, and be set to prioritize use of a wireless LAN line during a data transmission. The cell
phone can also be set to automatically switch to a wireless phone line if connection to a
wireless LAN line is not possible.

[0018]

A number of base stations 2 under the control of the phone company are provided in a network.
These base stations 2 are connected to switching equipment 3 and can be connected to the
cell phone 1 via a wireless phone line.
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[0019]

Switching equipment 3 is installed at the phone company and facilitates data exchanges
between base stations 2, the public network 8, and a server 4 (websites connected to the
server).

[0020]

The server 4 is installed at the phone company side and controls the switching equipment 3
to provide connection services related to calls and data communications, Internet connection
services to connect to Web sites, and management of subscriber and billing information for
cell phones.

[0021]

A wireless LAN antenna 5 is installed, for example, in the communication system at the
company where the owner of the cell phone 1 works. This wireless LAN antenna 5 is connected
to the in-house LAN and can be connected to the cell phone 1, etc. via wireless a LAN line.

[0022]

An access point 6 is installed at the company and controls connections between the wireless
LAN connected to the cell phone 1, in-house dedicated lines (such as LANs) 7, and the public
network.

[0023]

The in-house dedicated lines 7 connect to computers and other information devices installed
in the company and also connect to the outside world via the access point 6.

[0024]

The public network 8 is connected to the switching equipment 3 at the phone company and
can also connect to the access point at the company.

[0025]

The server 9 is connected to the in-house dedicated lines 7 and manages the company
network via these in-house dedicated lines 7.

[0026]

In this configuration, the cell phone 1 communicates with information devices over in-house
dedicated lines 7. When a wireless phone line is used for communication in this situation, the
cell phone 1 communicates with an information device over the in-house dedicated line 7 via
a base station 2, switching equipment 3, the public network 8, and the access point 6. In this
case, the phone company charges the appropriate fee. Also, if various types of media are
involved in the data transfer, a slight decrease in transfer speed cannot be avoided.

[0027]

Meanwhile, when a wireless LAN line is used for communication, the cell phone 1
communicates with an information device over an in-house dedicated line 7 via the wireless

IPR2025-00172
Apple EX1005 Page 6



(7) JP 2003-110751 (P2003-110751A)

LAN antenna 5 and the access point 6. In this case, communication costs can be reduced by
using the company system. Also, fewer types of media intervene during data transfers and
higher transfer rates can be realized.

[0028]

Fig. 2 is a block diagram showing an example of the internal configuration of a cell phone in
the present embodiment.

[0029]

The cell phone 1 has a modem 11, a channel CODEC unit 12, and a voice CODEC unit 13 as
modem functions for phone line connections. The modem 11 modulates and demodulates the
transmitted and received signals. The channel CODEC unit 12 performs coding and decoding
of channel signals. The audio CODEC unit 13 performs coding and decoding of audio signals.

[0030]

The cell phone 1 also has a quadrature modulator 14, frequency synthesizer 15, mixer 16,
AGC unit 17, SAW filter 18, power amplifier 19, duplexer 20, antenna 21, low-noise amplifier
22, SAW filter 23, SAW filter 24, mixer 25, SAW filter 26, and quadrature demodulator 27 as
signal transmitting and receiving functions for phone line connections.

[0031]

The quadrature modulator 14 modulates transmitted signals to high frequency signals. The
frequency synthesizer 15 generates signals at a predetermined frequency. The mixer 16 mixes
signals outputted from the frequency synthesizer 15 with signals outputted from the
quadrature modulator 14. The AGC unit 17 performs automatic gain control on the signals
outputted from the mixer 16. SAW filter 18 performs synchronous acquisition of transmitted
signals. The power amplifier 19 amplifies transmitted signals. The duplexer 20 separates
transmitted and received signals to and from the antenna. The antenna 21 exchanges signals
with the outside world by means of cell phone radio waves.

[0032]

The low-noise amplifier 22 performs low-noise amplification on received signals. SAW filter
23 performs synchronous acquisition of received signals. SAW filter 24 performs synchronous
capture of signals generated by the synthesizer 15. The mixer 25 mixes signals outputted
from SAW filter 24 with signals outputted from SAW filter 23. SAW filter 26 performs
synchronous acquisition of signals outputted from mixer 25. The quadrature demodulator 27
demodulates received high-frequency signals.

[0033]

The cell phone 1 also has an AIU unit 28, a speaker 29, and a microphone 30 as functions for
exchanging audio between the unit itself and the user. The AIU unit 28 outputs audio signals
inputted from the microphone 30 to the audio CODEC 13 and outputs audio signals inputted
from the audio CODEC 13 to the speaker 29. The speaker 29 emits signals sent from AIU unit
28 to the outside world as sound. The microphone 30 takes in sound from the outside and
transmits it as audio signals to the AIU unit 28.
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[0034]

The wireless LAN controller 31 is a module that realizes wireless LAN line connections with
other devices under the control of the MPU 40 and contains a wireless LAN chipset. The
antenna 32 exchanges signals with the outside world by means of wireless LAN radio waves.
The wireless LAN controller 31 and antenna 32 may be realized on a single PC card that is
installed in a PC card slot provided in the cell phone 1.

[0035]

The memory controller 33 is used by the MPU 40 to control the memory card 35. The memory
card slot 34 is used to connect a memory card 35 to the cell phone 1 itself. The memory card
35 can be, for example, a card with built-in flash memory, and is used to store content handled
by the cell phone 1. Content includes textual information such as e-mails, audio information,
and video information.

[0036]

The flash memory 36 is a memory built into the cell phone 1 and is used to store various
types of data. The SRAM 37 is a memory that provides a work area for the MPU 40. The LCD
panel is used to display various types of information on a screen. The keyboard 39 is used by
the user to perform input operations related to settings, etc.

[0037]

The MPU 40 controls the operations of the entire cell phone 1. For example, the MPU 40
executes in the SRAM 37 a control program that realizes the line switching controls of the
present embodiment and that controls switching between the circuit for phone line
connections and the wireless LAN controller 31 for wireless LAN line connections. The power
supply 41 provides power to the components in the cell phone 1.

[0038]

Fig. 3 is a block diagram showing an example of the internal configuration for the wireless
LAN controller 31.

[0039]

The MAC processing unit 51 performs processing related to access control with communication
counterparts. The baseband unit 52 performs various controls such as link control, packet
control, logical channel control, and security control, in addition to controlling the RF unit 53.
The RF unit 53 performs 2.4 GHz band wireless communication (IEEE802.11b- or
IEEE802.11g-compliant) or 5 GHz band wireless communication (IEEE802.11a-compliant) via
the antenna 32.

[0040]

Fig. 4 is a block diagram showing another example of the internal configuration for the
wireless LAN controller 31.
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[0041]

While a single RF unit is provided in Fig. 3, two types of RF unit 54, 55 are provided as a
combo chip in Fig. 4, and either one can be switched to. Here, RF unit 54 is for 2.4 GHz band
wireless communication (IEEE802.11b- or IEEE802.11g-compliant) and RF unit 55 is for
5 GHz band wireless communication (IEEE802.11a-compliant).

[0042]

Fig. 5 shows a screen for setting the conditions for line switching control in the present
embodiment.

[0043]

In the settings screen, “Prioritize use of wireless LAN” and “Automatically switch to phone line
if wireless LAN line cannot be used” are provided under the settings for "During Transmission,”
and the user can enable or disable either of them. When “Prioritize use of wireless LAN,” is
selected, conditions can be set, namely, "When type of content is XXXX” and “When content
volume exceeds XXXX.”

[0044]

“Prohibit reception of data over phone lines” is provided under the settings for “During
Reception,” and the user can enable or disable this.

[0045]

Next, the operations performed by the cell phone 1 will be described. The operations described
below are realized by the MPU 40 executing a control program.

[0046]

First, the operations performed during data transmission will be described with reference to
Fig. 6.

[0047]

When the user gives instructions to send data such as an e-mail, the controller determines
whether or not the "Priority use of wireless LAN" setting has been enabled (step Al).

[0048]

If not enabled, the user attempts to communicate with a counterparty using a manually
selected line (step A2). If enabled, the controller determines whether the type and volume of
data to be transmitted meet set conditions (step A3).

[0049]
If set conditions are not met, the user attempts to communicate with a counterparty using a

manually selected line (step A2). If set conditions are met, the user attempts to communicate
with a counterparty using a wireless LAN line (step A4).
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[0050]

Communication is attempted, and it is determined whether communication is possible
(step A5). If communication is possible, communication is performed (step A6) and the
process is terminated. If communication is not possible, it is determined whether or not the
“Automatically switch to phone line if wireless LAN line cannot be used” setting is enabled
(step A7).

[0051]

If the setting is not enabled, a transmission failure message is displayed on the LCD panel 38
(step A8) and the process is terminated. If the setting is enabled, the controller switches to
a phone line and attempts to communicate with the counterparty (step A9).

[0052]

Communication is attempted, and it is determined whether communication is possible
(step A10). If communication is possible, communication is performed (step A6) and the
process is terminated. If communication is not possible, a transmission failure message is
displayed on the LCD panel 38 (step A8) and the process is terminated.

[0053]
Next, the operations performed during data reception will be described with reference to Fig. 7.
[0054]

When a request to receive data from another device is received, the controller determines
whether the data is to be received over a phone line (step B1).

[0055]

If the data is not to be received over a phone line (if the data is to be received over a wireless
LAN line), reception is performed (step B2) and the process is terminated. If the data is to be
received over a phone line, the controller determines whether or not the “Prohibit reception
of data over phone lines” setting has been enabled (step B3).

[0056]

If the setting has been enabled, reception is performed (step B2) and the process is
terminated. If the setting has not been enabled, reception is prohibited (step B4), a reception
prohibition message is displayed on the LCD panel 38 (step B5), and the process is terminated.

[0057]

Thus, in the present embodiment, because the cell phone is switched so that one of the
wireless phone line and the wireless LAN line is selectively used, and is set to prohibit the
reception of data transmitted via a wireless phone line or to prioritize use of a wireless LAN
line during data transmissions, communication can be easily carried out via an in-house
dedicated line such as a LAN set up in a company, enabling low-cost, high-speed
communication.
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[0058]

Note that the present invention is not limited to the embodiments described above, but can
be embodied in various ways that do not depart from the scope and spirit of the invention.
For example, a cell phone was used in the embodiments described above, but the present
invention may also be applied to other types of portable information devices (for example,
PDAs) provided that they have wireless phone functions.

[0059]

[Effect of the Invention] As explained in detail above, the present invention is able to provide
a portable information device and line switching method that has wireless phone functions
and that realizes low-cost, high-speed transmission wireless communication.

[Brief Description of the Drawings]

[Fig. 1] Fig. 1 shows the configuration of a system including portable information devices
according to an embodiment of the present invention.

[Fig. 2] Fig. 2 is a block diagram showing an example of the internal configuration of a cell
phone.

[Fig. 3] Fig. 3 is a block diagram showing an example of the internal configuration of a wireless
LAN controller.

[Fig. 4] Fig. 4 is a block diagram showing another example of the internal configuration of a
wireless LAN controller 31.

[Fig. 5] Fig. 5 shows a screen for setting line switching control conditions.

[Fig. 6] Fig. 6 is a flowchart used to explain operations performed during data transmission.
[Fig. 7] Fig. 7 is a flowchart used to explain operations performed during data transmission.
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[Fig. 1]
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[Fig. 3]
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[Fig. 5]

Settings Screen

During Transmission

[v'] Prioritize use of wireless LAN

Conditions

[ 1 When type of content is XXXX

[ 1 When content volume exceeds XXXX
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[v'] Automatically switch to phone line if wireless LAN line cannot be used

During Reception

[v'] Prohibit reception of data over phone lines
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[Fig. 6]

A: During Transmission

A1l: Has use of wireless LAN line
been prioritized?

A3: Has type or volume condition
been satisfied?

A2: Use manually selected line

A2
[ A4: Use wireless LAN line
AS A5: Is communication possible?
YES
NO
A7 A7: Has automatic switching been
YES set?

A6: Execute communication

A8: Communication not possible
message

A9: Switch to phone line

A10: Is communication possible?

B: END
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[Fig. 7]
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B: END
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