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(54) INFORMATION PROCESSING DEVICE, FUNCTION EXPANSION UNIT, AND INFORMATION 
PROCESSING SYSTEM

(57) The object is to ensure security when coupling
an information device and a function extension unit. An
information processing apparatus (10) includes a mem-
ory unit (11), a receiver unit (12), and a control unit (13).
The memory unit (11) stores unit identification informa-
tion indicating a function extension unit (20) that is per-
mitted to transmit and receive data. When adjacent to
the function extension unit (20), the receiver unit (12)
receives unit identification information indicating the
function extension unit (20) from the adjacent function
extension unit (20) by wireless communication. When
the received unit identification information is identical with
the unit identification information stored in the memory
unit (11), the control unit (13) permits data transmission
and reception with the adjacent function extension unit
(20) via the wired transmission channel (14, 23).
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Description

Technical Field

[0001] The embodiments discussed herein relate to an
information processing apparatus, a function extension
unit, and an information processing system.

Background Art

[0002] In recent years, some information processing
apparatuses, such as a tablet personal computer (PC),
are configured connectable to a function extension unit
including devices such as a keyboard. A tablet PC is a
personal computer to which an instruction of a user is
input by detecting a position of a finger, a pen, or the like,
which is in contact with or adjacent to its display screen.
Also, to extend a function of an information processing
apparatus, a function extension unit includes, for exam-
ple, a peripheral device, such as a keyboard and an HDD,
and a battery for making an operating time longer.
[0003] Also, in recent years, IC (Integrated Circuit) tags
are widely used. An IC tag is an electronic device capable
of wireless communication and including a memory de-
vice, a transmitter device, a receiver device, and an an-
tenna. An IC tag stores information such as identification
information. Also, an IC tag has a function to transmit
and receive such stored information using radio wave,
electromagnetic wave, or the like.
[0004] There is a proposal of a wireless communication
device selecting method in which an omnidirectional
wireless communication connection is established via a
relay terminal using a wireless IC tag, so that remotely
located devices are connected to each other by wireless
communication without moving around.
[0005] Also, there is a proposal of control means that
facilitates selection of a wireless communication terminal
that is to be connected from among a large number of
wireless communication terminals that are present within
a radio wave reaching area. To this end, when receiving
a specific wireless communication ID (Identifier), control
means switches communication means from directional
communication means to wireless communication
means and performs wireless communication using the
wireless communication ID.

Citation List

Patent Literature

[0006]

PTL1: Japanese Laid-open Patent Publication No.
2004-200887
PTL2: Japanese Laid-open Patent Publication No.
2001-156723

Summary of Invention

Technical Problem

[0007] The function extension unit is connectable to a
plurality of different tablet PCs of a same model. Hence,
a third person having a tablet PC of the same model can
easily utilize a peripheral device of the function extension
unit, which may cause a security problem. For example,
when a function extension unit includes a memory de-
vice, such as a hard disk drive (HDD), a third person can
access information stored in the memory device of the
function extension unit, by connecting the function ex-
tension unit to a tablet PC of the same model as the tablet
PC connectable to the function extension unit.
[0008] It is an object in one aspect of the embodiments
to provide an information processing apparatus, a func-
tion extension unit, and an information processing sys-
tem, for preventing data from being transmitted and re-
ceived between non-approved devices.

Solution to Problem

[0009] According to one aspect, an information
processing apparatus that is couplable to a function ex-
tension unit to transmit data to, and receive data from,
the coupled function extension unit via a wired transmis-
sion channel is provided. The information processing ap-
paratus includes a memory unit, a receiver unit, and a
control unit. The memory unit stores unit identification
information indicating the function extension unit that is
permitted to transmit and receive data. When adjacent
to the function extension unit, the receiver unit receives
the unit identification information indicating the function
extension unit from the adjacent function extension unit
by wireless communication. When the received unit iden-
tification information is identical with the unit identification
information stored in the memory unit, the control unit
permits data transmission and reception with the adja-
cent function extension unit via the wired transmission
channel.
[0010] According to another aspect, a function exten-
sion unit that is couplable to an information processing
apparatus to transmit data to, and receive data from, the
coupled information processing apparatus via a wired
transmission channel is provided. The function extension
unit includes a memory unit and a wireless transmitter
unit. The memory unit stores unit identification informa-
tion indicating the function extension unit. When adjacent
to the information processing apparatus, the wireless
transmitter unit transmits the unit identification informa-
tion stored in the memory unit to the information process-
ing apparatus by wireless communication.
[0011] According to yet another aspect, an information
processing system including an information processing
apparatus and a function extension unit is provided.
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Advantageous Effects of Invention

[0012] According to one embodiment, data is prevent-
ed from being transmitted and received between an in-
formation processing apparatus and a function extension
unit that are not approved.
[0013] The aforementioned and other objects, fea-
tures, and advantages of the embodiments will be un-
derstood from the following description with reference to
accompanying drawings illustrating preferable embodi-
ments as exemplary embodiments.

Brief Description of Drawings

[0014]

[FIG. 1] FIG. 1 illustrates an information processing
system of a first embodiment.
[FIG. 2] FIG. 2 illustrates an information processing
apparatus of a second embodiment.
[FIG. 3] FIG. 3 is a block diagram of exemplary hard-
ware of a slate unit.
[FIG. 4] FIG. 4 is a block diagram of exemplary hard-
ware of a dock unit.
[FIG. 5] FIG. 5 is a block diagram of exemplary func-
tions of the slate unit and the dock unit.
[FIG. 6] FIG. 6 illustrates an example of an identifi-
cation information table.
[FIG. 7] FIG. 7 illustrates first exemplary setting of
the identification information table.
[FIG. 8] FIG. 8 illustrates second exemplary setting
of the identification information table.
[FIG. 9] FIG. 9 illustrates an example of a device
information table.
[FIG. 10] FIG. 10 illustrates a first exemplary config-
uration for controlling connection.
[FIG. 11] FIG. 11 illustrates a second exemplary con-
figuration for controlling connection.
[FIG. 12] FIG. 12 illustrates a third exemplary con-
figuration for controlling connection.
[FIG. 13] FIG. 13 is a flowchart illustrating exemplary
authentication of a slate unit.
[FIG. 14] FIG. 14 is a flowchart illustrating exemplary
authentication of a slate unit (continuation).
[FIG. 15] FIG. 15 is a flowchart illustrating an exem-
plary variant of authentication of a slate unit in a first
exemplary variant.
[FIG. 16] FIG. 16 is a block diagram of a second
exemplary variant of hardware of a slate unit.
[FIG. 17] FIG. 17 is a block diagram of a second
exemplary variant of hardware of a dock unit.
[FIG. 18] FIG. 18 is a block diagram of an exemplary
variant of functional configurations of the slate unit
and the dock unit in the second exemplary variant.
[FIG. 19] FIG. 19 is a sequence illustrating an exem-
plary variant of an authentication process in the sec-
ond exemplary variant.

Description of Embodiments

[0015] In the following, the embodiments will be de-
scribed with reference to drawings.

[First Embodiment]

[0016] FIG. 1 illustrates an information processing sys-
tem of the first embodiment. The information processing
system of the first embodiment includes an information
processing apparatus 10 and a function extension unit
20.
[0017] The information processing apparatus 10 is, for
example, a portable computer, such as a tablet PC. The
information processing apparatus 10 is couplable to the
function extension unit 20. That is, as illustrated in the
upper side of FIG. 1, a user can use the information
processing apparatus 10 independently in a separate
state from the function extension unit 20. Also, as illus-
trated in the lower side of FIG. 1, a user can use the
information processing apparatus 10 in a coupling state
with the function extension unit 20.
[0018] The information processing apparatus 10 in-
cludes a wired transmission channel 14. The wired trans-
mission channel 14 is, for example, configured by an in-
ternal bus. On the other hand, the function extension unit
20 includes a wired transmission channel 23. As illustrat-
ed in the lower side of FIG. 1, when the information
processing apparatus 10 and the function extension unit
20 are coupled to each other, the wired transmission
channel 14 and the wired transmission channel 23 are
connected to each other. Thereby, the information
processing apparatus 10 transmits data to, and receives
data from, the function extension unit 20 via the wired
transmission channels 14 and 23.
[0019] In a state where the information processing ap-
paratus 10 and the function extension unit 20 are coupled
to each other with the wired transmission channels 14
and 23 that are connected to each other, the function of
the information processing apparatus 10 is extended by
the function of the function extension unit 20. For exam-
ple, the function extension unit 20 includes one or a plu-
rality of processing devices each having a corresponding
extended function. Such processing devices are, for ex-
ample, various types of devices, such as an HDD and a
communication interface. When coupled to the function
extension unit 20, the information processing apparatus
10 controls each processing device of the function ex-
tension unit 20 via the wired transmission channels 14
and 23.
[0020] Also, the information processing apparatus 10
has a function for permitting and prohibiting data trans-
mission and reception with the function extension unit
20. This function is realized, for example, by a switch that
physically disconnects the wired transmission channel
14. Alternatively, the information processing apparatus
10 may use processing of software to control permission
and prohibition of data transmission and reception with
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the function extension unit 20 via the wired transmission
channel 14.
[0021] The information processing apparatus 10 in-
cludes a memory unit 11, a receiver unit 12, and a control
unit 13.
[0022] The memory unit 11 stores unit identification
information indicating a function extension unit that is per-
mitted to transmit and receive data. Also, the memory
unit 11 may store unit identification information indicating
a plurality of function extension units. Also, unit identifi-
cation information may be stored in advance in the mem-
ory unit 11. Alternatively, unit identification information
may be stored by operation of an administrator. Note that
the memory unit 11 is, for example, configured by a non-
volatile memory device, such as a ROM (Read Only
Memory), an HDD, and a flash memory.
[0023] When adjacent to the function extension unit
20, the receiver unit 12 receives unit identification infor-
mation from the adjacent function extension unit 20 by
wireless communication. The receiver unit 12 is, for ex-
ample, configured by an IC tag reader. Note that "when
adjacent to the function extension unit 20" means, for
example, a state of the information processing apparatus
10 and the function extension unit 20 which are close to
each other such that a distance therebetween is within
the range for wireless communication.
[0024] The control unit 13 authenticates the adjacent
function extension unit 20 on the basis of the unit identi-
fication information received by the receiver unit 12. Spe-
cifically, the control unit 13 determines whether or not
the received unit identification information is identical with
the unit identification information stored in the memory
unit 11 and, when the both unit identification information
are identical, determines success of authentication.
When authentication of the function extension unit 20
succeeds, the control unit 13 permits data transmission
and reception with the function extension unit 20 via the
wired transmission channel 14. Thereby, the information
processing apparatus 10 transmits data to, and receives
data from, the function extension unit 20, so that a user
can use the information processing apparatus 10 with
the extended function of the function extension unit 20.
[0025] Note that the control unit 13 is, for example,
configured by a processor, such as a CPU (Central
Processing Unit) and a DSP (Digital Signal Processor),
or other electronic circuits, such as an ASIC (Application
Specific Integrated Circuit) and an FPGA (Field Program-
mable Gate Array). The processor executes a program
stored in a memory, for example. The processor may
include a dedicated circuit for processing data, in addition
to a computing unit and a register for executing instruc-
tions of programs.
[0026] The function extension unit 20 includes a mem-
ory unit 21 and a wireless transmitter unit 22.
[0027] The memory unit 21 stores unit identification
information indicating the function extension unit 20 that
is equipped with the memory unit 21. The unit identifica-
tion information is, for example, stored in advance in the

memory unit 21. The memory unit 21 is, for example,
configured by a memory device in an IC tag.
[0028] When adjacent to the information processing
apparatus 10, the wireless transmitter unit 22 transmits
the unit identification information stored in the memory
unit 21 to the information processing apparatus 10 by
wireless communication. The unit identification informa-
tion is transmitted, for example, using a transmitter de-
vice in an IC tag.
[0029] Here, operation of the information processing
apparatus 10 for permitting data transmission and recep-
tion with the function extension unit 20 will be described.
The memory unit 21 stores unit identification information
#1, and the memory unit 11 stores unit identification in-
formation #1. Also, the information processing apparatus
10 is not initially coupled to the function extension unit 20.
[0030] First, as illustrated in the upper side of FIG. 1,
when the information processing apparatus 10 and the
function extension unit 20 are adjacent to each other, the
receiver unit 12 receives the unit identification informa-
tion #1 transmitted by the wireless transmitter unit 22
(step S1). The control unit 13 determines whether the
received unit identification information #1 is stored in the
memory unit 11 (step S2). Since the unit identification
information #1 is stored in the memory unit 11, the control
unit 13 permits data transmission and reception with the
function extension unit 20 via the wired transmission
channel 14 (step S3).
[0031] Thereafter, as illustrated in the lower side of
FIG. 1, when the information processing apparatus 10
and the function extension unit 20 are coupled to each
other, the wired transmission channels 14 and 23 are
connected to each other. Since data transmission and
reception is permitted via the wired transmission channel
14, the information processing apparatus 10 can transmit
data to, and receive data from, the function extension
unit 20 via the wired transmission channels 14 and 23
(step S4). Thereby, the function of the information
processing apparatus 10 is extended by the function of
the function extension unit 20.
[0032] On the other hand, although not depicted, when
the received unit identification information is not stored
in the memory unit 11 during the determination of above
step S2, the control unit 13 determines that the adjacent
function extension unit 20 is not permitted to transmit and
receive data and prohibits data transmission and recep-
tion with the function extension unit 20 via the wired trans-
mission channel 14. In this case, when the adjacent func-
tion extension unit 20 is coupled to the information
processing apparatus 10, the information processing ap-
paratus 10 is unable to transmit data to, and receive data
from, the coupled function extension unit 20 via the wired
transmission channels 14 and 23.
[0033] According to the first embodiment, the informa-
tion processing apparatus 10 receives unit identification
information transmitted from the function extension unit
20 by wireless communication and authenticates the
function extension unit 20 on the basis of the received
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unit identification information. Then, only when succeed-
ing in authentication, the information processing appa-
ratus 10 permits data transmission and reception with
the function extension unit 20 via the wired transmission
channel, so as to operate in an extended function state.
This limits information processing apparatus 10 that can
transmit data to, and receive data from, the function ex-
tension unit 20 via the wired transmission channels 14
and 23, so that data transmission and reception is disa-
bled between the information processing apparatus 10
and the function extension unit 20 that are not approved.
This enhances security of the function extension unit 20.
[0034] For example, when the function extension unit
20 has a memory device as an extended function, the
information processing apparatus 10 is unable to read
out data from the memory device of the function exten-
sion unit 20 if the function extension unit 20 is not indi-
cated by the unit identification information stored in the
memory unit 11 of the information processing apparatus
10. This enhances security of information stored in the
memory device of the function extension unit 20.
[0035] Also, the information processing apparatus 10
transmits and receives unit identification information by
wireless communication in order to execute an authen-
tication process based on the received unit identification
information, before coupled to the function extension unit
20. This improves convenience, since the information
processing apparatus 10 transmits data to, and receives
data from, the function extension unit 20 without waiting
an authentication process after coupled to the function
extension unit 20.

[Second Embodiment]

[0036] Next, in the second embodiment, a notebook
computer of a separable type (hereinafter, a notebook
PC of a separable type) will be described. A notebook
PC of a separable type is a notebook computer having
a separable component.
[0037] FIG. 2 illustrates an information processing ap-
paratus of the second embodiment. The information
processing apparatus 50 illustrated in FIG. 2 is a note-
book PC of a separable type. The information processing
apparatus 50 includes a slate unit 100 and a dock unit
200.
[0038] When the information processing apparatus 50
is in a state where the slate unit 100 is separated from
the dock unit 200 as illustrated in the upper side of FIG.
2, a user can use the slate unit 100 as a portable terminal,
such as a tablet PC. Also, when the slate unit 100 and
the dock unit 200 are coupled and connected via a wire
as illustrated in the lower side of FIG. 2, a user can use
them as a notebook computer including the slate unit 100
as a display unit and the dock unit 200 as an input unit.
[0039] Note that, in the following, "coupling" of a slate
unit and a dock unit merely means physically linking a
slate unit and a dock unit. On the other hand, "connecting
via a wire" of a slate unit and a dock unit means bringing

a slate unit and a dock unit (or each device of a dock
unit) into a state capable of transmitting and receiving
data therebetween via a wired transmission channel (a
bus described later).
[0040] The dock unit 200 includes a device, such as a
keyboard and an HDD, which extends the function of the
slate unit 100. As illustrated in the lower side of FIG. 2,
the dock unit 200 is connected to the slate unit 100 via
a wire so as to enable the slate unit 100 to use functions
of devices in the dock unit 200. Also, the dock unit 200
includes an IC tag. When adjacent to the slate unit 100,
the dock unit 200 transmits its identification information,
which is used in authentication of the slate unit 100, using
an IC tag.
[0041] The slate unit 100 is a component of a main
body of a notebook PC of a separable type. The slate
unit 100 is connected to the dock unit 200 via a wire to
control devices in the dock unit 200. Also, the slate unit
100 includes a function for permitting and prohibiting a
wired connection with the dock unit 200.
[0042] Also, the slate unit 100 includes an IC tag read-
er. When adjacent to the dock unit 200, the slate unit 100
first receives identification information transmitted from
the IC tag of the dock unit 200, using an IC tag reader.
"Adjacent" means that an IC tag reader and an IC tag
are close to each other in communication range. The
slate unit 100 authenticates the dock unit 200 on the basis
of the received identification information. When succeed-
ing in authentication, the slate unit 100 operates to permit
a wired connection with the dock unit 200.
[0043] FIG. 3 is a block diagram of exemplary hard-
ware of the slate unit. The slate unit 100 includes a proc-
essor 101, a RAM (Random Access Memory) 102, an
HDD 103, a display 104, a touch panel 105, a wireless
interface 106, a switch 107, a connection unit 108, a sen-
sor 109, and an IC tag reader 110. The above devices
except the connection unit 108 and the sensor 109 are
connected to a bus 111 in the slate unit 100. The switch
107, the connection unit 108, and the sensor 109 are
connected to each other.
[0044] The processor 101 is a device including a com-
puting unit that executes instructions of programs. The
processor 101 loads at least a part of programs and data
stored in the HDD 103 into the RAM 102 to execute the
programs. Note that the processor 101 may be a CPU,
a DSP, or the like. Also, the processor 101 may include
a plurality of processor cores, and the slate unit 100 may
include a plurality of processors. Parallel processing may
be executed using a plurality of processors or processor
cores. Also, an aggregation of two or more processors,
a dedicated circuit such as an FPGA and an ASIC, an
aggregation of two or more dedicated circuits, a combi-
nation of a processor and a dedicated circuit, and the like
may be called "processor".
[0045] The RAM 102 is a volatile memory that tempo-
rarily stores programs executed by the processor 101
and data referred to by programs. Note that the slate unit
100 may include a memory of a type other than RAM.
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Also, the slate unit 100 may include a plurality of volatile
memories.
[0046] The HDD 103 is a non-volatile memory device
that stores programs and data of software, such as an
operating system (OS), firmware, and application soft-
ware. Note that the slate unit 100 may include a memory
device of another type, such as a flash memory and an
SSD (Solid State Drive). Also, the slate unit 100 may
include a plurality of non-volatile memory devices.
[0047] The display 104 displays an image in accord-
ance with an instruction from the processor 101. The dis-
play 104 is, for example, a liquid crystal display (LCD) or
an organic EL (Electro Luminescence) display.
[0048] The touch panel 105 is superposed on the dis-
play 104 to detect touch operation of a user on the display
104 and send an input signal indicating a touch position
to the processor 101. The touch operation is performed
using a pointing device, such as a touch pen or a finger
of a user. A touch position detection method may be any
of various methods, such as a matrix switch method, a
resistance film method, a surface acoustic wave method,
an infrared light method, an electromagnetic induction
method, and an electrostatic capacitance method.
[0049] The wireless interface 106 is a communication
interface that performs wireless communication. The
wireless interface 106 demodulates and decodes a re-
ception signal and encodes and modulates a transmis-
sion signal. The wireless interface 106 may access a
wide area network, such as a mobile telephone network,
and a local network, such as a wireless LAN (Local Area
Network). Also, the wireless interface 106 may perform
short distance wireless communication in accordance
with a standard, such as Bluetooth (recorded trademark).
For example, the wireless interface 106 is connected to
a network 40 via an access point. The slate unit 100 may
include a plurality of wireless interfaces.
[0050] The switch 107 is a component that connects
and disconnects the bus 111 and the connection unit
108. The switch 107 connects and disconnects the bus
111 and the connection unit 108 in accordance with an
instruction from the processor 101. Specifically, when
the switch 107 receives a signal indicating that the slate
unit 100 and the dock unit 200 are coupled to each other
and a signal permitting use of each device in the dock
unit 200 from the processor 101, the switch 107 enables
data transmission and reception with the dock unit 200
via the connection unit 108. Also, when a signal permit-
ting use of each device in the dock unit 200 is not input
from the processor 101 (i.e., when the use of each device
in the dock unit 200 is prohibited), the switch 107 disables
data transmission and reception with the dock unit 200
via the connection unit 108.
[0051] The connection unit 108 is an interface for con-
necting to the dock unit 200 via a wire. The connection
unit 108 is connected to the dock unit 200 via a wire, so
that the bus 111 and the bus of the dock unit 200 are
connected via the connection units of the connection unit
108 and the dock unit 200. Thereby, the processor 101

can receive data from, and output data to, each device
in the dock unit 200.
[0052] The sensor 109 detects a coupling state of the
slate unit 100 to the dock unit 200. Also, the sensor 109
outputs a signal indicating a coupling state to the switch
107.
[0053] When an IC tag 220 is adjacent in communica-
tion range, the IC tag reader 110 receives a signal trans-
mitted from the IC tag 220 and sends the received signal
to the processor 101. As described later, the IC tag 220
is provided in the dock unit 200.
[0054] Note that programs executed by the processor
101 may be copied from another memory device to the
HDD 103. Also, programs executed by the processor 101
may be downloaded by the wireless interface 106 from
the network 40.
[0055] FIG. 4 is a block diagram of exemplary hard-
ware of the dock unit.
[0056] The dock unit 200 includes a RAM 201, an HDD
202, an image signal processing unit 203, an input signal
processing unit 204, an input device 205, a disk drive
206, a communication interface 207, a connection unit
208, and an IC tag 220. Each device except the input
device 205 is connected to a bus 210 in the dock unit
200. Also, the input device 205 is connected to the input
signal processing unit 204.
[0057] In the dock unit 200, the RAM 201, the HDD
202, the image signal processing unit 203, the input sig-
nal processing unit 204, the input device 205, the disk
drive 206, the communication interface 207, and the con-
nection unit 208 are provided to extend the function of
the slate unit 100.
[0058] The RAM 201 is a volatile memory that tempo-
rarily stores programs executed by the processor 101 of
the slate unit 100 and data used in calculation. The RAM
201 is, for example, used to extend the capacity of the
RAM 102 of the slate unit 100 as a main memory. Note
that the dock unit 200 may include a memory of a type
other than RAM. Also, the dock unit 200 may include a
plurality of volatile memories.
[0059] The HDD 202 is a non-volatile memory device
that stores programs and data of an operating system,
firmware, and software such as application software.
Note that the dock unit 200 may include a memory device
of another type, such as a flash memory and an SSD.
Also, the dock unit 200 may include a plurality of non-
volatile memory devices.
[0060] The image signal processing unit 203 outputs
an image to the display 33 connected to the dock unit
200 in accordance with an instruction transmitted from
the processor 101 of the slate unit 100 via the connection
unit 208. The display 33 is, for example, a CRT (Cathode
Ray Tube) display and a liquid crystal display.
[0061] The input device 205 is a device that sends an
input signal to the input signal processing unit 204 in re-
sponse to operation of a user. The input device 205 is,
for example, a keyboard and a touch pad.
[0062] The input signal processing unit 204 acquires
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an input signal from the input device 205 in the dock unit
200 and sends the acquired input signal to the processor
101 via the connection unit 208. Also, the input signal
processing unit 204 may be connected to an external
pointing device, such as a mouse, as well as an external
input device, such as a keypad, in addition to the input
device 205.
[0063] The disk drive 206 is a drive device that reads
programs and data stored in the storage medium 34. The
storage medium 34 is, for example, a magnetic disk, such
as a flexible disk (FD) and an HDD, an optical disc, such
as a compact disc (CD) and a digital versatile disc (DVD),
and a magneto-optical disk (MO). The disk drive 206
stores programs and data read from the storage medium
34 in the RAM 201 and the HDD 202 in accordance with
an instruction transmitted from the processor 101 via the
connection unit 208.
[0064] The communication interface 207 is an inter-
face that communicates with other computers via the net-
work 40. The communication interface 207 may be a
wired interface connected to a wired network or a wireless
interface connected to a wireless network.
[0065] The connection unit 208 is an interface for con-
necting to the slate unit 100 via a wire. The connection
unit 208 is connected to the slate unit 100, so that the
bus 210 and the bus 111 are connected to each other
via the connection unit 208 and the connection unit 108.
Thereby, each device in the dock unit 200 can receive
data from, and output data to, the processor 101.
[0066] The IC tag 220 is an electronic device that in-
cludes a memory device, a transmitter device, a receiver
device, an antenna, and other devices. When adjacent
to the IC tag reader 110, the IC tag 220 operates using
a radio signal transmitted from the IC tag reader 110 as
power supply and wirelessly transmits a signal of infor-
mation in a memory device inside the IC tag 220 to the
IC tag reader 110. A transmission method may be any
of an electromagnetic coupling method, an electromag-
netic induction method, a microwave method, and an op-
tical communication method.
[0067] Note that the IC tag 220 may be unconnected
to the bus 210. However, when the IC tag 220 is con-
nected to the bus 210, the processor 101 of the slate unit
100 coupled to the dock unit 200 can read information of
the IC tag 220 via the bus 210, for example.
[0068] Note that the dock unit 200 may include any one
or more devices of the RAM 201, the HDD 202, the image
signal processing unit 203, the input device 205, the disk
drive 206, and the communication interface 207. It is un-
necessary for the dock unit 200 to include all the devices.
[0069] FIG. 5 is a block diagram of exemplary functions
of the slate unit and the dock unit. The slate unit 100
includes a switch 107, a control information storing unit
120, an identification information receiving unit 130, an
identification information authenticating unit 140, and a
device control unit 150. The switch 107 is same as that
in FIG. 3, and thus its description will be omitted.
[0070] The control information storing unit 120 stores

information that the slate unit 100 uses to control the
devices in the dock unit 200. The control information stor-
ing unit 120 includes an identification information table
121 and a device information table 122.
[0071] The identification information table 121 stores
dock identification information indicating a dock unit that
is permitted to connect via a wire. Also, dock identification
information may be stored in the identification information
table 121 in advance. Alternatively, dock identification
information may be stored in the identification information
table 121 in response to operation of a user. The device
information table 122 stores information indicating cor-
respondence between dock identification information
and device configuration, which is obtained from a dock
unit when connected via a wire last time.
[0072] When the slate unit 100 is adjacent to the dock
unit 200, the identification information receiving unit 130
receives dock identification information of the dock unit
200 from the IC tag 220.
[0073] The identification information authenticating
unit 140 determines whether the dock identification in-
formation received by the identification information re-
ceiving unit 130 is stored in the identification information
table 121, in order to authenticate the dock unit 200.
When the dock identification information is stored in the
identification information table 121, authentication suc-
cesses, and the identification information authenticating
unit 140 controls the switch 107 to connect to the dock
unit 200 via a wire. Note that, when the slate unit 100 is
permitted to connect to the dock unit 200 via a wire by
the identification information authenticating unit 140 and
gets coupled to the dock unit 200, the slate unit 100 is
connected to the dock unit 200 via a wire.
[0074] When the slate unit 100 is connected to the dock
unit 200 via a wire, the device control unit 150 searches
the device information table 122 for a device configura-
tion corresponding to the received dock identification in-
formation. The device control unit 150 executes a control
for enabling the slate unit 100 to use the devices in the
dock unit 200 on the basis of the searched device con-
figuration. For example, the device control unit 150 en-
ables the slate unit 100 to use the devices, by loading
device drivers for controlling the devices in the dock unit
200.
[0075] Then, when connected to the dock unit 200 via
a wire, the device control unit 150 detects a device con-
figuration of the dock unit 200 and compares it with the
searched device configuration. When the device config-
urations are not identical with each other, the device con-
trol unit 150 outputs notification information for inquiring
a user whether to use the dock unit 200. Then, when a
user does not approve, the device control unit 150 con-
trols the switch 107 to prohibit a wired connection with
the dock unit 200.
[0076] Note that, when the device configurations are
not identical with each other, the device control unit 150
may prohibit a wired connection only with the device of
non-identical device configuration, without outputting no-
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tification information to a user.
[0077] The dock unit 200 includes an IC tag 220. The
IC tag 220 is same as that in FIG. 4, and thus its descrip-
tion will be omitted. The IC tag 220 includes an identifi-
cation information storing unit 221 and an identification
information transmitting unit 222. The identification infor-
mation storing unit 221 stores dock identification infor-
mation for identifying the dock unit 200. When the dock
unit 200 is adjacent to the slate unit 100, the identification
information transmitting unit 222 transmits the dock iden-
tification information stored in the identification informa-
tion storing unit 221 to the slate unit 100 in response to
a request of the IC tag reader 110.
[0078] FIG. 6 illustrates an example of the identification
information table. The identification information table 121
includes a field of ID. In the field of ID, dock identification
information of a dock unit that is permitted to connect via
a wire is set. In the following, exemplary setting of the
identification information table 121 will be described.
[0079] FIG. 7 illustrates first exemplary setting of the
identification information table. FIG. 7 illustrates a case
where slate units 100a and 100b and a dock unit 200a
are present. The slate unit 100a includes an identification
information table 121 a, and the slate unit 100b includes
an identification information table 121b. The identification
information tables 121a and 121b each store "Doc1 as
an ID. Dock identification information of the dock unit
200a is "Doc1 ". In this case, the slate units 100a and
100b are each connectable to the dock unit 200a via a
wire.
[0080] As in the example of FIG. 7, dock identification
information of a same dock unit may be stored in identi-
fication information tables of a plurality of slate units. In
this case, a plurality of slate units are connected to one
dock unit via a wire. Thereby, for example, a plurality of
users who use respective different slate units can share
one dock unit.
[0081] FIG. 8 illustrates second exemplary setting of
the identification information table. FIG. 8 illustrates a
case where a slate unit 100c and dock units 200b and
200c are present. The slate unit 100c includes an iden-
tification information table 121c. The identification infor-
mation table 121c stores "Doc2" and "Doc3" as IDs. Dock
identification information of the dock unit 200b is "Doc2",
and dock identification information of the dock unit 200c
is "Doc3". In this case, the dock units 200b and 200c are
each connectable to the slate unit 100c via a wire.
[0082] As in the example of FIG. 8, dock identification
information indicating a plurality of dock units may be
stored in the identification information table 121c of one
slate unit. In this case, one slate unit is connectable to a
plurality of dock units via a wire. Thereby, for example,
a user who uses one slate unit can use a plurality of dock
units.
[0083] FIG. 9 illustrates an example of a device infor-
mation table. The device information table 122 includes
fields of ID and device configuration. The field of ID con-
tains dock identification information of dock units that are

to be authenticated. The field of the device configuration
contains information about the dock units corresponding
to IDs, which indicates the device configurations of the
last wired-connection time in the dock units.
[0084] Next, with reference to FIGS. 10 to 12, an ex-
emplary configuration for permitting and prohibiting a
wired connection between the slate unit 100 and the dock
unit 200 will be described.
[0085] FIG. 10 illustrates a first exemplary configura-
tion for controlling connection. In FIG. 10, the switch 107
is connected to an AND gate 170 and each device (the
HDD 202, the disk drive 206, and the communication
interface 207, etc.) of the dock unit 200. A coupling signal
A1 and a connection permission signal B1 are input into
the AND gate 170.
[0086] The coupling signal A1 is output from the sensor
109, which detects a coupling state of the slate unit 100
and the dock unit 200. The sensor 109 sets the coupling
signal A1 in an OFF state when the dock unit 200 is not
coupled, and sets the coupling signal A1 in an ON state
when the dock unit 200 is coupled. The sensor 109 is,
for example, equipped in the connection unit 108 of the
slate unit 100 to mechanically or optically detect whether
a connector of the connection unit 208 of the dock unit
200 is inserted.
[0087] The connection permission signal B1 is a signal
indicating whether or not to permit a wired connection
between the slate unit 100 and the dock unit 200. The
connection permission signal B1 is set in an ON state
when a wired connection with the dock unit 200 is per-
mitted by the identification information authenticating unit
140, and is set in an OFF state when a wired connection
is prohibited.
[0088] The switch control signal C1 is output from the
AND gate 170 to the switch 107. The switch control signal
C1 is a signal for causing the switch 107 to connect and
disconnect the bus 111 and the connection unit 108.
[0089] When the dock unit 200 is not coupled to the
slate unit 100, the coupling signal A1 is set in an OFF
state, and the switch 107 switches to a disconnecting
state regardless of the value of the connection permis-
sion signal B1. In this state, only the devices in the slate
unit 100 are connected to the bus 111 of the slate unit
100. On the other hand, when the dock unit 200 is coupled
to the slate unit 100, the coupling signal A1 is set in an
ON state. In this state, the state of the switch 107, i.e.,
whether the slate unit 100 and the dock unit 200 are con-
nected or disconnected via a wire, is controlled on the
basis of the connection permission signal B1 indicating
whether to permit a wired connection.
[0090] When the connection permission signal B1 is in
an ON state to permit a wired connection between the
slate unit 100 and the dock unit 200, the switch 107
switches to a connecting state. In this state, the bus 111
of the slate unit 100 and the bus 210 of the dock unit 200
are connected to each other, and the processor 101 of
the slate unit 100 transmits data to, and receives data
from, the devices of the dock unit 200 connected to the
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bus 210.
[0091] On the other hand, when the connection per-
mission signal B1 is in an OFF state to prohibit a wired
connection between the slate unit 100 and the dock unit
200, the switch 107 switches to a disconnecting state. In
this state, the bus 111 of the slate unit 100 and the bus
210 of the dock unit 200 are disconnected from each
other, and the processor 101 of the slate unit 100 trans-
mits data to, and receives data from, only the devices in
the slate unit 100 in the same way as the slate unit 100
to which the dock unit 200 is not coupled.
[0092] As described above, a wired connection be-
tween the slate unit 100 and each device in the dock unit
200 is controlled by the switch 107 which physically con-
nects and disconnects the bus 111 and the bus 210. Spe-
cifically, when the slate unit 100 permits a wired connec-
tion with the dock unit 200, and the slate unit 100 is cou-
pled to the dock unit 200, the switch 107 connects the
slate unit 100 and the devices in the dock unit 200 via a
wire. Thereby, the slate unit 100 can use the devices in
the dock unit 200.
[0093] FIG. 11 illustrates a second exemplary config-
uration for controlling connection. In the second example
illustrated in FIG. 11, the switches 107a, 107b, and 107c
are used instead of the switch 107 of FIG. 10. In FIG. 11,
an AND gate 171 and a communication interface 207 are
connected to the switch 107a. An AND gate 172 and a
disk drive 206 are connected to the switch 107b. Also,
an AND gate 173 and an HDD 202 are connected to the
switch 107c.
[0094] The coupling signal A2 and the connection per-
mission signal B2 are input into the AND gate 171. The
coupling signal A2 and the connection permission signal
B3 are input into the AND gate 172. Also, the coupling
signal A2 and the connection permission signal B4 are
input into the AND gate 173. The coupling signal A2 is
the same signal as the coupling signal A1 in FIG. 10.
[0095] Also, the connection permission signal B2 is a
signal indicating whether or not to permit a wired con-
nection between the slate unit 100 and the communica-
tion interface 207. The connection permission signal B2
is set in an ON state when a wired connection with the
communication interface 207 is permitted by the identi-
fication information authenticating unit 140, and is set in
an OFF state when the wired connection is prohibited.
The connection permission signal B3 is a signal indicat-
ing whether or not to permit a wired connection between
the slate unit 100 and the disk drive 206. The connection
permission signal B3 is set in an ON state when a wired
connection with the disk drive 206 is permitted by the
identification information authenticating unit 140, and is
set in an OFF state when the wired connection is prohib-
ited. The connection permission signal B4 is a signal in-
dicating whether or not to permit a wired connection be-
tween the slate unit 100 and the HDD 202. The connec-
tion permission signal B4 is set in an ON state when a
wired connection with the HDD 202 is permitted by the
identification information authenticating unit 140, and is

set in an OFF state when the wired connection is prohib-
ited.
[0096] A switch control signal C2 is output from the
AND gate 171 to the switch 107a. The switch control
signal C2 is a signal that causes the switch 107a to con-
nect and disconnect the communication interface 207
and the connection unit 108. A switch control signal C3
is output from the AND gate 172 to the switch 107b. The
switch control signal C3 is a signal that causes the switch
107b to connect and disconnect the disk drive 206 and
the connection unit 108. A switch control signal C4 is
output from the AND gate 173 to the switch 107c. The
switch control signal C4 is a signal that causes the switch
107c to connect and disconnect the HDD 202 and the
connection unit 108.
[0097] When the dock unit 200 is not coupled to the
slate unit 100, the coupling signal A2 is set in an OFF
state, and the switch 107a switches to a disconnecting
state regardless of the value of the connection permis-
sion signal B2, and the switch 107b switches to a discon-
necting state regardless of the value of the connection
permission signal B3, and the switch 107c switches to a
disconnecting state regardless of the value of the con-
nection permission signal B4. In this state, only the de-
vices in the slate unit 100 are connected to the bus 111
of the slate unit 100. On the other hand, the coupling
signal A2 is set in an ON state when the dock unit 200
is coupled to the slate unit 100. In this state, the states
of the switches 107a, 107b, and 107c, i.e., whether the
bus 111 of the slate unit 100 and each device of the dock
unit 200 (which is the HDD 202, the disk drive 206, and
the communication interface 207) are connected or dis-
connected via a wire, is controlled on the basis of the
connection permission signals B2, B3, and B4 indicating
whether to permit a connection, as described below.
[0098] When the connection permission signal B2 is in
an ON state to permit a wired connection between the
slate unit 100 and the communication interface 207, the
switch 107a switches to a connecting state. In this state,
the bus 111 of the slate unit 100 and the communication
interface 207 of the dock unit 200 are connected to each
other, and the processor 101 of the slate unit 100 trans-
mits data to, and receives data from, the communication
interface 207 connected to the bus 210.
[0099] On the other hand, when the connection per-
mission signal B2 is in an OFF state to prohibit a wired
connection between the slate unit 100 and the commu-
nication interface 207, the switch 107a switches to a dis-
connecting state. In this state, the bus 111 of the slate
unit 100 and the bus 210 of the dock unit 200 are discon-
nected from each other, and the processor 101 of the
slate unit 100 is unable to transmit data to, and receive
data from, the communication interface 207.
[0100] As for the switch 107b as well, the operation of
the switch 107b is controlled depending on whether or
not a wired connection with the disk drive 206 is permit-
ted, in other words, depending on whether the connection
permission signal B3 is in an ON state or an OFF state.
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When the connection permission signal B3 is in an ON
state, the bus 111 of the slate unit 100 and the disk drive
206 of the dock unit 200 are connected to each other.
When the connection permission signal B3 is in an OFF
state, the bus 111 and the disk drive 206 are disconnect-
ed from each other.
[0101] As for the switch 107c as well, the operation of
the switch 107c is controlled depending on whether or
not a wired connection with the HDD 202 is permitted, in
other words, depending on whether the connection per-
mission signal B4 is in an ON state or an OFF state.
When the connection permission signal B4 is in an ON
state, the bus 111 of the slate unit 100 and the HDD 202
of the dock unit 200 are connected to each other. When
the connection permission signal B4 is in an OFF state,
the bus 111 and the HDD 202 are disconnected from
each other.
[0102] In the example of FIG. 11, the devices in the
dock unit 200 are connected to the switches 107a, 107b,
and 107c, respectively. Operations of the switches 107a,
107b, and 107c are controlled by independent connec-
tion permission signals, respectively. This configuration
enables the slate unit 100 to permit and prohibit a wired
connection with each device in the dock unit 200.
[0103] FIG. 12 illustrates a third exemplary configura-
tion for controlling connection. In FIG. 12, switches 107d
and 107e are used instead of the switch 107. In FIG. 12,
the AND gate 174 and each device relevant to commu-
nication (such as the communication interface 207) are
connected to the switch 107d. The AND gate 175 and
each device relevant to storage medium (such as the
HDD 202 and the disk drive 206) are connected to the
switch 107e.
[0104] A coupling signal A3 and a connection permis-
sion signal B5 are input into the AND gate 174. A coupling
signal A3 and a connection permission signal B6 are input
into the AND gate 175. The coupling signal A3 is the
same signal as the coupling signal A1 in FIG. 10. Also,
the connection permission signal B5 is a signal indicating
whether or not to permit a wired connection between the
slate unit 100 and each device relevant to communica-
tion, such as the communication interface 207. The con-
nection permission signal B5 is set in an ON state when
a wired connection is permitted with each device relevant
to communication by the identification information au-
thenticating unit 140, and is set in an OFF state when
the wired connection is prohibited. The connection per-
mission signal B6 is a signal indicating whether or not to
permit a wired connection between the slate unit 100 and
each device relevant to a storage medium, such as the
HDD 202 and the disk drive 206. The connection permis-
sion signal B6 is set in an ON state when a wired con-
nection is permitted with each device relevant to a stor-
age medium by the identification information authenticat-
ing unit 140, and is set in an OFF state when the wired
connection is prohibited.
[0105] A switch control signal C5 is output from the
AND gate 174 to the switch 107d. The switch control

signal C5 is a signal that causes the switch 107d to con-
nect and disconnect each device relevant to communi-
cation and the connection unit 108. A switch control signal
C6 is output from the AND gate 175 to the switch 107e.
The switch control signal C6 is a signal that causes the
switch 107e to connect and disconnect each device rel-
evant to a storage medium and the connection unit 108.
[0106] When the dock unit 200 is not coupled to the
slate unit 100, the coupling signal A3 is set in an OFF
state, and the switch 107d switches to a disconnecting
state regardless of the value of the connection permis-
sion signal B5, and the switch 107e switches to a discon-
necting state regardless of the value of the connection
permission signal B6. In this state, only the devices in
the slate unit 100 are usable on the bus 111 of the slate
unit 100. On the other hand, when the dock unit 200 is
coupled to the slate unit 100, the coupling signal A3 is
set in an ON state. In this state, the states of the switches
107d and 107e, i.e., whether the bus 111 of the slate unit
100 and each device in the dock unit 200 (each device
relevant to a storage medium and each device relevant
to communication) are connected or disconnected via a
wire, is controlled on the basis of the connection permis-
sion signals B5 and B6 indicating whether to permit a
wired connection, as described below.
[0107] When the connection permission signal B5 is in
an ON state to permit a wired connection between the
slate unit 100 and each device relevant to communica-
tion, the switch 107d switches to a connecting state. In
this state, the bus 111 of the slate unit 100 and each
device relevant to communication of the dock unit 200
are connected to each other, so that the processor 101
of the slate unit 100 transmits data to, and receives data
from, each device relevant to communication via the bus
210.
[0108] On the other hand, when the connection per-
mission signal B5 is in an OFF state to prohibit a wired
connection between the slate unit 100 and each device
relevant to communication, the switch 107d switches to
a disconnecting state. In this state, the bus 111 of the
slate unit 100 and each device relevant to communication
of the dock unit 200 are disconnected from each other,
to prevent the processor 101 of the slate unit 100 from
transmitting data to, and receiving data from, each device
relevant to communication.
[0109] As for the switch 107e as well, the operation of
the switch 107e is controlled depending on whether or
not a wired connection is permitted with each device rel-
evant to a storage medium, in other words, whether the
connection permission signal B6 is in an ON state or an
OFF state. When the connection permission signal B6 is
in an ON state, the bus 111 of the slate unit 100 and each
device relevant to a storage medium of the dock unit 200
are connected to each other. When the connection per-
mission signal B6 is in an OFF state, the bus 111 and
each device relevant to a storage medium are discon-
nected from each other.
[0110] In the example of FIG. 12, devices of individual
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types in the dock unit 200 are connected to the switches
107d and 107e, respectively. Operations of switches
107d and 107e are controlled by independent connection
permission signals, respectively. This configuration en-
ables the slate unit 100 to permit and prohibit a wired
connection with devices of each type in the dock unit 200.
[0111] FIGS. 13 and 14 are a flowchart illustrating ex-
emplary authentication of the slate unit. At the beginning
of FIG. 13, the dock unit 200 is not coupled to the slate
unit 100, and the IC tag 220 of the dock unit 200 is not
present in the communication range of the IC tag reader
110 of the slate unit 100. Also, at the beginning, an OFF-
state connection permission signal is input into the
switch.
[0112] (Step S11) The identification information receiv-
ing unit 130 determines whether dock identification infor-
mation is received from the IC tag 220 of the dock unit
200, at regular time intervals. If the dock unit 200 is ad-
jacent, and dock identification information is received
from the identification information transmitting unit 222
of the dock unit 200, the process proceeds to step S12.
If dock identification information is not received from the
dock unit 200, the process proceeds to step S 11.
[0113] (Step S12) The identification information au-
thenticating unit 140 determines whether dock identifica-
tion information received by the identification information
receiving unit 130 is stored in the identification informa-
tion table 121. If the received dock identification informa-
tion is stored in the identification information table 121,
the process proceeds to step S13. If the received dock
identification information is not stored in the identification
information table 121, the process proceeds to step S28
(refer to FIG. 14).
[0114] (Step S13) The identification information au-
thenticating unit 140 switches the connection permission
signal B1 from an OFF state to an ON state and outputs
it to the switch 107 to permit a wired connection with the
dock unit 200.
[0115] (Step S14) The device control unit 150 searches
a device information table for a device configuration cor-
responding to the received dock identification informa-
tion. Then, the device control unit 150 enables each de-
vice that was present in the dock unit 200 last time the
slate unit was coupled to the dock unit 200. Enabling a
device is achieved, for example, by loading a device driv-
er corresponding to the device that is to be enabled.
[0116] (Step S15) The sensor 109 detects a coupling
state with the dock unit 200 and switches the coupling
signal A1 from an OFF state to an ON state. Since the
connection permission signal B1 is in an ON state in step
S 13, the slate unit 100 is connected to the dock unit 200
via a wire. Then, the process proceeds to step S21.
[0117] (Step S21) The device control unit 150 detects
a configuration of devices connected to the bus 210 of
the dock unit 200.
[0118] (Step S22) The device control unit 150 deter-
mines whether the detected device configuration is iden-
tical with the device configuration of the last time which

is searched for in step S14. If the device configurations
are identical with each other, the process proceeds to
step S26. If the device configurations are not identical
with each other, the process proceeds to step S23.
[0119] (Step S23) The device control unit 150 outputs
notification information for notifying a user that the de-
tected device configuration is not identical with the device
configuration of the last time the slate unit is coupled to
the dock unit 200 via a wire. Notification of information
is performed, for example, by displaying information on
the display 104. Here, the device control unit 150 prompts
a user to select whether or not to approve the different
device configuration, on the display 104.
[0120] (Step S24) The device control unit 150 receives,
from the input device (the touch panel 105), reply infor-
mation including a selection of whether or not to approve
the device configuration that is not identical with the de-
vice configuration of the last wired-connection time.
Then, the device control unit 150 determines whether or
not the received user’s selection is approval. If a user
approves, the process proceeds to step S25. If a user
does not approve, the process proceeds to step S27.
[0121] (Step S25) When there is a device that is added
since the last wired-connection time, the device control
unit 150 loads a device driver corresponding to the added
device. Then, the device control unit 150 updates the
device configuration corresponding to dock identification
information of the dock unit 200 recorded in the device
information table 122, to the detected device configura-
tion.
[0122] (Step S26) When the device driver correspond-
ing to each device of the dock unit 200 is loaded, and an
initial setting process for enabling each device ends, the
slate unit 100 becomes operable to control each device
of the dock unit 200.
[0123] (Step S27) The device control unit 150 switches
the connection permission signal B1 from an ON state
to an OFF state and outputs it to the switch 107 to prohibit
a wired connection with the dock unit 200.
[0124] Note that the following process may be execut-
ed when a wired connection is permitted or prohibited for
each device as illustrated in FIG. 11, or when a wired
connection is permitted or prohibited for each type of de-
vices, for example. In step S27, the device control unit
150 may disconnect only the switch connected to the
device that is not recorded in the device information table
122 obtained in step S14, among the current devices of
the dock unit 200 detected in step S21, in order to prohibit
a wired connection with the device. Also, in this case, the
device control unit 150 may inquire a user whether or not
to permit a wired connection with each device not record-
ed in the device information table, among the current
devices of the dock unit 200, in step S24. Then, the device
control unit 150 may receive reply information of whether
or not to permit a wired connection with each device and
disconnect only the switch connected to the device for
which a connection is not permitted.
[0125] (Step S28) The identification information au-
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thenticating unit 140 outputs notification information for
notifying a user of authentication failure, by a method
such as displaying the notification information on the dis-
play 104.
[0126] According to the above second embodiment,
the slate unit 100 receives dock identification information
that the dock unit 200 transmits using the IC tag 220, and
authenticates the dock unit 200 on the basis of the re-
ceived dock identification information. Then, when suc-
ceeding in authentication, the slate unit 100 executes a
control to permit a wired connection with the dock unit
200 in order to enable the devices in the dock unit 200.
This limits the slate unit 100 connectable to the dock unit
200 via a wire and thus ensures security of the devices
in the dock unit 200. For example, information stored in
the memory device of the dock unit 200 is prevented from
being read and leaked by a non-approved slate unit 100.
[0127] Also, since identification information is transmit-
ted and received using the IC tag 220, the slate unit 100
authenticates the received dock identification informa-
tion, before coupling to the dock unit 200. Thereby, the
slate unit 100 can execute a process for enabling devices
in the dock unit 200, such as loading a device driver, on
the basis of a device configuration recorded in the device
information table 122, before coupling to the dock unit
200 for which a wired connection is permitted. Thus, for
example, a time until devices in the dock unit 200 are
enabled is shortened so as to improve convenience for
a user, as compared to a case where an authentication
process is executed after the slate unit 100 is coupled to
the dock unit 200.
[0128] Also, since identification information is transmit-
ted and received using the IC tag 220, the slate unit 100
authenticates the dock unit 200 even when power supply
is not supplied to the dock unit 200. This simplifies the
configuration of the dock unit 200. Further, since identi-
fication information is transmitted and received using the
IC tag 220, the signal lines of the connection units 108
and 208 are reduced as compared to a method that pro-
vides a signal of identification information in the connec-
tion units 108 and 208. This reduces the size of a device
such as the connection units 108 and 208 and reduces
the cost for manufacturing the slate unit 100 and the dock
unit 200.
[0129] In the meantime, in the above second embod-
iment, the slate unit 100 is connectable to an ineligible
dock unit via a wire, for example, when the slate unit 100
is brought to an adjacent position of an eligible dock unit
for which a wired connection is permitted in order to set
the slate unit 100 in a connectable state to a dock unit
via a wire, and thereafter the slate unit 100 is coupled to
an ineligible dock unit. As described above, unrightful
use of the dock unit 200 is not preferable for security of
devices in the dock unit 200. Hereafter, such unrightful
use is referred to as "masquerading".
[0130] Next, two exemplary variants of the second em-
bodiment for preventing masquerading will be described.
[0131] First, the first exemplary variant will be de-

scribed. The first exemplary variant is configured by the
slate unit 100 and the dock unit 200 having the same
hardware configuration and function as the second em-
bodiment. Note that, in the dock unit 200, the IC tag 220
is connected to the bus 210.
[0132] FIG. 15 is a flowchart illustrating an exemplary
variant of authentication of the slate unit in the first ex-
emplary variant. In the process of FIG. 15, steps S31 to
S33 are added between steps S15 and S21 of FIG. 13.
In FIG. 15, processes other than steps S31 to S33 are
same as those in FIGS. 13 and 14, and thus their de-
scription will be omitted.
[0133] (Step S31) The identification information au-
thenticating unit 140 detects a coupling state with the
dock unit 200, for example, on the basis of a detection
signal (a coupling signal of FIGS. 10 to 12) from the sen-
sor 109, and receives dock identification information from
the identification information storing unit 221 of the dock
unit 200 via wires of the buses 111 and 210.
[0134] (Step S32) The identification information au-
thenticating unit 140 determines whether dock identifica-
tion information received via the wires is stored in the
identification information table 121. If the received dock
identification information is stored in the identification in-
formation table 121, the process proceeds to step S21
(refer to FIG. 14). If the received dock identification in-
formation is not stored in the identification information
table 121, the process proceeds to step S33.
[0135] (Step S33) The identification information au-
thenticating unit 140 switches the connection permission
signal B1 from an ON state to an OFF state and outputs
it to the switch 107 to prohibit a wired connection with
the dock unit 200. Then, the process proceeds to step
S28 (refer to FIG. 14).
[0136] As described above, in the first exemplary var-
iant, the slate unit 100 authenticates the dock unit 200
with dock identification information received from the IC
tag 220, and thereafter receives identification information
of the dock unit 200 via a wired bus when coupled to the
dock unit 200. Then, the slate unit 100 authenticates the
received dock identification information. When authenti-
cation fails, a wired connection is prohibited. Thereby,
when the slate unit is coupled via a wire to an ineligible
dock unit which is not the dock unit that has succeeded
in wireless authentication, the slate unit prohibits a wired
connection with a coupled dock unit on the basis of au-
thentication using dock identification information ob-
tained via a wire. As described above, the first exemplary
variant prevents masquerading.
[0137] Although, in the above first exemplary variant,
the slate unit 100 executes an authentication process
after coupled to the dock unit 200 by wired communica-
tion, this authentication process may be executed by
wireless communication in some other methods. For ex-
ample, the identification information receiving unit 130 of
the slate unit 100 is operable to adjust the strength of
radio wave emitted from the IC tag reader 110 in order
to set the coverage distance of wireless communication
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to one of two distances: a first distance and a second
distance that is shorter than the first distance.
[0138] In step S11 of FIG. 15, the identification infor-
mation receiving unit 130 sets the coverage distance of
wireless communication to the first distance and, when
the IC tag 220 of the dock unit 200 is adjacent at a dis-
tance equal to or smaller than the first distance, receives
identification information from the IC tag 220. On the oth-
er hand, in step S31 of FIG. 15, the identification infor-
mation receiving unit 130 sets the coverage distance of
wireless communication to the second distance that is
shorter than the first distance and, when the IC tag 220
of the dock unit 200 is adjacent at a distance equal to or
smaller than the second distance, receives identification
information from the IC tag 220 again. Here, it is prefer-
able that the second distance be set close to the distance
between the IC tag reader 110 of the slate unit 100 and
the IC tag 220 of the dock unit 200 in a coupling state.
[0139] As described above, probability of masquerad-
ing is reduced, even when an authentication process af-
ter coupling to the dock unit 200 is replaced by wireless
communication.
[0140] Next, a second exemplary variant will be de-
scribed. FIG. 16 is a block diagram of the second exem-
plary variant of hardware of the slate unit. In FIG. 16,
same reference signs are assigned to same devices as
those in FIG. 3.
[0141] In the slate unit 100a illustrated in FIG. 16, an
identification information storing unit 160 is added to the
slate unit 100 illustrated in FIG. 3. In FIG. 16, devices
other than the identification information storing unit 160
are same as those in FIG. 3, and thus their description
will be omitted.
[0142] The identification information storing unit 160 is
connected to the connection unit 108. Data stored in the
identification information storing unit 160 is referred to
via the connection unit 108 by a controller in a dock unit,
when the slate unit 100 is coupled to the dock unit de-
scribed in FIG. 17. The identification information storing
unit 160 may be a flash memory or a ROM.
[0143] FIG. 17 is a block diagram of a second exem-
plary variant of hardware of the dock unit. In FIG. 17,
same reference signs are assigned to same devices as
those in FIG. 4.
[0144] In the dock unit 200a illustrated in FIG. 17, the
switch 211 and the controller 230 are added to the dock
unit 200 illustrated in FIG. 4. Also, the dock unit 200a
includes a connection unit 208a, instead of the connec-
tion unit 208 illustrated in FIG. 4. In FIG. 17, devices other
than the connection unit 208a, the switch 211, and the
controller 230 are same as those in FIG. 4, and thus their
description will be omitted. The connection unit 208a and
the bus 210 are connected to each other via the switch
211. Also, the controller 230 is connected to the connec-
tion unit 208a and the switch 211.
[0145] The controller 230 is an electronic device in-
cluding a memory device, a computing device, and other
devices. The controller 230 includes a sensor (not de-

picted in the drawings) that detects a coupling state of
the dock unit 200a to the slate unit 100a. Like the sensor
109 of the slate unit 100a, this sensor has a function for
mechanically or optically detecting a connection between
connectors, for example.
[0146] The controller 230 detects a coupling state of
the dock unit 200a to the slate unit 100a and outputs the
signal indicating the coupling state to the switch 211. Al-
so, when the dock unit 200a is coupled to the slate unit
100a, the controller 230 refers to information stored in
the identification information storing unit 160 via the con-
nection unit 208a. The memory device in the controller
230 is a non-volatile memory device, such as a flash
memory and an SSD. Also, the computing device in the
controller 230 may be a processor, such as a CPU, or a
dedicated circuit, such as an FPGA and an ASIC.
[0147] The switch 211 is a component that connects
and disconnects the bus 210 and the connection unit
208a. The switch 211 connects and disconnects the bus
210 and the connection unit 208a in accordance with an
instruction from the controller 230. Specifically, when re-
ceiving a signal indicating the slate unit 100a and the
dock unit 200a are coupled to each other and a signal
that permits use of each device in the dock unit 200a
from the controller 230, the switch 211 switches to a state
that allows data to be transmitted to, and received from,
the slate unit 100a via the connection unit 208a. Also,
when a signal that permits use of each device in the dock
unit 200a is not input from the controller 230 (i.e., when
use of each device in the dock unit 200a is prohibited),
the switch 211 switches to a state that does not allow
data to be transmitted to, and received from, the slate
unit 100a via the connection unit 208a.
[0148] FIG. 18 is a block diagram of an exemplary var-
iant of functional configurations of the slate unit and the
dock unit in the second exemplary variant. In FIG. 18,
functions other than the identification information storing
unit 160, the switch 211, the controller 230, an identifi-
cation information table 231, and an identification infor-
mation authenticating unit 232 are same as those in FIG.
5, and thus their description will be omitted.
[0149] The identification information storing unit 160 is
added to the slate unit 100a. The identification informa-
tion storing unit 160 stores slate identification information
indicating the slate unit 100a.
[0150] The switch 211 and the controller 230 (refer to
FIG. 17) are added to the dock unit 200a. The controller
230 includes the identification information table 231 and
the identification information authenticating unit 232. The
identification information table 231 is configured by a
non-volatile memory device of the controller 230, and the
identification information authenticating unit 232 is con-
figured by a computing device of the controller 230.
[0151] The identification information table 231 stores
slate identification information indicating a slate unit that
is permitted to be connected via a wire. Note that slate
identification information of a same slate unit may be
stored in identification information tables of a plurality of
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dock units. Also, slate identification information of a plu-
rality of slate units may be stored in the identification in-
formation table 231 of one dock unit.
[0152] When the dock unit 200a is coupled to the slate
unit 100a, the identification information authenticating
unit 232 refers to slate identification information stored
in the identification information storing unit 160, and de-
termines whether the referred slate identification infor-
mation is stored in the identification information table 231
in order to authenticate the slate unit 100a. When the
referred slate identification information is stored in the
identification information table 231, authentication suc-
cesses, and the identification information authenticating
unit 232 controls the switch 211 to permit a wired con-
nection with the slate unit 100a. Note that it is preferable
that the process of the identification information authen-
ticating unit 232 be unchangeable from outside.
[0153] FIG. 19 is a sequence illustrating an exemplary
variant of an authentication process in the second exem-
plary variant. In FIG. 19, same reference signs are as-
signed to same processes as those in FIGS. 13 and 14.
[0154] When succeeding in authentication for the ad-
jacent dock unit 200a in accordance with the procedure
illustrated in steps S11 and S 12 of FIG. 13, the slate unit
100a sets the switch 107 in a connecting state to permit
a wired connection with the dock unit 200a (step S13).
Then, the slate unit 100a searches the device information
table 122 for a device configuration of the last time and
starts loading a device driver corresponding to the device
of the dock unit 200a coupled last time (step S14).
[0155] Thereafter, the slate unit 100a detects a cou-
pling state with the dock unit 200a (step S 15). Here, the
coupled dock unit 200a executes processes of steps S41
to S44. Note that the dock unit 200a that executes proc-
esses of steps S41 to S44 can be different from the dock
unit 200a that the slate unit 100a has successfully au-
thenticated in step S12.
[0156] (Step S41) The identification information au-
thenticating unit 232 detects a coupling state with the
slate unit 100a.
[0157] (Step S42) The identification information au-
thenticating unit 232 reads slate identification information
of the identification information storing unit 160 via the
connection units 108 and 208a. The identification infor-
mation authenticating unit 232 determines whether the
read slate identification information is stored in the iden-
tification information table 231. If the read slate identifi-
cation information is stored, the process proceeds to step
S43. If the read slate identification information is not
stored, the process proceeds to step S44.
[0158] (Step S43) The identification information au-
thenticating unit 232 sets the switch 211 in a connecting
state to permit a wired connection with the slate unit 100.
[0159] (Step S44) The identification information au-
thenticating unit 232 sets the switch 211 in a disconnect-
ing state to prohibit a wired connection with the slate unit
100.
[0160] On the other hand, after the execution of step

S15, the slate unit 100a tries to detect devices in the
coupled dock unit 200a via the bus 111, as in step S21
of FIG. 14. When the process of step S43 is executed to
set the switch 211 of the dock unit 200a in a connecting
state, the slate unit 100a executes the processes of and
after step S22 of FIG. 14. Note that processes of this
case are not illustrated in FIG. 19.
[0161] On the other hand, when the process of step
S44 is executed to set the switch 211 of the dock unit
200a in a disconnecting state, the slate unit 100a exe-
cutes the process of next step S45.
[0162] (Step S45) Since the switch 211 of the dock unit
200a is in a disconnecting state, the device control unit
150 is unable to detect the devices of the coupled dock
unit 200a. For example, if the device control unit 150 is
unable to detect the devices of the dock unit 200a within
a predetermined time, the device control unit 150 dis-
plays notification information on the display 104 to notify
a user that the devices of the dock unit 200a are unable
to be detected, and then ends the process.
[0163] As described above, in the second exemplary
variant, when the slate unit 100a is coupled after the dock
unit 200a is authenticated by the slate unit 100a, the dock
unit 200a authenticates the slate unit 100a on the basis
of identification information of the slate unit 100a that is
able to be referred to via the wired connection unit 208a.
When succeeding in authentication, the dock unit 200a
permits a wired connection of the slate unit 100a. Thus,
when another dock unit that is different from the dock
unit that wirelessly succeeds in authentication is connect-
ed to the slate unit via a wire, the dock unit 200a prohibits
a wired connection with the coupled slate unit 100a on
the basis of authentication using slate identification in-
formation obtained via a wire. Thereby, the second ex-
emplary variant in the information processing apparatus
of the second embodiment prevents masquerading.
[0164] Note that, as described above, the information
processing of the first embodiment is performed by caus-
ing the information processing apparatus 10 to execute
a program, and the information processing of the second
embodiment is performed by causing the processor 101
of the slate unit 100 to execute a program. Such a pro-
gram may be stored in a computer-readable storage me-
dium (for example, the storage medium 34). Such a stor-
age medium is, for example, a magnetic disk, an optical
disc, a magneto-optical disk, or a semiconductor mem-
ory. The magnetic disk includes an FD and an HDD. The
optical disc includes a CD, a CD-R(Recordable)/RW(Re-
writable), a DVD, and a DVD-R/RW.
[0165] When putting a program on market, a portable
storage medium having the program stored therein is pro-
vided, for example. Also, a program may be stored in a
memory device of another computer, so that the program
is distributed via the network 40. For example, a computer
stores a program, which is stored in a portable storage
medium or received from another computer, in a memory
device (for example, the HDD 103) and reads the pro-
gram from the memory device in order to execute it. Note
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that a program read from a portable storage medium (for
example, the storage medium 34) may be directly exe-
cuted, and a program received via the network 40 from
another computer may be directly executed. Also, at least
a part of the above information processing may be exe-
cuted by an electronic circuit, such as a DSP, an ASIC,
and a PLD (Programmable Logic Device).
[0166] The above merely illustrates a principle of the
embodiments. Also, a person skilled in the art will make
various modifications and alterations, and the embodi-
ments are not exactly limited to the configurations and
exemplary applications illustrated and described above,
but encompasses all corresponding exemplary variants
and equivalents thereof in the scope of the appended
claims and equivalents thereof.

Reference Signs List

[0167]

10 information processing apparatus
11 memory unit
12 receiver unit
13 control unit
14, 23 wired transmission channel
20 function extension unit
21 memory unit
22 wireless transmitter unit

Claims

1. An information processing apparatus that is coupla-
ble to a function extension unit to transmit data to,
and receive data from, the coupled function exten-
sion unit via a wired transmission channel, compris-
ing:

a memory unit configured to store unit identifi-
cation information indicating the function exten-
sion unit that is permitted to transmit and receive
data;
a receiver unit configured to, when adjacent to
the function extension unit, receive the unit iden-
tification information indicating the function ex-
tension unit from the adjacent function extension
unit by wireless communication; and
a control unit configured to permit data trans-
mission and reception with the adjacent function
extension unit via the wired transmission chan-
nel, when the received unit identification infor-
mation is identical with the unit identification in-
formation stored in the memory unit.

2. The information processing apparatus according to
claim 1, wherein
the memory unit further stores device identification
information indicating one processing device or a

plurality of processing devices in the function exten-
sion unit that is permitted to transmit
and receive data, and
the control unit starts a process for enabling control
of the processing device or processing devices indi-
cated by the device identification information stored
in the memory unit, when the received unit identifi-
cation information is identical with the unit identifica-
tion information stored in the memory unit.

3. The information processing apparatus according to
claim 2, wherein
the control unit detects the processing device or
processing devices in the function extension unit and
updates the device identification information stored
in the memory unit with device identification informa-
tion indicating the detected processing device or
processing devices, when the adjacent function ex-
tension unit is coupled to the information processing
apparatus.

4. The information processing apparatus according to
claim 3, wherein
when the adjacent function extension unit is coupled
to the information processing apparatus, the control
unit determines whether the processing device or
processing devices in the function extension unit are
identical with the processing device or processing
devices indicated by the device identification infor-
mation stored in the memory unit and, when not iden-
tical, outputs notification information for notifying that
a configuration of the function extension unit has
been changed.

5. The information processing apparatus according to
claim 3, wherein
when the adjacent function extension unit is coupled
to the information processing apparatus, the control
unit compares the processing device or processing
devices in the function extension unit with the
processing device or processing devices indicated
by the device identification information stored in the
memory unit and, when determining that the function
extension unit is equipped with a new processing
device or new processing devices on the basis of a
comparison result, prohibits data transmission and
reception with the function extension unit via the
wired transmission channel.

6. The information processing apparatus according to
claim 3, wherein
when the adjacent function extension unit is coupled
to the information processing apparatus, the control
unit compares the processing device or processing
devices in the function extension unit with the
processing device or processing devices indicated
by the device identification information stored in the
memory unit and, when determining that the function
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extension unit is equipped with a new processing
device or new processing devices on the basis of a
comparison result, prohibits data transmission and
reception only with the new processing device or
processing devices, among the processing devices
in the function extension unit, via the wired transmis-
sion channel.

7. The information processing apparatus according to
any one of claims 1 to 6, wherein when coupled to
the function extension unit after permitting data
transmission and reception via the wired transmis-
sion channel, the control unit receives the unit iden-
tification information from the coupled function ex-
tension unit via the wired transmission channel and,
when the unit identification information received via
the wired transmission channel is not identical with
the unit identification information stored in the mem-
ory unit, prohibits data transmission and reception
with the coupled function extension unit via the wired
transmission channel.

8. The information processing apparatus according to
any one of claims 1 to 7, wherein
the memory unit stores the unit identification infor-
mation indicating a plurality of function extension
units, and
the control unit permits data transmission and recep-
tion with the adjacent function extension unit via the
wired transmission channel, when the function ex-
tension unit indicated by the received unit identifica-
tion information is identical with one of the function
extension units indicated by the unit identification in-
formation stored in the memory unit.

9. The information processing apparatus according to
any one of claims 1 to 8, wherein
the receiver unit is a wireless IC tag reader.

10. A function extension unit that is couplable to an in-
formation processing apparatus to transmit data to,
and receive data from, the coupled information
processing apparatus via a wired transmission chan-
nel, comprising:

a memory unit configured to store unit identifi-
cation information indicating the function exten-
sion unit; and
a wireless transmitter unit configured to transmit
the unit identification information stored in the
memory unit to the information processing ap-
paratus by wireless communication, when adja-
cent to the information processing apparatus.

11. The function extension unit according to claim 10,
further comprising
a device identification information storing unit con-
figured to store device identification information in-

dicating the information processing apparatus that
is permitted to transmit and receive data, and
a connection control unit configured to, when cou-
pled to the information processing apparatus, re-
ceive the device identification information indicating
the information processing apparatus from the cou-
pled information processing apparatus, and prohibit
data transmission and reception with the coupled in-
formation processing apparatus via the wired trans-
mission channel when the received device identifi-
cation information is not identical with the device
identification information stored in the device identi-
fication information storing unit.

12. The function extension unit according to claim 10 or
11, wherein
the memory unit and the wireless transmitter unit is
configured by a wireless IC tag.

13. An information processing system comprising an in-
formation processing apparatus and a function ex-
tension unit, the information processing apparatus
being couplable to the function extension unit to
transmit data to, and receive data from, the coupled
function extension unit via a wired transmission
channel, wherein:

the information processing apparatus includes
a first memory unit configured to store unit iden-
tification information indicating the function ex-
tension unit that is permitted to transmit and re-
ceive data,
a receiver unit configured to, when adjacent to
the function extension unit, receive the unit iden-
tification information indicating the function ex-
tension unit from the adjacent function extension
unit by wireless communication, and
a control unit configured to permit data trans-
mission and reception with the adjacent function
extension unit via the wired transmission chan-
nel, when the received unit identification infor-
mation is identical with the unit identification in-
formation stored in the first memory unit; and
the function extension unit in the information
processing system includes
a second memory unit configured to store the
unit identification information indicating the func-
tion extension unit, and
a wireless transmitter unit configured to transmit
the unit identification information stored in the
second memory unit by wireless communication
in response to a request from the information
processing apparatus.

14. The information processing system according to
claim 13, wherein
the first memory unit further stores device identifica-
tion information indicating one processing device or
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a plurality of processing devices in the function ex-
tension unit that is permitted to transmit and receive
data,
the control unit starts a process for enabling control
of the processing device or processing devices indi-
cated by the device identification information stored
in the first memory unit, when the received unit iden-
tification information is identical with the unit identi-
fication information stored in the first memory unit.

15. The information processing system according to
claim 14, wherein
the control unit detects the processing device or
processing devices in the function extension unit and
updates the device identification information stored
in the first memory unit with the device identification
information indicating the detected processing de-
vice or processing devices, when the adjacent func-
tion extension unit is coupled to the information
processing apparatus.

16. The information processing system according to
claim 15, wherein
when the adjacent function extension unit is coupled
to the information processing apparatus, the control
unit compares the processing device or processing
devices in the function extension unit with the
processing device or processing devices indicated
by the device identification information stored in the
first memory unit and, when determining that the
function extension unit is equipped with a new
processing device or new processing devices on the
basis of a comparison result, notifies the information
processing apparatus.

17. The information processing system according to
claim 15, wherein
when the adjacent function extension unit is coupled
to the information processing apparatus, the control
unit compares the processing device or processing
devices in the function extension unit with the
processing device or processing devices indicated
by the device identification information stored in the
first memory unit and, when determining that the
function extension unit is equipped with a new
processing device or new processing devices on the
basis of a comparison result, prohibits data trans-
mission and reception with the function extension
unit via the wired transmission channel.

18. The information processing system according to
claim 15, wherein
when the adjacent function extension unit is coupled
to the information processing apparatus, the control
unit compares the processing device or processing
devices in the function extension unit with the
processing device or processing devices indicated
by the device identification information stored in the

first memory unit and, when determining that the
function extension unit is equipped with a new
processing device or new processing devices on the
basis of a comparison result, prohibits data trans-
mission and reception only with the new processing
device or processing devices, among the processing
devices in the function extension unit, via the wired
transmission channel.

19. The information processing system according to any
one of claims 13 to 18, wherein when coupled to the
function extension unit after permitting data trans-
mission and reception via the wired transmission
channel, the control unit receives the unit identifica-
tion information from the coupled function extension
unit via the wired transmission channel and, when
the unit identification information received via the
wired transmission channel is not identical with the
unit identification information stored in the first mem-
ory unit, prohibits data transmission and reception
with the coupled function extension unit via the wired
transmission channel.

20. The information processing system according to any
one of claims 13 to 18, wherein
the information processing apparatus further in-
cludes a third memory unit configured to store device
identification information indicating the information
processing apparatus, and
the function extension unit in the information
processing system further includes
a fourth memory unit configured to store the device
identification information indicating the information
processing apparatus that is permitted to transmit
and receive data, and
a connection control unit configured to, when cou-
pled to the information processing apparatus, read
the device identification information from the third
memory unit of the coupled information processing
apparatus, and prohibit data transmission and re-
ception with the coupled information processing ap-
paratus via the wired transmission channel when the
device identification information read from the third
memory unit is not identical with the device identifi-
cation information stored in the fourth memory unit.
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