1 Description Remote Control Apparatus, Electric Apparatus and Communication System Technical
Field 401] Embodiments of the present invegtion relates to a remote control apparatus and an
electric apparatus for use with a communication system which includes an electric apparatus and a
remote control apparatus which carries outﬂ@gjprqgm%k@ication with the electric apparatus, and a
communication system. Background Art [0002] Conventionally, a television receiver which can
be connected to the Internet is available. For example, a technique is known wherein a signal including
URL (Uniform Resource Locator) information of a network service relating to a television broadcasting

program igdpultinlexed with anghrapsmitied together withaa telewisien igage signal and a television
broadcasting receiver for receiving the signal establishes a connection to an access point

corresponipghig:theadRbn System

Technical Field
£000%]

Embodiments of the present invention relates to a
remote control apparatus and an electric apparatus for use
with a communication system which includes an electric
apparatus and a remote control apparatus which carries out
radic communication with the electric apparatus, and a
commurnication system.

Backaround Art
[0002]

Conventionally, a television receiver which can be
connected to the Internet is available. For example, a
technique is known wherein a signal including URL (Uniform
Resourcé Locator) information of a network service relating
to a televigion broadcasting program is multiplexed with
and trangmitted together with a television image signal and
a television broadcasting receivei for receiving the signal
establishes a connection to an access point corresponding

to the URL



2 through the Internet to receive data and outputs and displays a corresponding homepage to and on
a CRT (Cathode Ray Tube) (refer to Japanese Patent Laid-Open No. Hei 9-162818). [0003]
Meanwhile, another technique is known wherein a television receiver which can be connected to the
Internet uses information recorded on an information recording medium such as an IC (Integrated
Circuit) card to carry out various data processes on the Internet (refer to Japanese Patent Laid-Open
No. 2001-67412). [0004] In such a television receiver which can be connected to the Internet as
described above, an IC card is brought to a position in the proximity of a reader/writer built in or
externally connectedsto & tedevisioaapparatsody; aad deommatich whitchus sead:6ut from and is to
be written into-the IC card is transferred through the Internet. For example, where a user downloads
and enjoys a cérBRESIECRaSaTHEVIE G BLplay Mg tfstAe Sart IC e8fd i8tbréudhitio a position in the
proximity of the reader/writer and information recorded in the IC card is sent through the television
receiver to pay @@piieAas& piicd 8Pthe corftéitr Ohthd ditfdtRmdr -ent Laid-Open No.

Hei $-162818).
[0003]

Meanwhile, another technigue is known wherein a
television receiver which can be connected to the
Imtefnet uses information recorded on an information
recording medium such as an IC (Integrated Circuit) card
to carry out various data processes on the Internet
(refer to Japanese Patent Laid-Open No. 2001-67412;.
[0004]

In such a television receiver which can be
connected to the Internet as described above, an IC card
is brought to a position in the proximity of a
reader/writer bullt in or externally connected toc a
television apparatus body, and infoﬁmation which is read
cut from and i1s to be written into the IC card is
transferred thrﬁugh the Internst. For example, where a
user downloads and enjoys a content such as a movie or a
playing game, an IC card is brought to a pesition in the
proximity of the reader/writer and information recorded

in the IC card is sent through the television receiver to

pay a purchase price of the content. On the other hand,



when the user carries out a normal operation for a television receiver such as sound volume
adjustment or channel changeover, an operation instruction is inputted to a remote control apparatus
(remote controller) placed at a location spaced by a predetermined distance from the television
receiver and is sent to the television receiver. [0005] In this instance, although a normal operation
instruction to the television receiver is inputted by opgration of the remote controller, where an IC card
is applied to the television receiver for purchase of a content or the like, the user must bring the IC
card to the television receiver, and this is not good in convenience in use to the user. [0006]

Thus, it seemgraspossikieidea-to-providesa semote eontral apparatas iith & reader/writer which carries
out reading out and writing of information from and into an information recording medium such as an
IC card in ordeethat asirocessing bperationsm whichatha dnfomhatien retibrdirgemédivm is used, for
payment of a price or the like through the Internet communication can be carried out using the remote
control apparatusrathandist agapositiospavediratdy froAd feledsibATeésiveRHode A

to a remote controel apparatus (remote controller) placed
at a location spaced by a predetermined distance from the
television receiver and is sent to the television
receiver.

[0005]

In this instance, although a normal operation
instruction to the television receiver is inpﬁtted by
operation of the remote controller, where an IC card 1is
applied ﬁo the television receiver for purchase of a
content or the like, the user must bring the IC card to
the television receilver, and this is nof good 1in
convenience in use to the user.

[0006]

Thus, it seems a possible idea to provide a remote
control apparatus with a reader/writer which carries out
reading out and writing of information from and into an
information recording medium such as an IC card in order
that a processing operation, in which the information
recording medium is used, for payment of a price or the
like through the Internet communication can be carried

out using the remote control apparatus at hand at a



Incidentally, it may be a possible idea to communicate, between such a remote control apparatus
(remote controller) and a television receiver whiclais a remotely controlled electric apparatus as
described hereinabove, not only a remote control instruction but also a signal other than the remote
control ingtseGtionoginfopnatan wch isread aut devard tstohecwtitterr into an IC card and so forth).
In this instance, it is preferable that transmission and reception which include no waste in a
communig¢atianypath and a format and is simple and appropriate in processing can be carried out.
[0008] Embodiments of the present invention provide a remote control apparatus, an electric
apparatus and a cormmtihiation Sygtem whereinain a process capeslsdlilyy appligag arcmformation
recording medium such as an IC card to an electric apparatus which is controlled by a remote control
apparatus;dhencomrauricatidreteteeen theidmote conteolapparatusidncihe elgctacapparatus is
made appropriate S to implement more comfortable user operation. Disclosure of Invention [0009]
According teaditst aspedt:of e plesemtdnvention] ¢there isprovided avemotsdaritroi &pparatus which
carries out radio communication with an electric apparatus, including a reader/writer adapted to carry
out readingpootaid writingrofiefbimdtion $fbat anddnto evoareza infermatien recsrdinigiiedium, and
transmission/reception means adapted to carry out transmission and reception of a signal to and from
the electrizeagsparatusy the watsneBdipnAe ceptiohemeam:-radsMittigraret- fezeiving: as bperation
instruction to the electric apparatus, a control instruction to the remote control apparatus, information
to be written irtddkoh theiitemmatibhascordifg medamnn &Rd irforiaiioh red@atrit6Mmi®@ information

recording medium to and from the electric apparatus using packets of the same format.
{(information which is read out from and is to be written

into an IC card and so foxrth). In this instance, it is
preferable that transmission and reception which include no
waste in a communication path and a format and is simple
and appropriate in processing can be carried out.
[ooosgl

Embodiments of the present invention provide a
remote control apparatus, an electric apparatus and a
communicatidn system wherein, in a process carried out by
applying an information.recording medium such as an IC card
to an electric apparatus which is controlled by a remote
control apparatusg, the communication between the remote
control apparatus and the electric apparatus 1is made

appropriate



[0010] According to a second aspect of the present invention, there is provided an electric
apparatus which carries out radio communicationgvith a remote control apparatus having a
reader/writer adapted to carry out reading out and 6 writing of information from and into or on an
information recording medium and is controlled by the remote control apparatus,including
transmissjen/iegepinermeains-for carryngreli Transseissiopanatreoaption of a signal to and from the
remote control apparatus by the radio communication,thetransmission/receptionmeans transmitting
and receWirgrdieparatiof iAStMESHOA®D the electric apparatus, a control instruction to the remote
control apparatus, information to be written into or on the information recording medium and

informatio? A out from the information recording medium to and from the remote control apparatus

usin ki f th . ;
g packets of t eﬁcacng}%é%@gat to a first aspect of the present

invention, there is provided a remote control apparatus
which carries out radio communication with an electric
apparatus,-including a reader/writer adapted to carry out
reading out and writing of information from and into or on
an information recording medium, and transmission/reception
means adapted to carry out transmission and reception of a
gignal to and from the electric  apparatus, the
transmission/reception means transmitting and receiving an
operation instruction to the electric apparatus, a control
instruction toc the remote control apparatus, information to
be written into or on the information recording medium and
information read out from the information recording medium
to and from the electric apparatus using packets of the
same format.

foolc]

Aécording to a second aspect o©f the present
invention, there is provided an electric apparatus which
carries out zradio communication with a remote control
apparatus having a vreader/writer adapted to carry out

reading out and



[0011] According to a third aspect of the present invention, there is provided a communication
system which includes an electric apparatus and a remote control apparatus which carries out radio
communication with the electric apparatus, whereim the remote control apparatus includes a

reader/wrifer adapfed o caineeuizeading pebandwatingeldnfermation fromi asdinta o &h an
information recording medium, and first transmission/reception means adapted tocarry out

transmissieitard tegeptiemota signadl to anddrerothe 12eleitic apparatambdydhedgadiorol
communication, and the electric apparatus includes second transmission/reception means for carrying
out transmaisgipnsanckreceptinalafd signal torant:amdhengmeote penisel apparatus by the-radio
communication, the first and second transmission/reception means transmitting and receiving an
operationdastitictiog tethe eleatiieraippaiatns sandonteat dnstritstiontd the sematel cantrobapparatus,
information to be written into or on the information recording medium and infoimation read out from the
informatiahcreeordinganedinrntotand framrihe electrie apparatussusingpacketsof thersdire format.
[0012] According to embodiments of the present invention, an operation instruction to the
electric apparatus] asdoitmo| instructidreto the rermetescoim] apparates; information tossewritten into
or on the information recording medium and information read out from the information recording
medium are pieettdniagd tadsmited withhgacketsafthe same fasmat Bytstandardizinsand
transmitting the packets on the communication path, standardization and coexistence in an
appropriatel fortmcan berphisvieds, a control instruction to the remote

control apparatus, information to be written into or on the

information recording medium and information read out from

the information recording medium to and £rom the remote

control apparatus using packets of the same format.

[0011]

According to a third aspect of the present
invention, there is provided a communication system which
includes an electric apparatus and a remote control
apparatus which carries out radio communication with the
electric apparatus, wherein the remote control apparatus
includes a reader/writer adapted to carry out reading out
and writing of information from and into or on an
information recoxrding medium, and first

transmission/reception means adapted to carry out

transmission and reception of a signal to and from the



Brief Description of Drawings [0013] 8 [FIG. 1] FIG. 1 is a schematic view showing a
configuration of a communication system which ingludes a remote control apparatus to which an
embodiment of the present invention is applied. [FIG. 2] FIG. 2 is a block diagram showing a
configuration of the remote control apparatus according to the embodiment. [FIG. 3]

electric apparatus by the radico communication, and the

electric apparatus includes second tranémission/reception
means for carrying out transmission and reception of a
signal to and from the remote control apparatus by the
radio communication, the first and second
transmission/reception means transmitting and receiving an
operation instruction to the electric apparatus, a control
instruction to the remote contrcl apparatus, information to
be written into or on the information recording medium and
information read out £rom +the information recording medium
to and from the electric apparatus using packets of the
same format.
[co12]

According to embodiments of the present invention,
an operétion instruction to the electric apparatus, a
control instruction to the remote contreol apparatus,
information to be written intc or or the information
recording medium and information read out from the
information zrecording medium are placed on and transmitted
with packets of the same format. By standardizing and
transmitting the packets on the communication path,
standardization and coexistence in an appropriate form can
be achieved.
Brief Description of Drawings

[C013]



FIG. 3 is a block diagram showing a configuration of a television receiver which can be remotely
controlled by the remote control apparatus according to the embodiment. [FIG. 4] FIG.4is a
front elevational view of the remote control apparatus according to the embodiment. [FIG. 5] FIG.
5 is a schematic view showing an internal configuration of the remote control apparatus according to
the embodiment. [FIG. 6] FIG.6is a schematichiew showing an arrangement configuration on a
board of the remote control apparatus 9

[FIG. 1]

FIG. 1 1s a schematic view showing a configuration
of a communication system which includes a remote control
apparatus to which an embodiment of the‘present invention
ig applied.

[FIG. 2]

FIG. 2 is a block diagram showing a configuration

of the remote control apparatus according to the

embodiment.

FIG., 2 is a block diagram showing a configuration
of a television receiver which can be remotely contrelled
by the remote control apparatus according to the
embodiment.l
[FIG. 4]

FIG. 4 is a front elevational view of the remote
control apparatus according to the embodiment.
[FIG. 51

“FIG. 5 is a schematic view showing an internal

configuration of the remote control apparatus according
to the embodiment.
[FIG. ©]

FIG. 6 1s a schematic view showing an arrangement

configuration on a beoard of the remote control apparatus



according to the embodiment. [FIG. 7] FIG. 7 is a front elevational view of a remote control
apparatus which does not include numeral keys. [FIG. 8] FIG. 8 is a schematic view showing an
internal configuration of another remote control apparatus to which an embodiment of the present
invention is applied: (A) is an orthogonally projected view from the front face side, (B) is a schematic
sectional view and (C) is a schematic orthogonally projected view from the rear face side, respectively.
[FIG. 9] FIG. 9 is diagrammatic views illustrating an example of a format of a packet transferred
in the communication system according to the embodiment. [FIG. 10] FIG. 10 is diagrammatic
views illustratingar¢xample ota foranataf arpacket transferred within the television receiver
according to the embodiment. [FIG. 11] FIG. 11 is diagrammatic views illustrating an example of
a format of a p&acket transferred between the television receiver and the remote control apparatus in

FiG. 7 is a front elevational view of a remote
control apparatus which does not include numeral keys.
[FIG. 8]

FIG. & is a schematic view showing an internal
configuration of another remote control apparatus to
which an embodiment of the present invention is appliéd:
(A} is an orthogonally projected view from the front face
Side, (R} is a schematic sectional view and (C) is a
schematic orthogonally projected view from the rear face
side, respectively.

[FIG. 2]

FIG. 9 is diagrammatic views illustrating an
example of a format of a packet transferred in the
communication system according to the embodiment.

[FIG. 10]

FIG. 10 is diagrammatic views illustrating an
example of a format of a packet transferred within the
television receiver according to the embodiment.

[FIG. 11}

FIG. 11 is diagrammatic views illustrating an

example of a format of a packet transferred between the

relevision receiver and the remote control apparatus in



10 the communication system according to the embodiment. [FIG. 12] FIG. 12 is a schematic
view showing a configuration of another communication system to which the embodiment of the
present invention is applied. [FIG. 13] FIG. 13 is a flow chart illustrating processing operation of a
remote control apparatus according to the embodiment. [FIG. 14] FIG. 14 is a flow chart
illustrating processing operation of a television recejyer according to the embodiment.

the communication system according to the embodiment.
[FIG. 12]

FIG. 12 is a schematic view showing a configuration
of another communication system to which the embodiment
of the present invention is applied.

[FIG. 13]

FIG. 13 is a flow chart illustrating processing
operation of a remote contrel apparatus according to the
embodiment.

[FIG. 14]

FIG. 14 is a flow chart illustrating processing
operation of a television receiver according to the
embodiment.

[FIG. 15]

FIG. 15 is a sequence diagram i1llustrating data
transfer carried out by the remote control apparatus and
the television receiver according to the embodiment.
[FIG. 16]

FIG. 16 is a sequence diagram illustrating data
transfer carried out by the remote control apparatus and
the television receiver according to the embodiment.
[FIG. 17]

1G. 17 is a flow chart illustrating a flow of

processes for setting a remote controller CPU to a low



[FIG. 15] FIG. 15 is a sequence diagram illustrating data transfer carried out by the remote
control apparatus and the television receiver according to the embodiment. [FIG. 16] FIG.16is a
sequence diagram illustrating data transfer carried out by the remote control apparatus and the
television receiver according to the embodiment. [FIG. 17] FIG. 17 is a flow chart illustrating a
flow of processes for setting a remote controller CP&Jlto alow 11 power consumption state. [FIG. 18]
FIG. 18 is a sequence diagram illustrating a flow

power consumption state.
[FIG. 18]

FIG. 18 is a seqguence diagram illustrating a fliow
of command processes between the television receiver and
the remote contrcl apparatus.

[FIG. 19]

FIG. 19 is a seguence diagram illustrating a flow
of command processes for setting the remcote controller
CPU of the television receiver to a low power consumption
state.

[FIG. 20]

FIG. 20 1s a sequence diagram illustrating a flow
of processes of a further ﬁemote control apparatus which
has a function of issuing a command for setting a
reader/writer is =zet to a low power consumption state and
to which an embodiment of the present invention is
applied. |
[FIG. 21]

FIG. 21 is a sequence diagram illustrating
operation of a command transmission time number counter
of the remote controller CPU of the television receiver.
[FIG. 22]

FIG. 22 is a flow chart illustrating processing

operation of the remote control apparatus in a low power



of command processes between the television receiver and the remote control apparatus. [FIG. 19]
FIG. 19 is a sequence diagram illustrating a flow of command processes for setting the remote
controller CPU of the television receiver to a low power consumption state. [FIG. 20] FIG. 20 is a
sequence diagram illustrating a flow of processes of a further remote control apparatus which has a
function of issuing a command for setting a reader/writer is set to a low power consumption state and
to which an embodiment of the present invention is applied. [FIG. 21]

consumption setting process.
[FIG. 23]

FIG. 23 is a flow chart illustrating processing
operation of the television receiver in the low power
cbmsumption setting process.

Best Mode for Carrying Out the Invention
(0014}

A description will be given belcow of the preferred
embodiments for carrying cut the present invention with
reference to accompanying drawings.

[0015]

FIG. 1 shows a configuraticn of a communication
system 1 to which an embodiment of the present invention
igs applied. Referring to FIG. 1, the communication system
1 includes a remote controlling apparatus (hereinafter
referred to as remote controller) 100, and a television
receiver 200 which is an example of an electric apparatus
which communicates with the remote controller 100 by
radlio communication.

[0016]

The remote controller 100 includes a key operation
section on which operation keys for inputting an
operation signal based on an coperation of the television

receiver 200 by a user are arrayed, and a reader/writer



FIG. 21 is a sequence diagram illustrating operation of a command transmission time number counter
of the remote controller CPU of the television receiver. [FIG. 22] FIG. 22 is a flow chart illustrating
processing operation of the remote control apparatus in a low power 12 consumption setting process.
[FIG. 23] FIG. 23 is a flow chart illustrating processing operation of the television receiver in the
low power consumption setting process. 13

.for reading out and writing information from and into an
IC card (not shown). The television receiver 200 has a
function as an cordinary television broadcast receiver and
a function of establishing a connection to the Internet.
The television receiver 200 can download a content such
as a movie, an animation, a drama, a sports game, a
playing game and so forth provided by a service provider
through the Internet and reproduce the content.

10017]

As a short-distance radio communication method to
be applied to the communication system 1, a communication
method is available which has a maximum data transfer
rate of 250 kbps and a maximum transmission distance of
30 m and allows a large number oI apparatus to be
connected to one network and besides is low in power

" consumption. This short-distance radic communication
method is applied to remote control of a domestic
appliance and so forth, and the IEEE (Institute of
Electrical and Electronic Engineers) 802.15.4 is used as
the interface for a physical layer and a carrier
frequency band of the 2.4 GHz band same as that oif the
IEEE 802.11lb of the radio LAN (Local Area Network)
standards is divided into and used with 16 channels in

Japan. It is to be noted that, in the United States, the



Best Mode for Carrying Out the Invention [0014] A description will be given below of the preferred
embodiments for carrying out the present invention with reference to accompanying drawings. [0015]
FIG. 1 shows a configuration of a communication system 1 to which an embodiment of the present
invention is applied. Referring to FIG. 1, the communication system 1 includes a remote controlling
apparatus (hereinafter referred to as remote controller) 100, and a television receiver 200 which is an
example of an electric apparatus which communicate$ with the remote controller 100 by radio
communication. [0016] The remote controller 100 includes a key operation section on which

operation keys for inputting.an operation signal based on an qpgration ptthedeleyision regeiver 200 by
a user are arrayed, and a reader/writer :
can be used.
(00181
The remote controller 100 and the television

receiver 200 carry cut transfer of signals by
bidirectional short-distance radio communication using an
"RF (radio frequency) signal of the carrier frequency of
2.4 GHz by the IEEE 802.15.4 communication method.

[0019]

The IC card incorporates an IC chip which includes

a rewritable semiconductor memory such as an EEPROM
(Erasable Programmable Read Only Memory), a CPU (Central
Processing Unit) and so forth, and can carry out
complicated data processing. The IC card from and into
which information can be read out and written by the
remote controller 100 is formed from & contactless type
IC card from and intc which information can be read out
and written without the necessity for contacting the same
with the reader/writer of the remote contreoller 100. The
IC card thus utilizes radic waves oscillated from the
reader/writer to carry out transmission and reception of
a siénal to and from the remote controller 100.

[0020]

Into and from the IC card from and into which



13 for reading out and writing information from and into an IC card (not shown). The television receiver
200 has a function as an ordinary television broadcast receiver and a function of establishing a
connection to the Internet. The television receiver 200 can download a content such as a movie, an
animation, a drama, a sports game, a playing game and so forth provided by a service provider
through the Internet and reproduce the content. [00 g] As a short-distance radio communication
method to be applied to the communication system 1, a communication method is available which has
a maximum data transfer rate of 250 kbps and a maximum transmission distance of 30 m and allows a

large number of apparatus to be connacteddo one networkand besides islow in power consumption.
This short-distance radio communication method is applied to remote control of a domestic appliance
and so forth, anrdh theol EER (Institutel affelestricab and E=lectronia Engineets)802:15.4ris used as the
Jinterface for a physical layer and a carrier frequency band of the 2.4 GHz band same as that of the
IEEE 802.11bwtfithk radioriAN ¢secal ATea Network) stargdards is dividetkiato ardd ased with 16
channels in Japan. It is to be noted that, in the United States, the 14 915 MHz band can be used, and

in Europe, thec868 #Hz band can becused. [0518] L £ icThé amoebeatréier A 0D I thetelevision

receiver 200 carry out transfer of signals by . o
for permitting accessing to an electric apparatus 1s

written and read out.
[0021]

FIG. 2 shows a configuration ¢of the remote
controller 100. Referring to FIG. 2, the remote
controller 100 includes an antenna 101 for communicating
with the television receiver 200 by radic communication,
an RF transmission/reception section 102 for transmitting
and receiving an RF signal through the antenna 101, a CPU
103, a memory 104 connected to the CPU 103, a key
cperation section 105, a reader/writer 106 for reading
out and writing information from and into an IC card, an
antenna 107 for carrying out electromagnetic interaction
with the IC card, and a battery and power supply section
108 for supplying power to the components mentioned.
[0022]

The reader/writer 106 carries out reading ocut and
writing of information from and into the IC card using a
technique of RFID {(Radio Frequency Identification). In

particular, if current flows to the antenna 107, then an



bidirectional short-distance radio communication using an RF (radio frequency) signal of the carrier
frequency of 2.4 GHz by the IEEE 802.15.4 communication method. [0019] The IC card
incorporates an IC chip which includes a rewritable semiconductor memory such as an EEPROM
(Erasable Programmable Read Only Memory), a CPU (Central Processing Unit) and so forth, and can
carry out complicated data processing. The IC card rom and into which information can be read out
and written by the remote controller 100 is formed from a contactless type IC card from and into which
information can be read out and written without the necessity for contacting the same with the

reader/writer gfithe yemote gontselar00. Fhel€ card jausutilizes radiosmaves.esgifated from the
reader/writer to carry out transmission and reception of a signal to and from the remote controller 100.

[0020] Into anddmom ke |G carchfromcand: irdo mdviei Iscinfatmation is readyoutfand wetten by the
remote controller 100, information such as an electronic money which is processed for accounting
upon purchasérof @arcaententrora: persopakigentification rimebereerdze pdsswardfor férmitting accessing
to an electric apparatus is written and read out. [0021]

placed in the magnetic field, then an AC vcoltage is

induced in an antenna coll which the IC card has. This AC

voltage is converted into a_DC voltage in the IC card,

and the IC chip operates with the DC veltage. Further,

when electric current flows through the antenna of the IC

card, a magnetic field 1s generated and has an influence

on the antenna 107. The reader/writer 106 carries out

amplitude shift keying (ASK), freguency shift keying

(FSK}, phase shift keying (PSK} or the 1ike for the

carrier communicated with the IC card to carry out

communication with the IC card. The reader/writer 106

uses such an electromagnetic induction method cf the

electromagnetic wave frequency of 13.56 MHz of the REID

as described above to establish magnetic coupling between

thé antenna 107 and the antenna of the IC card to carry

out transfer of a gignal to and from the IC card.

[0023]

The key operation section 105 has various operation
keys arrayed thereon for inputting various operation

commands to the television receiver 200 based on an

operation thereof by the user such as, for example, a



FIG. 2 shows a configuration of the remote controller 100. Referring to FIG. 2, the remote controller
100 includes an antenna 101 for communicating with the television receiver 200 by radio
communication, an RF transmission/reception section 102 for transmitting and receiving an RF signal
through the antenna 101, a CPU 103, a memory 104 connected to the CPU 103, a key operation
section 105, a reader/writer 106 for reading out and vsgriting information from and into an IC card, an
antenna 107 for carrying out electromagnetic intera&tion with the IC card, and a battery and power
supply section 108 for supplying power to the components mentioned. [0022] The reader/writer

106 carries outeading out and writingqafinformation from apdratotbe lGeLard yising ataghnique of
REID (Radio Frequency Identification). In particular, if current flows to the antenna 107, then an 16
alternating magnetie fiekdis:genesatednn the anteana 107, anckif she: |G carchmoved ta e proximity of
a card information reading section of the reader/writer 106 placed in the magnetic field, then an AC
voltage is induceskinainsantenna €pit whicte ths G/ cardrhas: Jthiss ACrvpltagews cohverted into a DC
voltage in the IC card, and the IC chip operates with the DC voltage. Further, when electric current
flows through thie amtenha®f the ICleard, @ raghelis fiekkig generated and has an influence on the
antenna 107. The reader/writer 106 carries out amplitude shift keying (ASK), frequency shift keying
(FSK), phase $Rifteying (PSK) or the like for the carrier communicated with the IC card to carry out
communication with the IC card. The reader/writer 106 uses such an electromagnetic induction
method of the electromagRefEWATE fretitieh§ bi43SMRf bf tReRIID 4<dEsSibed above to
establish magnetic coupling between the antenna 107 and the antenna of the IC card to carry out

transfer of a sigHAP Y and froft the IEEE&H T0023] ™ Fhe kB opRratibh Section 105 has various |

operation keystﬁ{)r% d thereon for inputting various operation commands to the television receiver
200 based on an operation thereof by the user such as, for example, a

The CPU 103 reads cut a program stored in the RCOM
of the memcory 104 and develops the program on the RAM of
the memory 104 tc contrel general signal processing of
the remote controller 10C.

[gg2e67

The RF transmission/reception section 102 carries
out short~distance radio communication using an RF signal
of the carrier frequency of 2.4 GHz by the IEEE 802.15.4
through the anténna 101 to transfer a signal.

[0027]

The RF transmission/reception section 102 transmits
an.ordinary operation instruction for sound volume
adjustment, channel changeover or the like to the
television receliver 200 by unidirecticnal short-distance
radio communicaticn to the television receiver 200 and

transfers information to be read out from and written



17 channel selection key or keys, a sound volume key or keys and a determination key. Some of the
operation keys are used also as keys necessary for processing in which information in the IC card is
used. [0024] The memory 104 includes a RAM (Random Access Memory), a ROM (Read Only
Memory) and so forth. [0025] The CPU 103 reads out a program stored in the ROM of the
memory 104 and develops the program on the RAl\ﬂg the memory 104 to control general signal
processing of the remote controller 100. [0026] he RF transmission/reception section 102
carries out short-distance radio communication using an RF signal of the carrier frequency of 2.4 GHz
by the IEEE 802:15.41broughdhe @antgnnai 10k sa-transfer asignal {0027knce ThelRE
transmission/reception section 102 transmits an ordinary operation instruction for sound volume
adjustment, channekchamgeovenortbe likedo the television receiveP200 By unidirectional
short-distance radio communication to the television receiver 200 and transfers information to be read
out from and W#itteR 1

The battery and power supply section 108 includes a
battery for driving the remote controller 100 and a power
supply for supplying current for allowing the
reader/writer 106 to carry out reading out and writing of
information from and intc the IC card.

[0029]

In the short-distance radio communication, since
the RF signal is non-directional, the remote controller
100 can communicate with the television receiver 200 even
if an obstacle exists therearound. Further, even 1f the
amount of data to be read out from or written into the IC
card is great, the remote controller 100 can transfer the
data at a high spesed.

[0030C]

FIG. 3 shows a configuration of the television
receiver 200. Referring to FIG. 3, the television
receiver 200 includes an antenna 201 for communicating
with the remote controller 100 by radio communication, an
RF transmission/reception section 202 for transmitting
and receiving an RF signal through the antenna 201, a

remote contrcller contrelling CPU 203 for controlling the



18 into the IC card by bidirectional short-distance radio communication under the control of the CPU
103. [0028] The battery and power supply section 108 includes a battery for driving the remote
controller 100 and a power supply for supplying current for allowing the reader/writer 106 to carry out
reading out and writing of information from and into the IC card. [0029] In the short-distance radio
~ communication, since the RF signal is non-directional, the remote controller 100 can communicate
with the television receiver 200 even if an obstacle exists therearound. Further, even if the amount of
data to be read out from or written into the IC card is great, the remote controller 100 can transfer the
data at a highyspeegk [@30] roller 100, a memory 204 connected to the

‘remote controller controlling CPU 203, a set CPU 2053, a
set memory 206 connected to the set CPU 205, a screen
display section 207, and an Internet connection section
208 connected to the Internet through a communication
line.

[0031]

The RF transmission/reception section 202 transmits
and receives a signal to and from the remote controller
100 by short-distance radio communication using an RE
signal of the carrier frequency of 2.4 GHz by the IEEE
802.15.4 communication method.

[0032]

The screen display section 207 includes, where it
is, for example, an LCD (Liguid Crystal Display)
apparatus, an ligquid crystal panel, a backlight and so
forth, and displays a television program, a content
acquired through the Internet, a selection screen for a
remote controller operation and so forth.

[0033]

The Internet connection section 208 is connected to
the Internet through a communication circuit for a
broadband or the like such that it can download a content

of a movie, sports, a drama, a playing game or the like



FIG. 3 shows a configuration of the television receiver 200. Referring to FIG. 3, the television receiver
200 includes an antenna 201 for communicating with the remote controller 100 by radio
communication, an RF transmission/reception section 202 for transmitting and receiving an RF signal
through the antenna 201, a remote controller controlling CPU 203 for controlling the 19 remote
controller 100, a memory 204 connected to the rem%e controller controlling CPU 203, a set CPU 205,
a set memory 206 connected to the set CPU 205, a screen display section 207, and an Internet
connection section 208 connected to the Internet through a communication line. [0031] The RF

transmission/recegtian seetien-202 rapsmiits ansreceives a sigaaltewantifrormibe remote €ontroller
100 by short-distance radio communication using an RF signal of the carrier frequency of 2.4 GHz by
the IEEE 80245.4 eommuication-methodi{@32]et cFhescreemdisplayisectian 207agcludes,
where it is, for example, an LCD (Liquid Crystal Display) apparatus, an liquid crystal panel, a backlight
and so forth, @rd displayseaitelevision qregrang dcomtenvacquiredithtough thiesintezaet, a selection
screen for a remote controller operation and so forth. [0033]

face of the television receiver 200 and connected by an

HDMI {High Definition Multimedia Interface) cable or the

The set memory 206 includes a RAM, a RCM and so
forth.
idOBS}

The set CPU 205 reads out a program stored in the
ROM of the set memory 206, develops the program én the
RAM of the set memcory 206 and executes the program to
control signal processing of the.television recelver 200
as a whole. As a particular example, the set CPU 205
carries out data processing on the Internet through the
Internet connection section 208, control of image
processing of an image to be displayed by the screen
display section 207 and so forth. Further, the set CPU
205 acquires information processed on the Internet from
the server through the Internet connection section 208
and transmits the information to the remote contreller
contrelling CPU 203.

[0036]



The Internet connection section 208 is connected to the Internet through a communication circuit for a
broadband or the like such that it can download a content of a movie, sports, a drama, a playing game
or the like 20 from a server under the control of the set CPU 205. It is to be noted that the Internet
connection section 208 may be provided in a separate housing provided on the rear face of the
television receiver 200 and connected by an HDMI (High Definition Multimedia Interface) cable or the
like. [0034] The set memory 206 includes a RAM, a'ROM and so forth. [0035] The set CPU 205
reads out a program stored in the ROM of the set memory 206, develops the program on the RAM of

the set memory 206 anghexegstes-theoprogiam 19 gestral signagl processing.af the television receiver
200 as a whole. As a particular example, the set CPU 205 carries out data processing on the Internet

through the Interpet gonnection section 208, control of image processing of an image to be displayed
by the screen display section 207 and so forth. Further, the set CPU 205 acquires information -
processed on the Inter@étefrararthé sepneritmoughthe dmtermet tonoetidh géctions208sand: transmits
the information to the remote controller controlling CPU 203.

and develops a program stored in the ROM of the memory

.204 on the RAM of the memory 204 to control transmission -

and reception of a signal to and from the remote

controller 100 carried ocut by the RF

transmission/reception section Z0Z.

[6038]

The remote controller controlling CPU 203 conveys

information from the server acquired from the set CPU 2035

through the remote controller 100 by the short-distance

radio communication described hereinabove and reads out

and writes information from and into the IC card through

the CPU 103 of the remote controller 100. In other words,

reading out and writing of information from and into the

IC card carried out by the reader/writer 106 of the

remote controller 100 are controlled with a command

received by the television receiver 200.

[0039]

It is to be noted that the television receiver 200
may further include a memory such as a HDD (Hard Disk

Drive) which has a large storage capacity and allows

rewriting such that a moving picture content desired by



[0036] 21 The memory 204 includes a RAM, a ROM and so forth. [0037] The remote controller
controlling CPU 203 reads out and develops a program stored in the ROM of the memory 204 on the
RAM of the memory 204 to control transmission and reception of a signal to and from the remote
controller 100 carried out by the RE transmission/reception section 202. [0038]

22

the user can be recorded into the memory.
[0040]

Now, communication operation between the remote
controller 100 and the televisicon receiver 200 in the
communication system 1 1s described.

[0041]

If the user operates any of the operation keys
arrayed on the key operation secticon 105 of the remote
controller 100, then the CPU 103 decides that an
operation instruction is inputted and outputs a
corresponding command to the television receiver 200
‘through the RF transmission/reception section 102 and the
antenné 101.

[G042]

In the television receiver 200, the remote
controller controlling CPU 203 discriminates the command
acguired through the antenna 201 and the RFE
transmission/reception section 202 and carries out a
control process corresponding te the command.

[0043]

Where the user intends to purchase a cecntent of a
movie, an animation, a drama, a sports game, a playing
game and so forth from the Internet, the user would carry

out a necessary operation using the remote controller 100



The remote controller controlling CPU 203 conveys information from the server acquired from the set
CPU_ 205 through the remote controller 100 by the short-distance radio communication described
hereinabove and reads out and writes information from and into the IC card through the CPU 103 of
the remote controller 100. In other words, reading out and writing of information from and into the IC
card_carrled out by the reader/writer 106 of the rem%tf controller 100 are controlled with a command
received by _the television receiver 200. [0039] tis to be noted that the television receiver 200
may further include a memory such as a HDD (Hard Disk Drive) which has a large storage capacity
and allows reyiting sth éhatiamoying-pistiue tontent desited hyg22 thespderyeah be recorded into
the memory. [0040] Now, communication operation between the remote controller 100 and the
television receiver 260 é#vtheicommemication sy8tem d iselescribechJ004tfermine a

content to be purchased. The user would determine a

method of payment using an IC card, and when the purchase

price is to be paid, the remote controller contrelling

CPU 203 of the teievision receiver 200 transmits

information that communication should be carried out with

the IC card to the remote controller 100 through the RF

transmission/reception section 202 and the antenna 201 by

the short-distance radio communication described above.

The CPU 103 of the remote controller 100 switches on the

power supply of the reader/writer 106 to cause the

antenna 107 to generate electromagnetic waves necessary

for reading out and writing of the IC cerd to carry out

reading out of information stored in the IC card. The

information read out from the IC card is transmitted to

the television receiver 200 through the RF

transmission/reception section 102 and the antenna 101.

[0G44]

The television receiver 200 transmits the
information read out from the IC card to the
corresponding server through the Internet. The remote

controller controlling CPU 203 receives the information

from the set CPU 205 of the television receiver 200 which



If the user operates any of the operation keys arrayed on the key operation section 105 of the remote
controller 100, then the CPU 103 decides that an operation instruction is inputted and outputs a
corresponding command to the television receiver 200 through the RE transmission/reception section
102 and the antenna 101. [0042] In the television receiver 200, the remote controller controlling
CPU 203 discriminates the command acquired thro gh the antenna 201 and the RE
transmission/reception section 202 and carries out a control process corresponding to the command.

- [0043] Where the user intends to purchase a content of a movie, an animation, a drama, a sports
game, a playipg @ame and sedprth fromthe: hiermet tbe usedwouldyearsy otita necessary operation
using the remote controller 100 23 while observing an operation screen image displayed on the
television receivén 208 td selectand determine axcontentiode purchaseds TheliSer wWould determine a
method of payment using an IC card, and when the purchase price is to be paid, the remote controller
controlling CPk 208351 thié televisiohaeceiver 200 eranshiitshinforhation it tdrfihianiedtion should be
carried out with the IC card to the remote controller 100 through the RF transmission/reception section
202 and the argstirta 20THYIHE BROATHISHARBE Fadi6 RO nTiuMEatiGI dEsScHRITESet TR CPU 103
of the remote controller 100 switches on the power supply of the reader/writer 106 to cause the
antenna 107 @FGerietate’déciromaghétic Raves FREeESary for RRAING N Wiiting of the IC card to

carry out reading out of information stored in the |C card, The information. read ou the IC card is
transmitted toltﬂggciéf%fs?&ﬁe":cjé%r%% thfouyhthe RE trﬁﬁﬁ% e EEFB”HE?Z and the

istsign(?%le%epﬁon séction
mﬂennalOngQ%ﬂe remcte controller 100.

[0045]

If such a procedure asg described above is repeated
several times until the payment process of the price
using the IC card is completed and reading out and
writing of information from and into the IC card become
unnecessary, then the remote controller controlling CPU
203 of the television receiver 200 conveys information
representing this to the CPU 103 of the remote controller
100 and the power supply of the reader/writer 106 is
switched off. |
10046]

On the other hand? where the user carries out an
ordinary operation such as sound volume adjustment,
channel changeover or the like for the television
-recaiver 200, the CPU 103 of the remote controller 100
carries out a process only of transmitting an operation

command correspeonding to the inputting operation of the



The television receiver 200 transmits the information read out from the IC card to the corresponding
server through the Internet. The remote controller controlling CPU 203 receives the information from
the set CPU 205 of the television receiver 200 which 24 receives a reply from the server and conveys
the information from the server acquired by the set CPU 205 through the remote controller 100 by the
short-distance radio communication through the RE?[ ansmission/reception section 202 to carry out
reading out and writing of information from and intothe IC card through the CPU 103 of the remote
controller 100. [0045] If such a procedure as described above is repeated several times until the

payment procgss of the-price.using dhe ¢e cand is¢ormpleter ard reading otk ased wwiting of information
from and into the IC card become unnecessary, then the remote controller controlling CPU 203 of the
television receives20@ eonveystnfosmgitionrepresenting $his ¢a then CP&E2E3 Dbthe remote controller
-.100 and the power supply of the reader/writer 106 is switched off. [0046] On the other hand,
where the usersgarries: olitan erdinatycoperatomsudly as sound volume adjustment, channel
changeover or the like for the television receiver 200, the CPU 103 of the remote controller 100 carries

out a process Bt éf transmitting an operation command corresponding to the inputting operation of
the
Thereupon, the remote controller controlling CrRU

203 of the television receiver 200 only carries out
control corresponding to the operation command received
from the remote céntroller 100, but it ié not always
necessary for the remote controller contrelling CPU 203
to transmit a response signal toe the remote controller
100.

[0048]

Accordingly, the power supply of the reader/writer
106 provided in the remote controller 100 remains in an
off state and has no relationship to the operation in
this instance.

[0049]

As described above, in the communication system 1,
since the remote controller 100 includes a reader/writer
which uses the RFIF communicaticn method to carry out
reading out and writing of information from and into the
IC card, an operation for a process in which the IC card
is used can be carried out at a position spaced away from

the television receiver 200.



25 key operation section 105 by the user to the television receiver 200 through the RE'
transmission/reception section 102 and the antenna 101. [0047] Thereupon, the remote controller
controlling CPU 203 of the television receiver 200 only carries out control corresponding to the
operation command received from the remote controller 100, but it is not always necessary for the
remote controller controlling CPU 203 to transmit a tesponse signal to the remote controller 100.
[0048] Accordingly, the power supply of the reader/writer 106 provided in the remote controller
100 remains in an off state and has no relationship to the operation in this instance. [0049] As
described abgve; s the communication system 1, since the remote controller 100 includes a
reader/writer which uses the RFIF communication method to carry out reading out and writing of
information from and itoth& 4@ caidy arheperationforca priovess s whichithed Creardisiased can be
carried out at a position spaced away from the television receiver 200.

same communication method is used as the communication

method in ordinary operation from the remote controller

100 to the television receiver 200 and the communication

method for transmission and reception cf information to

and from the IC card, it is possible to prevent increase

of the number of parts and increase of the cost by such

increase of the number of parts without provision of a

plurality of communication paths for different

communication methods and to implement miniaturization of

the apparatus.

005171

Furthermore, in the communication system 1, since

the power supply of the reader/writer 106 is in an off

state during an ordinary key operation such as an

operation for transmission of an operation command but is

switched on only when reading out or writing of

information from or into the IC card is required, it is

possible to reduce the consumption on a battery.

[0G52]

It is to be noted that, while, in the embodiment

described above, the communication system 1 includes the

relevision receiver 200 as an electric apparatus, 1t may



26 [0050] Further, in the communication system 1, since the same communication method is
used as the communication method in ordinary operation from the remote controller 100 to the
television receiver 200 and the communication method for transmission and reception of information to
and from the IC card, it is possible to prevent increase of the number of parts and increase of the cost
by such increase of the number of parts without progr';;ion of a plurality of communication paths for
different communication methods and to implement'miniaturization of the apparatus. [00511
Furthermore, in the communication system 1, since the power supply of the reader/writer 106 is in an

off state during a@:erdinaty key pperation syshsas: an operation fes ransmissien of an operation
command but is switched on only when reading out or writing of information from or into the IC card is

required, it is pessible 16 fedueentheicansumptionsamadatteny. {6032]r.  Itis to be noted that, while,
in the embodiment described above, the communication system 1 includes the television receiver 200
as an electric apparaius, it may ‘

Now, arrangement and so forth of the components of
the remote controller 100 having the configuration
described above are described in detail.

[0C54]

FIG. 4 schematically shows an example of a front
elevation of the remcte centroller 100 according to the
present embodiment. Meanwhile, FIG, 5 schematically shows
an internal configuration of the remote controller 100.
[0055]

Referring to FIGS. 4 and 5, the remote controller
100 includes a box-shaped housing 10 including a front
face cover 10a and a rear face cover 10b, operation key
members 1la fto 1llc formed from a rubber material or the
like and forming the key operation section 105, and a
board 12 disposed on the housing 10 and attached to the
rear face cover 10b.

[0056]

The front face cover 10a has a hole formed therein

through which projections of the operation key members

1la to 1lc to be operated by the user extend. The rear

face cover 10b has an attaching porticon not shown



27 include any electric apparatus which receives an operation command from a remote controller.
[0053] Now, arrangement and so forth of the components of the remote controller 100 having the
configuration described above are described in detail. [0054] FIG. 4 schematically shows an
example of a front elevation of the remote controller 100 according to the present embodiment.
Meanwhile, FIG. 5 schematically shows an internal caonfiguration of the remote controller 100. [0055]
Referring to FIGS. 4 and 5, the remote controller 108%ncludes a box-shaped housing 10 including a
front face cover 10a and a rear face cover 10b, operation key members ha to no formed from a rubber

material or the, like, and forming he key operation.section 108, and @ hoard:ia-dignased n the

housing 10 and attached to the rear face cover 10b. [0056] The front face cover 10a has a hole
formed therein through avhich prajections afthe operationikay membess hatte 1dede deioperated by

the user extend. The rear face cover 10b has an attaching portion not shown
portion and accommodated in the rear face cover 10b.
Further, the rear face cover 10b has a battery
accbmﬁodating portion not shown provided thereon for
accommodating a dry cell for the power supply. The
battery accommodating portion is covered with a rear lid
which forms part of the rear face of the housing 106, and
when the dry cell is to be exchanged, engagement between
a pawl portion of the rear lid and the rear face of the
housing is canceled thereby to allow the rear lid to be
opened.
[0057]

The operation key members 1lla to 1lc have a power
supply key 13, selection keys l4a to l4c, an up/down
channel selection key 15, a sound volume adjustment key
16, function keys 17, and numeral keys 18a to 181. The
power supply key 13 is provided to contrél on/off
changeover of the power supply of the television receiver
200. The selection keys lda to lé4c include a ring-shaped

ALY rr w

direction key l4a having ", 1,

i A fr
—

and “” marks
indicated thereon for being operated in order to move a
cursor displayed on the screen display section 207 of the

television receiver 200 based on a guide displayed on the



28 provided in the inside thereof such that the board 12 is attached to the rear face cover 10b through
the attaching portion and accommodated in the rear face cover 10b. Further, the rear face cover 10b
has a battery accommodating portion not shown provided thereon for accommodating a dry cell for the
power supply. The battery accommodating portion is covered with a rear lid which forms part of the
rear face of the housing 10, and when the dry cell is,to be exchanged, engagement between a pawl
portion of the rear lid and the rear face of the housing is canceled thereby to allow the rear lid to be
opened. [0057] The operation key members lla to 11c have a power supply key 13, selection keys
14a to 14c, ar gplkdawnichannel selectionrkegdb, assoundaolume deljustmentkey 16 kemction keys
17, and numeral keys 18a to 181. The power supply key 13 is provided to control on/off changeover of
the power sugpli of thevtefevision receieert260. Thessdléction keys Martocl4e inckrieay ring-shaped
direction key 14a having ",,"," and "1" marks indicated thereon for being operated in order to move a
cursor displayeellerrthecscrsen display Seatichi207 ef/tHetefovisidrt fételviet PO0Wastd on a guide
displayed on the 29 screen display section 207, a circular determination key 14b provided at a central
position, and PaslEAdisplay el ectioh eys 4% for ish AN G Ardtré&R Th&de 6Fa prografh guide or
the like. The up/down channel selection key 15 is used to increase qr decrease tge channel number
for channel sefégtion? ahdl thé $duhd vbitihé afifustheRtkeyF 16 % provided fara ju%ﬁ%ﬁt%f the

sound volume, The numer ke%;jl 18ato 181 m%w%gally ha\r/%n%?rals from "1" to 1% for channel

selection array&d af A BEtantialy centrallofation-of the Femote 2ontroiler 100° e

key 16 is provided for adiustment of the sound volume.
The numeral keys 18a to 181 individually have numerals
from “17 fo w127 for channel selection arrayed at a
substantially central location of the remote controller
100,

[0058]

For example, when the user wants to receive
distribution of a content of a movie, an animation, a
drama, a sports game, a playing game and so forth from a
server of the Internet, the selection keys lda to lidc are
used to selectively determine a content or the like based
on a guide displayed on the display screen of the
television receiver 200 or in a like case. In particular,
if a content selecticon screen image which includes a
table of purchaseable contents distributed through the
Internet is displayed on the display screen of the
television receiver 200, then the user would operate the

direction key l4a disposed at a central portion of the



[0058] For example, when the user wants to receive distribution of a content of a movie, an
animation, a drama, a sports game, a playing game and so forth from a server of the Internet, the
selection keys 14a to 14c are used to selectively determine a content or the like based on a guide
displayed on the display screen of the television receiver 200 or in a like case. In particular, if a content
selection screen image which includes a table of purchaseable contents distributed through the
Internet is displayed on the display screen of the telévision receiver 200, then the user would operate
the direction key 14a disposed at a central portion of the 30 remote controller 100 to move the cursor
to a display pesitien ef the-desiretkcontent disptayed on-tbe display sereen. Bhem,ithe user would
depress the determination key 14b at the displayed position of the desired content to determine the
desired contepttoihe distriblitecheT kry afted acsereemimage foray purchasé prockdird ésydisplayed, a
purchase procedure of the content is entered online. Thereupon, if some change such as change of
the content isFequired, thEhahe selectionkeyvdeloh Wwhiche'setubiids disdicatadcaniisendepressed to
restore the content selection screen. In this manner, it is necessary to operate a selection key 14
shown in FIG k& or-8Raraplet i selbeticri bEd sefvicd 6P Th & Eonteht PaFchERE preEedtte through the
Internet. [0059] It is to be noted that the selection keys 14a to 14c are used not only upon

provision of a 5enAES BBt the mteifet BEE ey atiially DerovtelH At 8Feratidhtsystem which
is used in ordinary television operations of a television receiver. [0060 The up/down channel
selection key 155t the %Sﬁﬁgr\l/oﬁﬂﬁg AdiEtmanPKey’ %@%ﬁe %ég%% hKeyshaving indications of "+
and'5"nunksé@ggggygéhe;+;Eg%hase procedure of the content is entered

online. Thereupon, 1f some change such as change cf the

content is reguired, then the selection key 14c on which

“return” is indicated can be depressed to restore the

content selection scresen. In this manner, it 1s necessary

to operate a selection key 14 shown in FIG. 4, for

example, in selection of a service or in a content

purchase procedure through the Internet.

[0059]

It is to be noted that the selection keys 1l4da to

l4c are used not only upon provisiocn of a service through

the Internet but may naturally be provided as an

operation system which is used in ordinary television

operations of a television recelver.

10060}

The up/down channel selection key 15 and the sound
volume adjustment key 16 are operation keys having

1

indications of ™47 and “-” marks thereon. If the “+” kay



31 is depressed, then the up/down channel selection key 15 can be operated so as to increase the
channel number or the sound volume adjustment key 16 can be operated so as to increase the sound
volume. On the other hand, if the "-" key is depressed, the opposite operations to the operations
described above can be carried out. It is to be noted that, when reading out and writing of information
from and into the IC card are to be carried out, the up/down channel selection key 15 and the sound
volume adjustment key 16 of the remote controller 100 can be used as operation keys necessary for
reading and writing processes of information. Details are hereinafter described. [0061] Further,
the numeral keysd8artesl8idgretopatatior kays taswdirechemanne| seleetion,candcte Aumbers
indicated on the numeral keys 18a to 181 individually correspond to channel numbers. Thus, the user
would operate anelnf the auatesal keysadBacto ISlcwhichaortespohdsisa desited ehaiinel number to
change the channel of the television broadcast to be received by the television receiver 200. The
location of thé remateueshtichiéR1e0 2@ IkichntetnUifgral keys 188 o 28 BFé Bisposed Dverlaps with
a card reading section 20 of the 32 IC card, and the antenna 107 of the reader/writer 106 is disposed

on the same bGartiaE& dRWHER tFE RUM TR KEYE 188 18 afd-BiRposéd Dethits hi€hereinafter

described. ' _ o
“.7 key is depressed, the opposite operations to the

cperations described above can be carried ocut. It is to
be noted that, when reading out and writing of
information from and into the IC card are to be carried
out, the up/down channel selection key 15 and the sound
volume adjustment key 16 of the remote contreller 100 can
be used as operation keys necessary for reading and
writing processes of information. Details are hereinafter
described.

[0Co1]

Further, the numeral keys 18a to 181 are operation
keys for direct channel selection, and the numbers
indicated on the numeral keys 18a to 181 individually
correspond ﬁo channel numbers. Thus, the user would
operate one of the numeral keys 18a to 181 which
corresponds to a desired channel number to change the
channel of the television broadcast to be received by the
television receiver 200. The location of the remote
controller 100 at which the numeral keys 18a to 1B1 are

disposed overlaps with a card reading section 20 of the



[0062] The other function keys 17 include, for example, a screen changeover key for changing
over the display screen image to a service provider selection screen image for receiving a VOD (Video
On Demand) service, an input changeover key, a broadcast changeover key for selecting an analog
broadcast or a digital broadcast, a recording key, a recording reservation key and so forth. However,
the function keys 17 are not limited to those mentioned but are not required essentially. [0063] In
the remote controller 100 according to the embodiment, the key operation section 105 is formed by
forming projections on the operation key members ha to 11c including such various operation keys as
described abave fremd resinl materialrordhe dike such thatitbey canbe deptressediarid attaching the
operation key members ha to llc to the front face cover 10a which has holes formed therein such that
the operation &éye cardedfittedhthersinelt isstorble hotewl that theifonctiors of ther33 operation keys
are not limited to those described above but are not essentially required. Further, naturally the types of
the operation kBgs andthé key arrkhgentd on hretehdte Toatrolaresuificecdte not limited to those
described hereinabove, but various operation keys can be disposed on the remote controller surface.
[0064] It feerBe ABted that, in the present embodiment, the state of the remote controller 100
when FIG. 4 which shows a front elevation of the remote controller 100 is viewed squarely is
hereinafter refe?f&eftb as front direction of the remote controller 100. It is to be noted that, when the
user operates the remate controller 100, the front directé? of thfurgmot(; controller 100 need not

necessarily be directed {5ward thé t %gﬁ‘)hor%c}e{ﬁ/gh bUt-singe an'RF s?gxnaarf‘% (ded’for

communicatiogcq:eé\évgenﬁge r%rgggerc%rgroll% r:LOOhanrg tlhe te!je\ygasgond;leece%/e% gpg%as described above,
it is possible t0 Carry out radio communication with the television recéiver 200 eveh if the remote

COnUOHGr100§%9gggegdgégeQBngg%g@?ggwgpépgég@tgggg@%kon screen image

for receiving a VOD (Video On Demand) service, an input

changeover key, a broadcast changeover key for selecting
an analog broadcast or a digital brecadcast, a recording

key, a recording reservation key and so forth. However,
the function keys 17 are not limited to those mentioned

but are not reqguired essentially.

[0063]

In the remote controiler 100 according to the
embodiment, the key operation section 105 is formed by
forming projections on the operation key members lla to
11lc including such various operation keys as described
above from a resin material or the like such that they
can be depressed and attaching the cperation key members
1ia to 1llc to the front face cover 10a which has holes
formed therein such that the operation keys can be fitted

therein. It is to be noted that the functions of the



[0065] The board 12 is attached to the rear face cover 10b which is a component of the housing
10 and includes an 34 antenna 101 for communicating with the television receiver 200, an RE
transmission/reception section 102 for transmitting and receiving an RE signal, a CPU 103 for
controlling the remote controller 100, a memory 104, a circuit board of the reader/writer 106 for
carrying out reading out and writing of information frpm and into the IC card, and an antenna 107 for
generating and feeding a voltage for operating the IC chip in the IC card to carry out communication
with the IC card. [0066] - FIG. 6 schematically shows an arrangement configuration of the
components eipthesbaard 12gktheremeote controlerd G0-ofithe present embediment.vReferring to FIG.
6, the RE transmission/reception section 102 and the antenna 101 for communicating with the
television receiver 20@ ane dispssed at ah endeartion of the Femotezcontralier 100 Iy thénfront
direction, and the circuit board of the reader/writer 106 for controlling reading out and writing of
information framycard info theel @ pardsis dispdsed=atansubistantisily cehtranpeértion iof #he remote
controller 100. Meanwhile, the CPU 103 for controlling the remote controller 100 itself is disposed at a
rear portion of e rerste ToRtBNECIOeWith H6SF6@ t6 fife Bircuit BERracst the dgiose

described hereinabove, but various operation keys can be
disposed on the remote controller surface.
[0Ce4]

It is to be noted that, in the present embodiment,
the state of the remote controller 100 when FIG. 4 which
shows a front elevation of the remote controller 100 is
viewed squarely is hereinafter referred to as front
direction of the remote controller 100. It is to be noted
that, when the user operates the remote controller 100,
the front direction of the remocte controller 100 need not
necessarily be directed toward the television receiver
200, but, since an RF signal is used for communication
between the remote controller 100 and the television
recelver 200 as described above, it is possible to carry
out radio communication with the television receiver 200
even if the remote controller 100 is directed in the
cpposite direction to the front direction.

[0065]
The board 12 is attached to the rear face cover 10b

which is a component of the housing 10 and includes an



reader/writer 106. Further, on the remote controller 100, a loop antenna 19 formed in a loop shape
from a lead wire is disposed as the antenna 107 of the reader/writer 106 in such a manner as to
surround the location of the board at which the numeral keys 18a to 181 for direct channel selection
are disposed. Furthermore, on the remote controller 100, a battery serving as the power supply is
disposed in a spaced relationship from the loop ant% na 19 on the inner side of the loop antenna 19 in
the form of a loop which corresponds to the antenna 107 of the reader/writer 106. It is to be noted that
the arrangement configuration on the board 12 is not limited to that described above. [0067] The

loop antenna 19 generates anralternating magactie felgdifor supplying powes te:and carrying out
reading out and writing of information from and into an information recording medium such as an IC
card. The loop-antennarl 2 s0cormected torthe wircait board et-thereadertwritet 3061fokmed on the
board 12 and functions as the antenna 107 of the reader/writer 106. A signal received by the loop
antenna 19 is fransmittedto. thel €8 Urofdthegeadsriwrterr1 08 and @rcukrent sitfrial pfoduced under the
control of the CPU of the reader/writer 106 is 36 supplied to the loop antenna 19 to carry out reading
out and writing ©f irfemation. from ddtbinteieCiC earl [00681r 10Rere drethetgémdié controller
100, the numeral keys 18a to 181 and the function keys 17 are disposed on the inner side of the loop
antenna 19 providedat the 2pdist the bbBRI ACRAT tiaheF as4é shiftbufd ife/ bBErdPYSE as
described hereinabove (refer to FIG. 5 or 6). Accordingly, the location at which the loop antenna 19 is

formed is used $3YHE Tard reddifly ¥&ctior 'S0 Fdr caryirg 8l Rading Ut whfig of fformation

from and into the IC card, an% b%/ positionin%tl'oieogc Eard in thefr%ximity of the car 'rneading section 20
at which a magrefi@ fiid i8 genaratdd by the Iooh aftenndT8” t8ading ot and Witingbf information
are carried out by the reader/writer 106. Then, th cation described serves as an operation section of
the numeral kgﬁsxigg?oqidgi and so forth’ [OT 69]%&o &lp H %Ee VR T 8‘39}3,

cut communication with the IC card.
[0066]

FIG. 6 schematically shows an arrandgement
configuration of the components on the board 12 of the
remote controller 100 of the present embodiment.
Referring to FIG. 6, the RF transmission/reception
section 102 and the antenna 101 for communicating with
the television receiver 200 are disposed at an end
portion of the remote controller 100 in the front
direction, and the circuit board of the reader/writer 106
for controlling reading out and writing of information
from and into the IC card is disposed at a substantially
central portion of the remote controller 100. Meanwhile,
the CPU 103 for controlling the remote controller 100
itself is disposed at a reéx portion of the remote

controller 100 with respect to the circuit board of the



In this manner, on the remote controller 100, by forming the loop antenna 19 in such a manner that the
lead wires pass the board end at an outer peripheral portion of the board 12, the operation keys can
be disposed on the inner side of the loop antenna 19 and can 37 be disposed on the same plane as
that of the card reading section 20. [0070] It is to be noted that, while, in the embodiment
described above, a loop antenna is formed at an oug peripheral portion of the board 12 in such a
manner as to be surrounded by the lead wires, also'Where a pattern formed from a copper foil or the
like is formed at a location indicated virtually by an alternate long and short dashes line in FIG. 5, an

effect similar tothatwhere: a doop antennaiisfeemed from: adeadbwire slessribed heesinabove can be
achieved. Further, in order to prevent deterioration of the antenna performance, more preferably the

loop antenna 19 psdPadforaed frone a feachwireior aspattenn isidisposed dimasspaced relatienship by a
distance as great as possible from any other pattern or electronic part. [00711 In this manner,
where the loop anternac:@ s dispoased mrsuchna midnher stdescribed hereimalicve dvdthe operation
keys are disposed such that they overlap with the card reading section 20 when they are viewed in an
orthogonal préjectior-from alsavesin the front directiomdf theaehiote tontolier 100: the syrdace of

at which the numeral keys 18a to 181 for direct channel
selection are disposed. Furthermore, on the remote
controller 100, a bkattery serving as the power supply is
disposed in a spaced relationship from the loop antenna
1% on the inner side of the loop antenna 19 in the form
of a loop which corresponds to the antenna 107 of the
reader/writer 106. It is to be noted that the arrangement
configuration on the board 12 is nct limited to that
described above.

[0067]

The lcoop antenna 19 generates an alternating
magnetic field for supplying power to and carrying out
reading out and writing of information from and intoc an
information recording medium such as an IC card. The loop
antenna 19 is connected to the circuit board of the
reader/writer 106 formed on the board 12 and functions as
the antenna 107 of the reader/writer 106. A signal
received by the loop antenna 19 is transmitted te the CPU
of the reader/writer 106, and a current signal produced

under the control of the CPU of the reader/writer 106 is



38 the body of the remote controller 100 can be utilized effectively. Where the remote controller 100 is
compared with such a remote controller, for example, as shown in FIG. 7 wherein it includes a card
reading/writing section 30 but does not include numeric keys, easier remote controlling operation to
the user can be anticipated. [0072] Further, the remote controller 100 provides good convenience
in use since the body thereof can be prevented froné' creasing in size, different from an alternative
case wherein a card reading section and numeric keys are provided at different positions from each
other. Further, since the loop antenna and the operation keys are disposed on the same board, the
size of the boarg-gan ba supprassed spalkand thesfabtication-eestof the: beargbdagbe suppressed.

[0073] Further, since the remote controller 100 is configured such that the loop antenna 19 is formed
from a lead wie ®rarpattety ab Aniouterperighetalfpartion of thenboardrk? insuchralmanner as to
surround the board 12 as described above such that information can be read out

[0068] '

Here, on the remote controller 100, the numeral
keys 18a to 181 and the function keys 17 are disposed on
the inner side of the loop antenna 19 provided at the end
of the board in such a manner as to surrcound the board 12
as described hereinabove (refer to FIG. 5 or ©).
Accordingly, the location at which the loop antenna 19 is
formed iIs used as the card reading section 20 for
carrying out reading out and writing of information from
and into the IC card, and by positioning the IC card in
the proximity of the card reading section 20 at which a
magnetic field is generated by the loop antenna 19,
reading out and writing of information are carried out by
the reader/writer 106. Then, the location described
serves as an operation section of the numeral keys 18a to
181 and sco forth.

[0069]

In this manner, on the remote controller 100, by
forﬁing the loop antenna 19 in such a manner that the
lead_wixes pass the board end at an outer peripheral

portion of the board 12, the operation keys can be

disposed on the inner side of the loop antenna 19 and can



from and written into an IC card, a battery which forms the battery and power supply section 108 can
be disposed 39 on the inner side of the formed location of the loop antenna 19 without much
disturbing electromagnetic waves generated from the antenna until it contacts with the loop antenna
19. Consequently, the necessity for providing a space for disposition of a battery at a different position
is eliminated, and the size of the remote controller can be reduced further. It is to be noted that, in this
instance, more preferably the battery disposed on the inner side of the formed location of the antenna
107 which surrounds an outer peripheral portion of the board 12 is disposed at a location spaced by a
remote absolyie distanes kamtheraniesaathat isnat a centrakpesitiomef theranternai104. [0074]

It is to be noted that the battery which forms the battery and power supply section 108 is not
necessarily dispasedat the position described above, that is, on the inner side of the formed location
of the loop antenna 19, but may naturally be disposed at a spaced position on the outer side of the
loop antenna 195[0075] Further, since the loop antenna 19 of the remote controller 100 of the

present embodlment is provided at the end of the board 12 in such a manner as to surround
Tt is to be noted that, while, in the embodiment

described above, a loop antenna is formed at an cuter
peripheral portion of the board 12 in such a manner as to
be surrounded by the lead wires, also where a pattern
formed from a copper foill or the like is formed at a
location indicated virtually by an alternate long and
short dashes iine in FIG. 5, an effect similar to that
where a loop antenna is formed from a lead wire described
hereinabove can be achieved. Further, in order o prevent
detericration of the antenna performance, more preferably
the loop antenna 19 or 19%a formed from a lead wire or a
pattern 1s disposed in a spaced relationship by a
distance as great as possible from any cother pattern or
electronic part.

[0071]

In this manner, where the loop antenna 19 is
‘disposed in such a manner as described hereinabove and
the opération keys are disposed such that they overlap
with the card reading section 20 when they are viewed in
an orthogonal projection from above in the front

direction of the remote controller 160, the surface of



40 the board 12, such a situation that the magnetic field is obstructed by a metal member disposed in
the board is eliminated, and the range of the magnetic field generated from the loop antenna 19
extends to the rear face side (rear face cover 10b side) of the remote controller 100, and not only
reading out and writing of information from and into the IC card can be carried out from the front face
side (operation key arrangement side) of the remote gontroller 100, but also it becomes possible to
carry out reading out and writing of information from and into the IC card from the rear face side of the
remote controller 100. This makes it possible to carry out an accounting process, an electronic
settlement preeesseidhedike trychaldingt up the carsl readingsection 28:=of therémate controller 100
from the rear face side of the IC card placed on a non-metal material table also from the rear face side
of the remotescoitrotlern&0Q: .1t isiteele noted thatidi ¢his dmstande, «an élebtronic partmade of a metal
which disturbs a magnetic field generated from the loop antenna 19 is not disposed below the loop
antenna 19, thatis, omtfie rear$aice sidecsfitie bbay of fivererrstercontroliér $00:0076] It is to be
noted that the loop antenna may 41 otherwise be formed like a loop antenna 19b shown in FIG. 8.
FIG. 8 showsEkfintétnabheoifiiurationiorthedemote E8ollc 100500 diRg 16 aRBther ¥mbodiment
of the present invention, and particularly (A) of FIG. 8 shows a view of the remote controller 100
orthogonally projéiéd BBRstheTrortTaced SRIeWRIT thefréfttiace 28T Tod fERGVed: (B) of FIG. 8
shows a schematic section of the remote controller 100; and g%) %feFI§.§.show%%h§'remote controller

100 orthogonSfy profected Frontk tHe fer fade’ sitis Switt thie rear face cover 10BTemoved. More

particularly, in %187@@10& controller 100 of the present embodiment, a double-sided board having
operation keyé afrdyed on a front face thereof has the loop antenna 19b formed in a pattern on a rear

face thereof. The loop gnienna 19k forms e card isading sections20,.and. the apergtion keys are

- disposed such that, when they are orthogonally projected from above in the front direction of the

remote controller 100..at least:one afthemaveriaps with the.carddgading-segtion 20. In this instance,
the card reading section 20 is formed on the rear face side, that is, on the rear face cover 10b side, of

the remote copiroller,1QQ; and-ifthe userposiions-the card readire seetionc2@:andhe rear face side of
the remote controller 100 with respect to the IC card,

alternative case wherein a card reading section and
numeric keys are provided at different positions from
each other. Further, since the lcop antenna and the
operation keys are disposed on the same board, the size
of the board can be suppressed small and the fabrication
cost of the board can be suppressesd.

[0073]

Further, since the remote controller 100 is
configured such that the locop antenna 19 is formed from a
lead wire or a pattern at an outer peripheral portion of
the board 12 in such a manner as to surround the board 12
as described above such that information can be read out
from and written into an IC card, a battery which forms

the battery and power supply section 108 can be disposed



42 reading out and writing of information from and into the IC card are carried out by the reader/writer
106. [0077] Further, if the material and arrangement or wiring of parts on the board 12 are taken
into consideration, then reading out and writing of information from and into the IC card can be carried
out also from the front face side of the remote controller 100. [0078] By disposing the
double-sided board formed from the board 12 on which the operation keys are arrayed and which has
the loop antenna 19b formed in a pattern on the rear face thereof in the housing 10 of the remote
controller 100 and disposing the operation keys such that at least one of the operation keys and the
card reading section=2Q avertap: with eathtotherinrsueh d manneras adésctibed abeve, the front face of
the remote controller 100 can be utilized effectively and a sufficient number of keys and the card
reading sectiem26wan Bedprovided withoutdetieasing the nember sPoperation keys. Rdrther, the user
.can operate the remote controller 100 by positioning the card reading section 20 on the rear face side
of the remotegsontroliee S0 with rebpedtto aReIC wakd. IConseeriehily riot'aldt thé Bperation keys 43

loop antenna 19. Consequently, the necessity for
providing a space for disposition of a battery at a
different position is eliminated, and the size of the
remote controller can be reduced further. It is to be
noted that, in this instance, more preferably the battery
disposed on the inner side of the formed location of the
antenna 107 which surrounds an outer peripheral portion
of the board 12 is disposed at a location spaced by a
remote absolute distance from the antenna, that is, at a
central position of the antenna 107.

[0074]

Tt is to be noted that the battery which forms the
battery and péwez supply section 108 is not necessarily
disposed at the position described above, that is, on the
inner side of the formed location of the loop antenna 19,
but may naturally be disposed at a spaced position on the
outer side of the loop antenna 19.

[0075]

rurther, since the loop antenna 19 of the remote

controller 100 of the present embodiment is provided at

the end of the board 12 in such a manner as tTo surround



provided on the front face of the remote controller 100 are hidden by the IC card, and also operations
necessary upon reading out and writing of the IC card can be carried out simply. It is to be noted that
the loop antenna may be formed on a separate board and disposed in multi-layers with a board on
which the operation keys are arrayed. Further, not a pattern may be formed as the loop antenna, but
the loop antenna may be formed from a lead wire which is provided on the rear face of the board for
the operation keys. [0079] It is to be noted that, in this instance, if the battery which forms the
battery and power supply section 108 is disposed in a spaced relationship from the loop antenna at a
position differentfrepethe boayd atwhich thethattery does aot overlap withtthe bbaed whes it is
orthogonally projected from above in the front direction of the remote controller 100, then the influence
of a metal potiestofithe dattery en the:lpbpramterna danbeseduded. {0880Jcard Now, a reading
out/writing operation of information from and into the IC card in the remote controller 100 including the
reader/writer £061hirthe e8er irdescribed 244 takify Bicaseagiereirca EoRteht BPETHGVIE an

animation, a drama, a sports game, a playing game and so forth is purchased from a service provider
(ﬁthe|nuynef§§@n@yanﬁﬂ@p antenna 19 extends to the rear face side

{rear face cover 10b side) of the remcte controller 100,
and not only reading out and writing of information from
and into the IC card can be carried out from the front
face side'(operation key arfangement side) of the remote
controller 100, but also it becomes possible to carry out
reading out and writing of information from and into the
" IC card from the rear face side of the remote controller
100. This makes it possible to carry out an accounting
process, an electronic settlement process or the like by
holding up the card reading section 20 of the remocte
controller 100 from the rear face side of the IC card
placed on a non-metal material table also from the rear
face side of the remote controcller 100. It is to be noted
that, in this instance, an electronic part made of a
metal which disturbs a magnetic field generated from the
loop antenna 19 is not disposed below the loop antenna 19,
that is, on the rear face side of the body of the remote
controller 100.

[0076]

It is to be noted that the loop antenna may



[0081] When the user intends to purchase a content of a movie, an animation or the like from a
service provider of the Internet, the user would carry out necessary operations for the remote controller
100 while observing a table of contents or an operation screen image displayed on the television
receiver 200. In particular, the user would operate a selection key 14 such as, for example, the
direction key 14a having the "4-," "T," and '1" mark§4 indicated thereon, to select a content to be

~ purchased and then depress the determination key 14b to determine the purchase. Then, when the
user determines a method of payment for the content using an IC card and tries to pay the price, the
reader/writer 196 0f the semetereantrallel 100 carriessputa teadirg dGtprecess ofimfdihtation stored in
the IC card and a writing operation of information into the IC card. Thereupon, the user would carry out
the operations by Raldinggup ther iC gardioverthe tard réading séétioh 20 prdvidet:tr Bife remote
controller 100. 45 [0082] In this manner, the user would carry out a purchasing operation of a

content by opevatintpthieeselébtiorekeys 4 whils hotding upiheTCeadidelér the ca@ reading section
20 of the remote controller 100. [0083]
present invention, and particularly (A) of FIG. 8 shows a

view of the remote controller 100 orthogonally projected
from the front face side with the front face cover 10a
removed: (B} of FIG. 8 shows a schematic section of the
remote controller 100; and {(C) of FIG. 8 shows the remote
coﬁtroller 100 orthogonally projected from the rear face
side with the rear face cover 10b removed. More
particularly, in the remote controller 100 of the present
embodiment, a double-sided board having operation keys
arrayed on a front face therecf has the loop antenna 196
formed in a pattern on a rear face thereof. The loop
antenna 19b forms the card reading section 20, and the
operation keys are disposed such that, when they are
orthogonally projected from apove in the front direction
of the remote controller 100, at least one of them
overlaps with the card reading section 20. In this
instance, the card reading section 20 is formed on the
rear face side, that is, on the rear face cover 10b side,
of the remote controller 100, and if the user positions
the card reading section 20 on the rear face side of the

remote controller 100 with respect to the IC card,



The information read out from the IC card is sent to the television receiver 200 through the RE
transmission/reception section 102 and the antenna 101 and is then sent from the television receiver
200 to the server through the Internet. The CPU 203 of the television receiver 200 receives a reply
from the server and sends the information from the server to the remote controller 100 by the

short-distance radio communication, and the CPU of the remote controller 100 carries out reading
out and writing of the information from and into the IC card. Then, the processes described above are
repeated several times until the content purchasing process is completed. [0084] Conventionally,

in such a purchasinchproseduesmaf & content oba moeve onshe. tike distibuted: through tie Internet as
described above, the user operates an IC card so as to be positioned in the proximity of a card 46
reading/writingSectiani of azeaderniirter puavited Dha tetevisionweddiver drle keader/writer connected
to a television receiver by a USB (Universal Serial Bus) or the like to carry out reading of information
stored in the 1C)€akd land so forth. Therefore, although channel control or the like of the television
receiver can be carried out by an operation of the remote controller at a remote place, when reading
out and writing of inforfiatibhdrom ahd e tha 1€ ithid baBonTeguiFéd i & pbiFciEsiid Brocedure of
a content or the like, the IC card must be moved to an installation place of the television receiver and
operated ther€I[0BB5FS °Nnthé réMRiccdmtrdiie? 16061 he BhbddimEntescribel hereinabove

with reference to FIG. 2, since the reader/writer 106 for reatgn out and w itin% of irgor,m%tion from and
IP% an INTo

into the IC card 1§ hréidad ¥ thsinstfe of the Temdte cortroiidr oo e déétcan Carfy GGt operations
for reading out and |t|rc1?q | processes of mformaélog 1}‘rtom §nd |@t190t£1e ggeca%q: g};lqgt:\% ég%derlwrlter 106

by holding up?ﬁltae IC Gafd Over the card ?ééfaﬁﬁs Section 20°0f the fremote cortro y hand

similarly to opgg_agieg)ng o%%\gitgéilqg@g/%gg@gﬁoewerl%ﬁ)ply, channel selection and so forth of the
television - )

[0078]

By disposing the deouble-sided beoard formed from the
board 12 on which the operation keys are arrayed and
which has the loop antenna 1% formed in a pattern on the
rear face therecf in the housing 10 of the remote
controller 100 and disposing the operation keys such that
at least one of the operation keys and the card reading
section 20 overlap with each other in such a manner as
described above, the front face of the remote controller
100 can be utilized effectively and a sufficient number
of keys and the card reading section 20 can be provided
without decreasing the number of operation keys. Further,
the user can operate the remote controller 100 by_
pesitioning the card reading section 20 on the rear face
side of the remote controller 100 with respect to the IC

card. Consequently, not all of the operation keys



47 receiver 200. Consequently, simpler and agreeable user operations can be implemented. [0086]
Further, since the remote controller 100 is configured such that the numeral keys 18a to 181 having
the indications of the numbers of "1" to "12" are disposed at a place same as that of the board on the
inner side of the location at which the loop antenna 19 is formed, that is, at the same place as that of
the card reading section 20 for executing reading omzitsand writing processes of information from and
into the IC card, when the IC card is held up over the card reading section 20 upon reading and writing
of the IC card upon electronic settlement or the like, the numeral keys 18a to 181 are hidden by the IC

card. As describged heseinahove,cuporseading-eutand-wetingebinformationdion antdiato the IC card,
the user would principally use the direction key 14a for selecting a content or the like, the

determinationskey Mhitorrdeterminimgipurchask okthe contentarelrsa forthsfrormcameng the operation
keys of the remote controller 100 to carry out an accounting procedure. Accordingly, upon reading out
and writing ofipfonmatient from and irtodhe 1€ tardg; thé frelggeRty rewhichahe pmeral keys 18a to
181 which are hidden by the 48 IC card when the IC card is held up are used is low, and such a
situation that tHereperation of tHeshvote édntidllef 200 eedifes ihésriveniént 1€ @Ffminated.

antenna may be formed on a separate board and disposed in
multi-layers with a board on which the operation keys are
arrayed. Further, not a pattern may be formed as the loop
antenna, but the loop antenna may be formed from a lead
wire which is provided on the rear face of the board for
the operatlion keys.

[0079]

It is to be noted that, in this instance, if the
battery which forms the battery and power supply section
108 is disposed in a spaced relationship from the loop
antenna at a position different from the board at which
the battery does not overlap with the board when it is
orthogonally proijected from above in the front direction
o0f the remote controller 100, then the influence of a
metal portion of the battery on the loop antenna can be
reduced.

[0080]

Now, a reading out/writing operation of information

from and into the IC card in the remcte controller 100

including the reader/writer 106 by the user is described



[0087] In this manner, in the remote controller 100 according to the present embodiment, even
where the numeral keys 18a to 181 are disposed on the inner side of the location at which the loop
antenna 19 of the reader/writer 106 is formed, the operation keys necessary upon reading out and
writing of information from and into the IC card can be operated freely. In particular, since the
operation keys which are necessary upon reading Okl& and writing of information from and into the IC
card by the reader/writer 106 such as the direction key 14a and so forth are disposed at a position at
which they are not hidden by the IC card even if the IC card is held up over the card reading section

20, the convenignee dn Hsebydhewserissnet deterierated, f0088]ov i e Prethe-otherhand; when, for
example, content purchase price setting, purchase quantity setting or like setting is carried out upon

reading out ard writing of infepmation franeand inta the HCcardyét may becorhemecessary to operate
the numeral keys 18a to 181 which 49 are hidden by the IC card when the IC card is held up over the
card reading sectioh20=¢h Suciman isstance asjustdeseribed, itthe Usetemoves the |€rcard away
from the card reading section 20 to stop the positioning of the IC card in the proximity of the card
reading sectiohrZ0nane then tries to depress the numeral keys 18a to 181, then the magnetic field
generated from the loop antenna 19 becomes ineffective upon the IC card, and the reading out and
writing of inforhitdtfohlfrom and into the IC card by the reader/ writer 106 are not carried out regularly
any more. This may give rise to an unexpected trouble in the reading out and ertingéprocesses of

information from and intG & (€' 8arFinwhith Eistironic Fohe)rdniaioh &Rl Soorth are stored.

0089 . ' _
[ ] movie, an animation or the like from a service provider

of the Internet, the user would carry out necessary
operations for the remote controller 100 while observing
a table of contents or.an cperation screen image
displayed on the television receiver 200. In particular,
the user would operate a selection key 14 such as, for
example, the direction key 14a having the “«,” Yp,” %7
and 1" marks indicated thereon, to select a content to
be purchased and then depress the determination key l4b
to determine the purchase. Then, when the user determines
a method of payment for the content using an IC card and
tries to pay the price, the reader/writer 106 of the
remote controller 100 carries out a reading oult process
of information stored in the IC card and a writing
operation of information into the IC card. Thereupon, the
user would carry out the operations by holding up the IC
card over the card reading section 20 provided eon the

remote controller 100.



Therefore, upon reading out and writing of information from and into the IC card by the reader/writer
106, the CPU 103 of the remote controller 100 controls the operation keys disposed on the remote
controller 100 so as to alter the functions allocated to them so that the user can carry out all operations
necessary upon reading out and writing of information from and into the IC card using the alternative
keys having the altered functions. 50 [0090] In4 articular, when the CPU 103 of the remote
controller 100 recognizes upon reading out and writing of information from and into the IC card that the
reader/writer 106 is placed into an on state, for example, the "+"/"-" key portions of the up/down

- channel selectigngey 15 are automatically allocated to different functions of increasing/decreasing the
amount of money while the "+"/"-" key portions of the sound volume adjustment key 16 are
automatically allocated:to fundtionsaefmeperatihg: incseasing/dédreasingyofthe quantity of goods to be
purchased. Then, if the CPU 103 recognizes that the reader/writer 106 is placed into an off state, then
it controls thegoperation key stoscarncebthecdchangedrfuactionsyofthermaso thiat the operation keys may
thereafter carry out the respective operation functions. Consequently, even if the numeral keys 18a to
181 which aresBitigien byrth&C catd whehlthellClchra ¥s HeldUpPovér tha tard ¥éding Section 20 are
not operated, it is possible, for example, to set the amount of money for purchase or set the quantity of
items to be pUeKEseEBy 6peratingthebperation k&R WERA Hre rothitilehdy thede card and have
the respective[l)é SISt%r}ed functions. [0091]

The infermation read out from the IC card is sent
rto the television receiver 200 through the RF
transmission/reception section 102 and the antenna 101
and is then sent from the television receiver 200 to the
server through the Internet. The CPU 203 of the
television receiver 200 receives a reply from the server
and sends the information from the server to the remote
controller 100 by the short-distance radio communication,
and the CPU 103 of the remote controller 100 carries out
feading cut and writing of the information from and into
the IC card. Then, the processes described above are
repeated several times until the content purchasing
process ls completed.

[0084]

Conventionally, in suchra purchasing procedure cf a
content of a movie or the like distributed through the
Internet as described above, the user operates an IC card

53¢ as to be positioned in the proximity of a card



51 Since the remote controller 100 controls so that the functions of the operation keys are
changed upon reading out and writing of information from and into the IC card by the reader/writer
106, the functions of those operation keys whose operation is disabled by the IC card when the IC
card is held up over the card reading section 20 can be executed by the alternative keys. Further,
since the changing process of the operation key functions is automatically decided and executed by
the CPU 103 of the remote controller 100, the operation process can be operated simply without
imposing a cumbersome operation such as to use a mode key to change over the functions or to
depress, whilea:shift keyis depeessed-an epemtionkeysimytaiecuslyiosetiarge the fanction of the
operation key upon the user. [0092] It is to be noted that, since the remote controller 100 can
communicateqwith thestelevisien ¢seceiver-20G: by bidirectiondlradioccommunieation, when the function
of an operation key is altered in such a manner as described above, upon reading out and writing of
information fromiland tothe FC eardkby the reddeRwiilerl106; $eriexzgviple L thieiePUCTO3 of the remote
controller 100 may carry out such control as to send a command for 52 displaying a guidance for
guiding an opekationiietiod SEtheYenibte EBATONST TOD 4914 EfEEh ifthgeotRe tefdvision receiver
200. This makes it possible for the user to.carry out operations in accordance with the guidance by

simple operatidhs, BRdRe Bisérars elifiitidtd such18B6EAE & cShfirmCATY Bp&ratioR key whose

function is altered while referring to an instruction ma}{:ual, %0093] Furtherd t?;e {J%mote controller
100 may inclftRIar LEDRWhichdnditafes® tpofi feading BUE ARG witing of Tfofation from and into the

IC card, that the functipn of an operation key is altered. In this instance, sinc th% %nccjllgn of the
OpEEMOnkeyqﬁ5§b%%ﬁgﬁ5e8%v%Pa?pergtlon 09 {he ;emé%e & JWCEST é a

remote place, when reading ocut and writing of information
from and into the IC card become reguired in a purchasing
procedure of a content or the like, the IC card must be
moved to an installation place of the television receiver
and operated there.

[0085]

In the remote controller 100 of the embodiment
described hereinabove with reference to FIG. 2, since the
reader/writer 106 for reading out and writing of
information from and into the IC card is provided in the
inside of the remote contrcller 100, the user can carry
out operations for reading out and writing processes of
information from and into the IC card by the
reader/writer 106 by holding up the IC card over the card
reading section 20 of the remote controliler 100 by hand
similarly to operations for switching on/off of the power

supply, channel selection and so forth of the television



timing same as that of turning on or off of the reader/writer 106, if the CPU 103 of the remote controller
100 detects turning on or off of the reader/writer 106, then turning on or off of the LED can be
-controlled. Further, the turning on indication of the LED may serve also as an indication representing
that the reader/writer 106 is operating. [0094] Furthermore, since the remote controller 100 can
communicate with the television receiver 200 by bidjrectional radio communication and besides can
grasp 53 also turning on and off of the reader/writer 106, the changed over state of the operation key
may be displayed on the screen of the television receiver 200. [0095] Now, a data format of
transfer data eemaupicated by shost:distance-radjo sampiunication using aaiRf signakbetween a

remote controller and a device which is controlled from the remote controller and may be an electric
apparatus sucipas attélevisiorrecedetns tesentiedi [0096]
[0086]

Further, since the remote controller 100 is
bonfigured such that the numeral keys 18a to 181 having
the indications of the numbers of “1” to “12” are
disposed at a place same as that cf the board on the
inner side of the location at which the loop antenna 19
is formed, that is, at the same place as that of the card
reading section 20 for executing reading cut and writing
processes of information from and into the IC card, when
the IC card is held up over the card reading section 20
upon reading and writing of the IC card upon electronic
settlement or the like, the numeral keys 18a to 181 are
hidden by the IC card. As described hereinabove, upon
reading out and writing of information from and into the
IC card, the user would principally use the direction key
l4a for selecting a content or the like, the
determination key 14b for determining purchase of the
‘content and so forth from among the operation keys of the
remote controller 100 to carry out an accounting
procedure. Accordingly, upon reading out and writing of
information from and into the IC card, the fﬁequency in

which the numeral keys 18a to 181 which are hidden by the



Between the television receiver 200 and the remote controller 100 described hereinabove with
reference to FIGS. 1 to 3, the communication method in an ordinary remote controller operation and
the communication method in transfer of information to and from the IC card are the same. For
example, short-distance radio communication which uses an RE' signal of the carrier frequency of 2.4
GHz by the IEEE 802.15.4 communication method. further, between the television receiver 200 and
the remote controller 100, such data are transmitteé and received using packets of the same format.
[0097] More particularly, remote controller data, remote 54 controller controlling commands and
reader/writer commangssarertransmitted tanotighspackets afithe samesteimat Here, thenremote

~ controller data are command data, that is, operation instructions to an electric apparatus, transmitted
by the remotescaiitralles 100znidbreceived bynthedekevisidrpreceiver200nghieh 4s a device to be
operated from the remote controller. The remote controller controlling commands are commands, that
is, control commandstoerrehidtelcontroling ‘apparaies L Gsed for selifigl esififnation and so forth of a
reader/writer function which the remote controller 100 has, and are data transferred by both of the
remote contrallé? 400 and the television receiver 200 as well as data reply data to which commands
are transferred by both of the remote controller 100 and the television receiver 200. The reader/writer
commands are data trafisrhittb8 RS B5E telévisibn TetEREF 306 iEH 15 & Hevite to be operated from

the remote controller 100, %nd received by the remotg controller 1‘700ﬂ avrgkqergglytqlaeta to the commands
are transmittet-romhBFermote EontrGifeT T00 ARt received By thetelevision receiver 200 which is

R A e R L AT
the location at which the loop antenna 19 of the
reader/writer 106 is formed, the operation keys necessary
upon reading out and writing of information from and into
the IC card can be operated freely. In particular, since
the operation keys which are necessary upon reading out
and writing of information from and intc the IC card by
the reader/writer 106 such as the direction key lda and
so forth are disposed at a position at which they are not
hidden by the IC card even if the IC card is held up over
the card reading section 20, the convenience 1in use by
the user is not deteriorated.

[ocogs]

On the other hand, when, for example, content
purchase price setting, purchase guantity setting or like
setting is carried out upon reading out and writing of

information from and into the IC card, it may become

necessary to operate the numeral keys 18a to 181 which



55 recording medium such as an IC card which utilizes such RFID as described hereinabove where
information is read out and written into the information recording medium. [0098] In particular, the
remote controller 100 sends remote controller data, remote controller controlling commands and reply
data to such commands, and reply data to the reader/writer commands and receives remote controller
controlling commands and reader/writer commands, Jhe television receiver 200 which is a control
target device to be controlled from the remote controller transmits remote controller controlling
commands and reply data to them and reader/writer commands, and receives remote controller data,
remote contrallee cantzaling isomraands-and replyidata tathedt; angweply=data ta reqder/writer
commands. [0099] FIG. 9 illustrates an example of a format of a packet for transmitting such
remote contraller data; semotel cartealler gontroltingrcobfmands amdaeader/writet conimands as
described hereinabove. Referring to (B) and (C) of FIG. 9, remote controller data, remote controller
controlling cormsdndseand ideadbr/writel bemiistid srarésptaddtbiniéonimaad déde/ clEDATA in a

packet for RF 56 o
the card reading section 20 to stop the positioning of

the IC card in the proximity of the card reading section
20 and then tries to depress the numeral keys 18a to 181,
then the magnetic field generated from the loop antenna
19 becomes ineffective upon the IC card, and the reading
out and writing of information from and into the IC card
by the reader/writer 106 are not carried out regularly
any mere. This may gilve rise to an unexpected trouble in
the reading out and writing processes of information from
and intec the IC card in which electronic money
information and so forth are stored.

[0089]

Therefore, upon reading out and writing of
information from and into the IC card by the
reader/writer 106, the CPU 103 of the remote controller
100 controls the operation keys disposed on the remote
controller 100 so as to alter the functions allccated to
them so that the user can carry out all operations
necessary upon reading out and writing of information
from and into the IC card using the alternative keys

having the altered functions.



communication and are transmitted together with a header rfHD for RE communication for
accommodating a parameter and so forth for RE communication, a footer rfFT for RE communication
for accommodating a parity for an error check and so forth for RE communication and a command
header cmdHD for accommodating a command type. The remote controller data, remote controller
controlling command and reader/writer command cap be distinguished from each other depending
upon the command type placed in the command header cmdHD. [0100] Here, the reader/writer
command generally has a great data length and may possibly become longer than the length of a
packet which candye transmitted at a time by RE communication. Therefore, transmission/reception of
the reader/writer command is carried out using a format which allows division of a packet and merging
of packets. Where divisionparmergirig is, carried outye¢hé dlatd felatirfy to#herdivision to be placed into

- the RE' communication header or the command header is only data which indicates whether or not the
data is the lastof divisidrrAd Pégards aoreadeFwiksrcorfmanidsinbé rétfshsiiissionds bt carried
out, there is no possibility that replacement of an order number may occur, 57 and there is no
necessity to cliryOitEUER MAFAFeRERt ddtetapily alpacket . Eirther\Fhere a parity is included in
the reader/writer communication footer, even if data miss occurs during divisign, such data fault can be
confirmed, andetABRISIE: Hab trafdmisSioR WitiEH efimitatés cOMplidated processig i Surplus data
transfer can be ach‘i\e\r{T,::-/d\.\ [0101 In the exa plg, of FIG, 9, it can,be seen that the total length of
the reader/writéfcomimand dats AwBATA" SR the reatfer/iter eommunication tooter rweT (parity for

.an error chec%z%\g &Sé)of%%lzn%léggﬁ%d.ig a(ﬁ is Ig?ggrc t%ag é)hggegﬁtllg@% P%%Eo@u”h%pig%@ cmdDATA

in the packet ﬁﬁstra ed in ) an n particular, in the example of FIG. 9,

the reader/writer command idr%a} QWDAT. fé%_% the, reader/ writer COMMUAICaHON & the

wir /e key portions of the sound veolume adjustment key
16 are automatically allocated to functions of operating
increasing/decreasing of the quantity of goods to be
purchased. Then, if the CPU 103 recognizes that the
reader/writer 106 is placed into an off state, then it
controls theroperation keys to cancel the changed
functions of them so that the operation keys may
thereafter carry out the respective operation functions.
Conseqguently, even if the numeral keys 18a to 181 which
are hidden by the IC card when the IC card is held up
over the card reading section 20 are not operated, 1t is
possible, for example, to set the amount of money for
purchase or set the guantity of items to Dbe purchased by
operating the operation keys which are not hidden by the
IC card and have the respectively altered functions.

[0091]



footer rwFT illustrated in (A) are divided into two parts, which are placed into the command data
cmdDATA in two packets for RF communication illustrated in (B) and (C). [0102] The remote
controller and the device which is controlled by the remote controller in the present embodiment do not
retransmit a remote controller controlling command. This is because, since it is not 58 appropriate to
use a communication path which provides unstable communication to enforce accessing for card
settlement of accounts or the like for which the security is required and besides, where the
communication is unstable, it is appropriate to notify the user of the reader/writer function from the
beginning that the conwnunieation:isiunsialle cib istnatlddvaniageousrio rescuesa rérhate controller
controlling command by retransmission. [0103] Further, the remote controller according to the
present embodimeritcaas notscarfy titeretransmisision managementbbageadenwriter command.
Since a reader/writer command is generally greater than remote controller data, complicated buffer
management ferrétragsmissiomant Midrhde compressiohdyi packer Aiarfdéniett based on an ID are
avoided. Further, a reader/writer command has a determined directionality, and since the reader/writer
command to BEtranshitted i theaemote Eaiedller (S imited ohR orepRdats, thedrscessity for
retransmission is low. Further, when the communication state becomes worse, since there is the

possibility thaPRétiashiiSsibfi OF tE fettlerRittercoimand Hroth thé ferdte Cbntrofler 8v&rlaps with

59 ‘ )
when the IC card is held up over the card reading section

20 can be executed by the alternative keys. Further,
since the changing process of the operation key functions
is automatically decided and executed by the CPU 103 of
the remote controller 100, the operation process can be
operated simply without imposing a cumbersome operation
such as to use a mode key to change over the functions.or
to depress, while a shift key is depressed, an operation
key simultaneously to change the function of_the
operation key upon the user.
(0092]

It is to be noted that, since the remote controller
100 can communicate with the television receiver 200 by
bidirectional radio communicaticon, when the function of
an operation key is altered in such a manner as described
above, upon reading out and writing of information from
and into the IC card by the reader/writer 106, for
example, the CPU 103 of the remote controller 100 may

carry out such control as to send a command for



retransmission of a command from the device which is controlled by the remote controller which is the
transmission side of a command and has a high allowance in its memory, the management can be
prevented from being complicated. [0104] Now, a particular example of the data format for packet
transmission described above is described with reference to FIGS. 10 and 11. FIG. 10 illustrates an
example of the data format of signals transferred between the set CPU 205 and the remote controller
controlling CPU 203 in the television receiver 200 which is a device to be controlled by the remote
controller. Meanwhile, FIG. 11 illustrates an example of the data format of signals transferred between

the remote coatreflar-contmllingCPEL203: intthe tglevision;receivar200-anththe-ERUJ103in the remote
controller 100. [0105] - (A) of FIG. 10 illustrates a particular example of the data format of a packet
itself transferretd betwaen thecsettCBUI1205 and thesremeate:controllencentrallindi€PU 203 in the
_television receiver 200. Of the packet illustrated in (A) of FIG. 10, two bytes from the top are used for
the header, ana: Ore byteonextdothe dwo bHytes Blhisugedfoethetversionlin thefexaniple described,
the header always is "abh, 25h" (h represents a hexadecimal number), and while the version is "10h,"
the version is RBElMited €6t THEfGIpEIRE Tom e foprompapaeketdf(A) o FIG. 10 represents
the category, and when it is "e4h," it represents a command from the set CPU 205 to the remote
controller con#8lifg EFU 235 BIEWRe A RIS 285101 it re fredehtita YéSponsairom ik Féthste controller
controlling CPU 203 to the set CPU 205. The fifth to (n-1)th bytes are determined in response to the
category, andTHE ByteRiihbér o fengtiis Vatiable. - fith-fo (n“Bith Yﬁg}fé%earglﬂﬂfsifﬁagéﬁ in (B) of

FIG. 10. The last or.nth byte OE packet of (A) of FIG. 10.is a check sum (parity), of the data from the
fhﬁio(nlﬁhlﬂﬁeé%?ﬁﬁgggc {ﬁ%16§ errgﬁg to an instruction ﬂ%nu%h.

[0093]

Further, the remote controller 100 may include an
LED which indicates, upon reading out and writing of
information from and into the IC card, that the function
of an operation key is altered. In this instance, since
the function of the operation key may be changed over at
a timing same as that of turning on or off of the
reader/writer 106, if the CPU 103 of the remote
controlier 100 detects turning on or off of the
reader/writer 106, then turning on or off of the LED can
be controlled. Further, the turning on indication of the
LED may serve also as an indication representing that the
reader/writer 106 is operating.
[0094]

Furthermore, since the remote controller 100 can
communicate with the television receiver 200 by

bidirecticnal radio communication and besides can grasp



(B) of FIG. 10 illustrates the fifth to (n-1)th bytes extracted from the packet of (A) of FIG. 10. Referring
to (B) of FIG. 10, the top byte (fifth byte of the original packet) illustrated represents the length, that is,
the data length, from the 6th to (n-1)th bytes of the packet and can represent Olh (1 byte) to FFh (255
bytes). The next byte (sixth byte of the original packet) is a code representative of a data category, and
the 61 succeeding data, that is, the 7th byte to the {g-1)th byte of the original packet, are data of the
data category. The data category may be reader/writer command data, remote controller controlling
command data or the like. It is to be noted that the 7th to (n-1)th bytes of the packet of (A) of FIG. 10
correspond ta the-reader/witerccoramand tata fwDAT Arand: the/ reaties/writércorimenication footer
rwFT described hereinabove with reference to FIG. 9. [0107] (A) of FIG. 11 illustrates a particular
example of thendataddrmateof airaireporfionief aopaciet transfestedibetweendhe pemvtsicontroller
controlling CPU 203 of the television receiver 200 and the CPU 103 of the remote controller 100, and
(B) of FIG. 1bitlustratestiie sixtivfo lBenith bytessdaracted fdHfhepdtket of (A) of FIG. 11. [0108]

[0095]

Now, a data format of transfer data communicated by
short-distance radio communication using an RF signal
between a remote controller and a device which is
controlled from the remote controller and may be an
electric apparatus such as a television receiver 1is
described.

[0096]

Between the television receiver 200 and the remote
controller 100 described hereinabove with reference to
©IGS. 1 to 3, the communication method in an ordinary
remote controller operation and the communication method
in transfer of information to and from the IC card are
the same. For example, short-distance radio communication
which uses an RF signal of the carrier frequency of 2.4
GHz by the IEEE 802.15.4 communication method. Further,
between the television receiver 200 and the remote
controller 100, such data are transmitted and received
using packets of the same format.

[0097]

More particularly, remote controller data, remote



The first to sixth bytes of the packet illustrated in (A) of FIG. 11 are used as header information, and
for example, the fourth byte represents control data representing the continuity and so forth of the
packet. The fifth byte represents the data length from the succeeding sixth byte to the mth byte, and
the sixth byte 62 represents a code indicative of a data category. For example, the control data of the
fourth byte may represent, when it is "21h," that a fallpwing packet exists, but when it is "22h," that the
packet is the last packet, that is, that no following packet exists. The information of the data length of
the fifth byte can represent Olh (1 byte) to 62h (98 bytes), and the maximum data length is smaller
than 255 bytesavhieh are-a naaximmn lengih efthe:paickes ilustratetkin (A) bf E1G. 10. Therefore, when
the data length from the sixth byte to the (m-1)th byte of the packet of (A) of FIG. 10 exceeds 98 bytes,
the packet is dividesraiw distributech Bd @t dratityofapdckets-having the format dfustrated in (A) of
FIG. 11. The information of the data category of the sixth byte of the packet illustrated in (A) of FIG. 11
may be a copy efthwe sixthi byte, oftthe paeketef (A)of FIG 120, ItkHe bersotedthaithe ddbhdmand data
cmdDATA of FIG. 9 corresponds to data from the seventh byte to the mth byte of the packet of (A) of
FIG. 11, and thB3jortién froRFieirstbyte 16 fHE Sk byteofihe patketcorrespondé to'fhe command
header cmdHD illustrated in FIG. 9. [0109] (B) of FIG. 11 illustrates the sixth byte to the 63 last mth
byte extracted-Famhé ekKebdt (Ao FHE0EE. RefEMiRg 1& B) S 1814 1 L fetbp a5 td Hlustrated,

the television receiver 200 which is a device to be
operated from the remote controller. The remote
controller controlling commands are commands, that 1is,
control commands to a remote controlling apparatus, used
for setting, confirmation and so forth of a reader/writer
function which the remote controller 100 has, and are
data transferred by both of the remote controller 100 and
the television receiver 200 as well as data reply data to
which commands are transferred by both of the remote
controller 100 and the television receiver 200. The
reader/writer commands are data transmitted from the
television receiver 200, which 1s a device to be operated
from the remote controller 100, and received by the
remote controller 100, and reply data tce the commands are
transmitted from the remote controller 100 and received
by the television receiver 200 which is operated from the
remote controller 100. The reader/writer commands are
command data for transmitiing and receiving informaticn

to be written into and read out from an information



that is, the sixth byte of the original packet of (A) of FIG. 11, represents a data category. The one byte
. of the data category is allocated, for example, with the higher order 4 bits thereof, to a command code
representative of a type of a command such as a remote controller controlling command, a
reader/writer command or data for a remote controller, and with the lower order 4 bits thereof, to such
a remote controller ID for identifying a remote controiler as hereinafter described. If the data category
represents that the succeeding data represents a remote controller controlling command, then the next
byte, that is, the seventh byte of the original packet, represents a type of the command. The type of
the command is-thisiinstancednay bewstichzs remotecorroflenbonfimatioh icoRfmanaa remote
controller power confirmation command, an on-state continuation command, or the like, [01101
Therefore, intia presendestbodiment; arsliralipp BRdIFeRI rémbte 86itGifers Bah B lised for a
device which is controlled from a remote controller, such as, for example, for a television receiver, and
in order to 64iderrifgtherrehicie chntrelléRs appARENS fdertificaontinfdrdichtHat is, a remote
controller ID, is added to the commands described hereinabove. In particular, for example, part of the
lower order 4Bifs%flthe sixth byte, that is, the data command, of the packet illustrated in (A) of FIG.

11, is used. The apparatus identification information is allocated separately from a unique ID of each
remote controller and 15 at3&dst Bdded o andtran: é)r%rgd (fc())grle%ﬁgr‘i VP\L/i rae'Lc%ommanngtr; the

reader/writer. The apparatys identification information may be allocated,for example, when a
television recgﬁéPESm%?&%g&gg %vrlthéaa ?gmof%ec%rﬁroller after mutual authentication, that is, pairing,
_ behNeenﬂua%%%ﬁgggge%%y GQQQQPQJgggn%&OQHQHe%ommands, and reply data

to the reader/writer commands and recelves remote
controller controlling commands and reader/writer
commands. The television receiver 200 which is a control
target device to be controlled from the remote controller
transmits remote controller controlling commands and
reply data to them and reader/writer commands, and
receives remote controller data, remote controller
controlling commands and reply data to them, and reply
data to reader/writer commands.

[00s@e]

FIG. 9 illustrates an example of a format of a
packet for transmitting such remote controller data,
remote controller controlling commands and reader/writer
commands as described hereinabove. Referring to (B} and
(cy of FIG. 9, remote controller data, remote controller
controlling commands and reader/writer commands are

placed in command data cmdDATA in a packet for RF



[01111 Popular infrared remote controllers are in most cases configured such that, only when a
button or the like is operated, the power supply is made available and a command is transmitted as an
infrared signal to a control object apparatus such as a television receiver and, after the transmission
comes to an end, the power supply is interrupted. However, in such an RF communication remote
controller as in the present embodiment, it is necessary for the power supply to be 65 normally
available in order to receive transmission data from the television receiver. However, where the power
supply is normally kept in an on state, the power consumption increases, and therefore, appropriate
power saving-Gemtreh is-teguireda lidthisrre gard, rot ontye poweysavieg: central of the asimote controller
itself is significant, but where the remote controller has a reader/writer, power saving control of the
reader/writer istsignificantiiecause the ceadenwifter exhibitsipasiculany Bigh Powes €dfisumption.
[0112] In the following, allocation of apparatus identification information where a plurality of
remote contraliets are Gsed foripdeVie SuEH a8 rEle\isSion Fedéiveraihieh IS cditFollRll by a remote
controller is described. Then, power saving control of a remote controller itself is described, whereafter
power saving@oHtiel 6 a FéaderAvfte? AHeFE @GR Mot conkéierircladds tHe Eatfwriter is
described. [0113] FIG. 12 illustrates another commupnication system 1 to which an embodiment of

the present inveRfion i &ppifed: Reférring %o FIGT T3 tHe ohmunication 3y T ifcludes a

television receiver 200 and a plurality of . -
S header ghdHDpfor %8commodat1ng a command type. The remote

controller data, remote controller controlling command
and reader/writer command can be distingulshed from each
other depending upon the command type placed in the
command header cmdHD.

[0100]

Here, the reader/writer command generally has a
great data length and may possibly become longer than the
length of a packet which can be transmitted at a time by
RF communication. Therefore, transmission/reception of
the reader/writer command is carried out using a format
which allows division of a packet and mexrging of packets.
Where division or merging is carried out, the data
relaﬁing to the division to be placed into the RF
communication header or the command header is only data
which indicates whether or not the data is the last of
division. As regards a reader/writer command, since
retransmission is not carried out, there is no

possibility that replacement of an order number may OCCur,



66 remote controllers 1001, 1002, -, 100, which carry out short-distance radio communication with the
television receiver 200 using an RF signal of a carrier frequency of 2.4 GHz in accordance with the
IEEE 802.15.4 communication method described hereinabove. It is to be noted that the remote
controllers 1001, 1002, -, 100n have a configuration same as that of the remote controller 100
described hereinabove, and like components of the remote controllers 1001, 1002, _, 100, to those of
the remote controller 100 are denoted by like reference characters to which corresponding suffixes are
added, for example, like CPUs 103u 1032, _, 103n corresponding to the CPU 103 of the remote

controller 100= However.the configuration ©f the temetereontrollers ool 025 enda8n dssnot limited
to this, but they may have a different configuration which does not include, for example, a

reader/writer. {@1ply 4 thisinstaride, in brdertergcefdrize the remateycontrollersl 1861 1002, _,
100n individually, the communication system 1 carries out a process of allocating an ID or apparatus
identification infortrizgion<e @achwof ile remotercontoiiei 10GLAGO2, .2 1600 014887 In the

following, processing operation of an ID setting operation for allocating an ID to each of the remote
controllers 1081 s800Z;cya90difrthes division, such data fault can be

confirmed, and therefore, data transmission which
eliminates complicated processing and surplus data
transfer can be achieved.
(01011

In the example of FIG. 9, it can be seen that the
total length of the reader/writer command data rwDATA and
the reader/writer communication footer rwET (parity for
an error check and so forth) illustrated in (A) is longer
than the length of the command data cmdDATA in the packet
for RF communication 1llustrated in (B) and (C). In
particular, in the example of FIG. 9, the reader/writer
command data rwDATA and the reader/writer communication
footer rwFT illustrated in (A) are divided into two parts,
which are placed into the command data cmdDATA in two
packets for RF communication illustrated in (B) and (C).
[0102]

The remote controller and the device which is
controlled by the remote controller in the present
enmbodiment do not retransmit a remote controller

controlling command. This 1s because, since it is not



communication system 1 is described. In the ID setting process, the remote controllers 1001, 1002, _,
100n carry out such processing operations as illustrated in FIG. and the television receiver 200 carries
out such processing operations as illustrated in FIG. 14. Further, the television receiver 200 and the
remote controllers 1001, 1002,100, carry out such data transfer as illustrated in FIGS. 15 and 16.
[0116] I_n the ID setting process, when the power supply to any of the remote controllers 1001,
1002, , 100, is made available, particularly when a battery is mounted, the remote controller and an
electric apparatus such as a television receiver which is a device to be controlled from the remote
controller cargigutdputiiat authentieation. dhermntited ailthentieationvimayrotherwiselbe executed at an
arbitrary timing by the user. [0117] Referring to FIGS. 13 and 14, any of the CPU 1031 of the
remote contraltes 1801 cthed@RUNEQ32-0fcthe tremmitef conteolier A892 L sicanticthe ©Rd 103n of the
remote

settlement of accounts or the like for which the security

is required and besides, where the communication is

unstable, it is appropriate to notify the user of the

reader/writer function from the beginning that the

communication is unstable, it is net advantageous tTo

rescue a remote controller controlling command by

retransmission.

(0103}

Further, the remote controller according to the

present embodiment does not carry out retransmission

management of a reader/writer command. Since a

reader/writer command i1s generally greater than remote

controller data, complicated buffer management for

retransmission and memory compression by packet

management based on an ID are aveided. Further, a

reader/writer command has a determined directionality,

and since the reader/writer command to be transmitted

from the remote controller is limited only te reply data,

the necessity for retransmission is low. Further, when

the communication state becomes worse, since there is the

possibility that retransmission of the reader/writer

command from the remote controller cverlaps with



68 controller 100n and the remote controller controlling CPU 203 of the television receiver 200 start, at
step Si and step S21, respectively, mutual authentication for short-distance radio communication using
an RF signal of the carrier frequency of 2.4 GHz in accordance with the IEEE 802.15.4 communication
method. In particular, any of the CPU 1031 of the remote controller 100, the CPU 1032 of the remote
controller 1002, ..., and the CPU 103n of the remot gontroller 100n and the remote controller
controlling CPU 203 of the television receiver 200 transfer a unique 1D formed, for example, from a

~ MAC ID, an IP (Internet Protocol) address or the like owned thereby and added to a packet for a
“command for rautuahauthesticationrat:steps.SdandrsS2t, respectively-40¥18]ch iAt steps S2 and
S22, any of the CPU 1031 of the remote controller 1001, the CPU 1032 of the remote controller 1002,
-, and the CPUQ3m:afithe remoté: eontroller<l 00mranch thesremdte contrelléreontrolling CPU 203 of
the television receiver 200 decide whether or not the unique ID of the opposite party is received to
recognize thetopposité paityr|fiheoppbsite paryrisrbcogfiZedsthentit Bdetlidedat the mutual
authentication results in success, and the processing 69 individually advances to steps S4 and S24.
On the other hand; tifsit isetsticded AF:StepaS2 BRIEARY File EPWPIOTELE AR feMdteontBller 100u
the CPU 1032 of the remote controller 1002, ..., and the CPU 103n of the remote controller 100n
cannot receivé@%é&@?@@mm the television receiver 200 and fails in mutual authentication, then the
processing advances to step S3. Meanwhile, if the remote controller controlling CPU 203 of the
television recédivér2do fails to receive a unique ID from any of the remote controllers 100u 1002, ..,

100n and fails in mutug] aythentication at step $22, then the pacesging.advanges (e step S23. [0119]
packet transmission described above is described with
reference to FIGS. 10 and 11, FIG. 10 illustrates an
example of the data format of signals transferred between
the set CPU 205 and the remote controller controlling CPU
203 in the television receiver 200 which is a device to
be controlled by the remote controller. Meanwhile, FIG.
11 illustrates an example of the data format of signals
transferred between the remote controller controlling CPU
203 in the television receiver 200 and the CPU 103 in the
remote controller 1060.

{0108%]

(A) of FIG. 10 illustrates a particular example of
the data format of a packet itself transferred between
the set CPU 205 and the remote controller controlling CPU
203 in the television receiver 200. Of the packet
illustrated in [(A) of FIG. 10, two bytes from the top are

used for the header, and one byte next to the two bytes



At step S3, the CPU of that one of the remote controllers 100u 1002, ..., 100n from which the television
receiver 200 fails to receive the unique ID decides whether or not it should carry out mutual
authentication with the television receiver 200 again. Then, if mutual authentication should be carried
out again, then the processing returns to step 31. [0120] At step 323, the remote controller
controlling CPU 203 of the television receiver 200 dg ides whether or not mutual authentication should
be carried out again. If 70 mutual authentication should be carried out again, then the processing
returns to step 521. It is to be noted that any remote controller which has information of an electric

apparatus withavhigh sutyal autherticationhas bgen garriggawtisuceessiullywhenihe power supply
thereto is made available omits the processes at steps 31 to 53. Similarly, where the television
receiver 200 has infermatienyef a eematsrcortigtier, With-whichsantual authenticatidnnhas been carried
out successfully, stored in the memory thereof, it omits the processes at steps 321 to 323. [0121]

The remote contibkercontnollingtCRE 208:ofthegelevision reteivel 2009produces a tatsle not shown,
for example, in a region of the memory 204, and sets simplified apparatus identification information
beginning withgofor exarmpte] Otfor identifyingrerefnotsdontrolier withwHidle muttalslitiéstication
results in success to the remote controller. Consequently, the CPU 103 can manage the set apparatus

identification iderafationfin &haszbciatéd relaticiishing ffth the i UEAEREPIRE Tefibte controller.

0122
[ ] when it is “edh,” it represents a command from the set

CPU 205 to the remote controller controlling CPU 203, but
when it is “e3h,” it represents a response from the
remoﬁe controller controlling CPU 203 to the set CPU 205.
The fifth to {(n-1}th bytes are determined in response to
the category, and the byte number or length is variable.
The fifth to (n-1)th bvtes are illustrated in (B} of FIG.
10. The last or nth byte of the packet of (A) of FIG. 10
is a check sum (parity) of the data from the first to (n-
1yth bytes of the packet.
[0106]

(B} of FIG. 10 illustrates the fifth to (n-1)th
bytes extracted from the packet of (A) of FIG. 10.
Referring to (B) of FIG. 10, the teop byte (fifth byte of
the original packet) illustrated represents the length,
that is, the data length, from the 6th te (n-1)th bytes
of the packet and can represent 01lh {1 byte) te Ffh (255
bytes). The next byte {(sixth byte of the original packet)

is a code representative of a data category, and the



71 203 of the television receiver 200 decides whether or not some command (normal command) is
received from the set CPU 205 or the like. If it is decided that some command is received, then the
processing advances to step 325, but if it is decided that no command is received, then the processing
advances to step 328. Here, as an example of the command in the setting process of apparatus
identification information, an apparatus identification information setting command, a command for
remote controller confirmation prior to reading out of riting from or into the reader/writer of the remote
controller or a like command may be used. For example, when a remote controller confirmation

command is tQ belransmitied 10 2 remote controller, simplifiedapparatus ddentification information, for
example, beginning with 0 may be allocated to the remote controller where the remote controller is a

mutually authgrticated remete-eanjioller. [0428k«, Atstep 825 theteaata cantroller controlling
CPU 203 of the television receiver 200 decides whether or not the received command is destined for
~all of the rematecontrollers T0GU 3802, L408n0lf it isatecidedrthative comimand shoul-ve
transmitted to all of the remote controllers 1001, 1002, ." 100, then the processing 72 advances to
step 526. On thecether hand f itis:tecidéd thatthe cohmand shouldbé Warismitted tbsome of the

remote controllers 100H 1002, ..., loon, then the processing advances to step 527.
like. It is to be noted that the 7th to (n-1)th bytes of

the packet of (A) of FIG. 10 correspond to the
reader/writer command data rwDATA and the reader/writer
communication footer rwFT described hereinabove with
reference to FIG. 9.

[0107]

(A) of FIG. 11 illustrates a partlicular example of
the data format of a main portion of a packet transferred
between the remcte controller controlling CPU 203 of the
television receiver 200 and the CPU 103 of the remote
controller 100, and (B) of FIG. 11 illustrates the sixth
to last mth bytes extracted from the packet of (A} of FIG.
11.

[0108]

The first to sixth bytes of the packet illustrated
in {(A) of FIG. 11 are used as header information, and for
example, the fourth byte represents control data
representing the continuity and so forth of the packet.
The fifth byte represents the data length from the

succeeding sixth byte to the mth byte, and the sizxth byte



[0124] At step 526, the remote controller controlling CPU 203 of the television receiver 200
transmits the command in order to all of the remote controllers 1001, 1002, 100, whereafter the
processing returns to step 524. [0125] At step 527, the remote controller controlling CPU 203 of
the television receiver 200 transmits the command to a remote controller or controllers of a particular
destination or destinations, thereafter the processin Jeturns to step 524. [0126] In the present
embodiment, at step 526 or 527, the remote controller controlling CPU 203 may transmit the command
with the simplified apparatus identification information added thereto to the pertaining remote

controllers. [0428} ¢ s erAsstep 84aany afithes€PLE1031 of thegemoie egotroller £0@1, the CPU 1032

of the remote controller 73
example, the control data of the fourth byte may
represent, when it is “21h,” that a following packet
exists, but when it is “22h,” that the packet is the last
packet, that is, that no following packet exists. The
information of the data length of the fifth byte can
represent 0lh (1 byte) to 62h (98 bytes), and the maximum
data length is smaller than 255 bytes which are a maximun
length of the packet illustrated in (A} of FIG. 10.
Therefore, when the data length from the sixth byte to
the {m-1)th byté of the packet of (A) of FIG. 10 exceeds
98 bytes, the packet is divided and distributed into a
plurality of packets having the format illustrated in (A)
of FIG. 11. The information of the data category of the
sixth byte of the packet illustréted in (A) of ?IG. 11
may be a copy of the sixth byte of the packet of (A) of
FIG. 10. It is teo be noted that the command data cmdDATA
of FIG. 9 corresponds to data from the seventh byte to
the mth byte of the packet of (A} of FIG. 11, and the
portion from the first byte to the sixth byte of the
packet corresponds to the command header comdHD

illustrated in FIG. 9.

(RY of FIG. 11 illustrates the sixth byte to the



1002, 5, and the CPU 103, of the remote controller 100, decides whether or not a command is
received from the television receiver 200. If it is decided at step S4 that any of the CPU 1031 of the
remote controller 1001, the CPU 1032 of the remote controller 1002, ..., and the CPU 103, of the
remote controller 100, receives a command from the television receiver 200, then the processing
advances to step 35. However, if it is decided that no.command is received from the television receiver
200, then the process at step 34 is repeated. [0128 At step 35, the CPU of that one of the remote
controllers 1001, 1002, ..., 100, which receives a command from the television receiver 200 decides

whether or nof the commang-received frara thertelgvisinn receivert209ds apgoramarddor IDisetting. If it
is decided that the received command is for an ID setting process, then the processing advances to
step 36, but ifritiscdecided that tims receivercommangtis nebforantl® setling precsss, then the
processing advances to step 37. The command for ID setting has the above-described apparatus
identification ifermation addedstheretobipd29p At step 36;the GPU phthat oneff the rerhote 74
controllers 1001, 1002, ..., 100n which receives the command to which apparatus identification
information is&idéledftomthe telewision recdiver 200 setscary ID téliselhbased on thé cofmand.

[0130] .
data category is allocated, for example, with the higher

order 4 bits thereof, to a command code representative of
a type of a command such as a remote controller
controlling command, a reader/writer command or data for
arremote controller, and with the lower order 4 bits
thereof, to such a remote controller ID for identifying a
remote contrcller as hereinafter described. If the data
category represents that the succeeding data represents a
remote controller controlling command, then the next byte,
that is, the seventh byte of the original packet,

_ represents a type of the command. The type of the command
in this instance may be such a remote controller
confirmation command, a remote controller power
confirmation command, an on-state continuation command,
or the like.

[011C]

Therefore, in the present embodiment, a plurality
of different remote controllers can be used for a device
which is controlled from a remote controller, such as,

for example, for a television receiver, and in order %o



At step 57, the CPU of that one of the remote controllers 1001, 1002, ..., 100n which receives the
command to which the apparatus identification information is added from the television receiver 200
carries out data processing based on the received command. [0131] At step S8, the CPU 1031 of
the remote controller 1001 decides whether or not it is necessary to send a reply to the television
receiver 200. If the CPU 1031 of the remote controller 1001 decides at step S8 that it is necessary to
send a reply to the television receiver 200, then the processing advances to step S9, but if the CPU
1031 of the remote controller 1001 decides that it is not necessary to send a reply to the television

receiver 200, thentheqroegssingretuenstostep 54 10132ppa r At step: 5rthe CRIA 1034 of the
remote controller 1001 transmits the command with the apparatus identification information added
thereto to the {Hx tefenisionrreceiver. 206, whereatter theoprocessihg retlitns tesstepd4l [0233]
the commands described hereinabove. In particular, for
example, part of the lower order 4 bits of the sixth byte,
that'is, the data command, of the packet illﬁstrated in
(A} of FIG. 11, is used. The apparatus identificaticn
information is allccated separately from a gnique ID of
each remote controller and is at least added to and
transferred together with a command to the reader/writer.
The apparatus identification information may be allocated,
for example, when a television receiver communicates with
a remote controller after mutual authentication, that is,
pairing, between the television receiver and the remote
controller.
[0111]
Popular infrared remote controllers are in most
cases configured such that, only when a button or the
like is operated, the power supply i1s made available and
a command is transmitted as an infrared signal to a
control cobject apparatus such as a television receiver
and, after the transmission comes to an end, the power
supply is interrupted. However, in such an RE
communication remcte controcller as in the present

embodiment, it is necessary for the power supply to be



At step S28, the remote controller controlling CPU 203 of the television receiver 200 decides whether
or not a command for carrying out mutual authentication is received. If it is decided that a command for
carrying out mutual authentication is received newly, then the processing advances to step S29, but if
it is decided that the command for carrying out mutual authentication is not received, then the
processing returns to step S24. [0134] At step 63529, the remote controller controlling CPU 203 of
the television receiver 200 carries out mutual authentication newly with the remote controller, and
thereafter, the processing returns to step S24. [0135] Further, in the present embodiment, the set
CPU 205 may,isstie Bi1command=on eequestingfar readingcatitendowritingrdiiniarmationdrom and into
the reader/writer to the remote controller which includes the reader/writer in accordance with a
program suchfthanthe remeteccontrotier centrollingCP U203 may rededrecthelcorpwiand. In this
instance, upon starting of communication with the remote 76 controller which includes the
reader/writer, thepémotescomtrotiet Epntreliing TPWB208Mrahshiits-a EBMnREGor requesting for
reading out and writing of information from and into the reader/writer to the remote controller at step
S26 or S27. Wher gieferadteldonifoia P Whichificltioes tHe Féad iRt iterretaivasiR¥ €bmmand for
requesting for reading out and writing of information from and into the reader/writer, it adds the
apparatus ideRfficationSRfor#fation allbeated 16 the rémotd Eontr&fetHitdel Hdm tHE- #Blevision receiver

200 and sends the resulting command éc:)sth% television reé:eiver 299 i?ggeqtﬁenély it}i_sS possible for
the television FE¢Eer S0 {odiSiNdt Use the Tead&fNnter fliiction of a plurality St refmote controllers,

that is, the remote cantrollers 100, 100, ..., 100n, [0136 In Ichef Hg\é{ir}gagn example of the ID
setting processs]“ nr%ié% Bu Eétvgélétn t%eeféFe\%gngn Fe@czréﬁ;\;ce&? 200 and’ tﬁe remote caontrollers 1001 and

1002iSdeﬂ“%@%&%Q?&?@@%@[”ﬁ&%&?t9£3§5&5controz of the reader/writer

is significant because the reader/writer exhibits
particularly high power consumption.
(01121

In the following, allocation of apparatus
identification information where a plurality of remote
controllers are used for a device such as a television
receiver which is controlled by a remote controller is
described. Then, power saving control of a remote
controller itself is described, whereafter power saving
control of a reader/writer where a remote contrcller
includes the reader/writer is described.
[0113]

FIG. 12 illustrates another communication system 1
to which an embodiment cf the present invention is
applied. Referring to FIG. 12, the communication system 1

includes a television receiver 200 and a plurality of



[0137] At step 5101, the remote controller controlling CPU 203 of the television receiver 200
carries out mutual authentication with the CPU 1031 of the remote controller 77 1001. If the remote
controller controlling CPU 203 receives a unique ID from the CPU 1031 at this step S101, then it sets
simplified apparatus identification information different from the unique ID to the CPU 1031 and
manages the simplified apparatus identification information in an associated relationship with the
unique ID of the CPU 1031 using the table of the memory 204. [0138] At step S102, the remote
controller controlling CPU 203 of the television receiver 200 carries out mutual authentication with the

CPU 1032 of thetemote controtler. 1Q02.dfthe remote contieller cantrofing-GRY 203:-receives a
unigue ID from the CPU 1032 at this step 5102, then it sets simplified apparatus identification

information diferent fromsthendrique dR 4o el 3632 endwmanagessthe«simaplifiecbapparatus
identification information in an associated relationship with the unique ID of the CPU 1032 using the
table of the memosy 204. [D139] s i ngAtstepH 193¢ thel set ICRU205rdfdhe felewsomaeceiver 200
sends a command for confirming the remote controller controlling CPU 203, that is, a remote controller
controlling CPLJ. 208 Bonfirmativrocolantandy id-thetrienaot&ontiofer’controlling CPU 203. 78

cormmunication method described hereinabove. It is to be
noted that the remote controllers 100:, 100z, .., 100, have
a configuration same as that of the remote controller 100
described hereinabove, and like components of the remote
controllers 100, 100,, .., 100, to those of the remote
contreller 100 are denoted by like reference characters
to which corresponding suffixes are added, for example,
like CPUs 103y, 1032, .., 1034 corrésponding to the CPU 103
of the remote controller 100. However, the configuration
of the remote controllers 100;, 100, .., 100, is not
limited to this, but they may have a different
configuration which does not include, for example, a
reader/writer.

[0114]

In this instance, in order to recognize the remote
controllers 1004, 1C0,, .., 100, individually, the
communication system 1 carries out a process of
allocating an ID or apparatus identification information
to each of the remote controllers 100y, 100:, .., 100;.

[0115]



[0140] At step S104, the remote controller controlling CPU 203 sends a response command for
responding to the remote controller controlling CPU 203 confirmation command, that is, a remote
controller controlling CPU 203 response command, to the set CPU 205. [0141] At step 3105, the
set CPU 205 sends a command for confirming the CPU 1031, that is, a remote controller 1001
confirmation command, to the remote controller cor:é lling CPU 203. For this confirmation command,
for example, a function confirmation command for i &?Jiring the remote controller 1001 above whether
or not it has various functions such as a reader/writer function may be used. [0142] At step 3106,

the remote controller ceptrehing £PU 203transmits-thegemote senteleml00A eonfirmation command
added to the apparatus identification information of the remote controller 1001 to the CPU 1031 of the

remote contraller 1004 [0243k + 1 orAtsiep 3107 ctheiGBU:103MDofttheaenote Eontraller 1001 receives
the remote controller 1001 confirmation
remote controllers 100., 100, .., 100, in the
communication system 1 is described. In the ID setting
process, the remote controllers 100, 108:, .., 100, carry
out such processing operations as illustrated in FIG. 13,
and the television receiver 200 carries out such
processing operations as illustrated in FIG. 14. Further,
the television receiver 200 and the remcte controllers
100., 100,, .., 100, carry out such data transfer as
illustrated in FIGS. 15 and lé.
[011l¢]

In the ID setting process, when the power supply to
any of the remote controllers 100;, 100,, .., 100, is made
available, particularly when a battery is mounted, the
remote controller and an electric apparatus such asg a
television receiver which i1s a device to be controlled
from the remote controller carry out mutual
authentication. The mutual authentication may otherwise
be executed at an arbitrary timing by the user.

(01177

Referring to FIGS. 13 and 14, any of the CPU 103

of the remote controller 1004, the CPU 103; ¢f the remote

controller 100,, .., and the CPU 103, of the remote



79 command to which the apparatus identification information is added from the remote controller
controlling CPU 203, and stores the apparatus identification information, for example, into the memory
1041 and carries out setting of apparatus identification information of the remote controller 1001 itself,
that is, remote controller ID setting. [0144] At step S108, the CPU 1031 sends a response
command to the -emote controller 1001 confirmatioEgcommand, that is, a remote controller 1001
response command, to the remote controller controlling CPU 203 of the television receiver 200. The
remote controller controlling CPU 203 adds the apparatus identification information of the remote

controller 1004.addesh tothe confirmation comraand seatiramdhe semoteeantialtler gonrolling CPU
203 to the response command and sends the resulting information to the remote controller controlling

CPU 203 of thetelevisiohdeceivery260.cfhis sesponse cohimand may be:, fok egarhplezafunction
response command which includes information regarding whether or not the remote controller 1001
has various furtctions 3uch asthe ceaderhyritenhinctibna [014611 180 a t 1 gt sty S309rthe remote
controller controlling CPU 203 sends the remote controller 1001 response command to the set CPU
205. distance radio communication using an RF signal of the

carrier freguency of 2.4 GHz in accordance with the IERE

802.15.4 communication method. In particular, any of the

CPU 103; of the remote controller 100, the CPU 103, of

the remote controller 1005, .., and the CPU 103, of the

remote controller 100, and the remcte controller

controlling CPU 203 of the television receiver 200

transfer a unique ID formed, for example, from a MAC 1D,

an IP {(Internet Protocol) address or the like owned

thereby and added to a packet for a command for mutual

authentication at steps S1 and S2Z1, respectively.

(0118}

At steps 82 and S22, any of the CPU 103, of the

remote controller 16G0.;, the CPU 103; of the remote

controller 100s, .., and the CPU 103, of the remote

controller 100, and the remote controller controlling CPU

203 of the television receiver 200 decide whether or not

the unique ID of the opposite party is received to

recognize the opposite party. If the opposite party is

recognized, then it is decided that the mutual

authentication results in success, and the processing



[0146] At step 5110, the set CPU 205 sends a command for confirming the remote controller
1002, that is, a remote controller 1002 confirmation command, to the remote controller controlling CPU
203. [0147] At step S111, the remote controller controlling CPU 203 sends the remote controller
1002 confirmation command to which the apparatus identification information of the remote controller
1002 is added to the CPU 1032 of the remote contr %er 1002. [0148] At step 5112, the CPU 1032
of the remote controller 1002 receives the remote controller 1002 confirmation command from the
remote controller controlling CPU 203 and stores the apparatus identification information added to the

remote controllgr 1992 canfirmation.eoramang intathe memony; 1642 to set thenappanatus identification

information to the CPU 1032 itself. [0149] At step S113, the CPU 1032 transmits a response
hand, if it is decided at step S2 that any of the CPU 103,
of the remote controller 100;, the CPU 103; of the remote
controller 100,, .., and the CPU 103, of the remote
controller 100, cannot receive a unigue ID from the
television receiver 200 and fails in mutual
authentication, then the processing advances to step 3S3.
Meanwhile, if the remote contreller contrelling CPU 203
of the television receiver 200 fails to receive a unique
ID from any of the remote controllers 100,;, 1CC., .., 1004
and fails in mutual authentication at step S22, then the
processing advances to step 823,
[0119]

At step $3, the CPU of that one of the remocte
controllers 100;, 10D:, .., 100, from which the television
receiver 200 faills to receive the unigque ID decides
whether or not it should carry out mutual authentication
with the television receiver 200 again. Then, if mutual
authentication should be carried out again, then the
processing returns to step Sl.

[C12C]
t step S23, the remote controller controliing CrU
203 of the television receiver 200 decides whether or not

mutual authentication should be carried out again. If



81 command to the remote controller 1002 confirmation command, that is, a remote controller 1002
response command, to the remote controller controlling CPU 203 of the television receiver 200. [0150]
At step 8114, the remote controller controlling CPU 203 transmits the remote controller 1002 response
command to the set CPU 205. [0151] At step 8115, the set CPU 205 transmits a command for

- confirming the remote controller 1003, that is, a remate controller 1003 confirmation command, to the
remote controller controlling CPU 203. [0152] Similcjxr?y, at step 8116, the set CPU 205 transmits a
command for confirming the remote controller 100,, that is, a remote controller 100, confirmation

command, to.the remote contrpller contrelling G 208. carried out again, then

the processing returns to step S21. It is to be noted
that any remote controller which has information of an
electric apparatus with which mutual authentication has
been carried out successfully when the power supply
thereto is made available omits the processes at steps Sl
to S53. Similarly, where the television receiver 200 has
information of a remote controller, with which mutual
authentication has been carried out successfully, stored
in the memory thereof, it omits the processes at steps
S21 to S23.

[0121]

The remote controller controlling CPU 203 of the
television receiver 200 produces a table not shown, for
example, in a region of the memory 204, and sets
simplified apparatus identification information beginning
w#th, for example, 0 for identifying a remote controller
with which mutual azuthentication results in success to
the remote controller. Consequently, the CPU 103 can
manage the set apparatus ildentification information in an
asscclated :elationship with the unigue ID of the remote
controller.

[0122]

At step 824, the remote controller contrelling CPU



[0153] At step S117, the set CPU 205 of the television receiver 200 selects the remote controller
1001 from among the remote controllers 1001 to 100n. [0154] At step S118, the set CPU 205 sends a
command for 82 confirming the power of the remote controller 1001, that is, a remote controller 1001
power confirmation command, to the remote controller controlling CPU 203.

71

203 of the television receiver 200 decides whether or not
some coﬁmand {(normal command) is received from the set
CPU 205 or the like. If it is decided that some command
is received, then the processing advances to step 525,
but if it is decided that no command is received, then
the processing advances to step S28. Here, as an example
of the command in the setting process of apparatus
identificaticon information, an apparatus identification.
information setting command, a command for remote
controller confirmation prior to reading out or writing
from or into the reader/writer of the remote controllier
or a like command may be used. For example, when a remote
controller confirmation command is to be transmitted to a
remote controller, simplified apparatus ildentification
information, for example, beginning with 0 may be
allocated to the remote controller where the remote
controller is a mutually authenticated remote controller.
[C123]

At step 825, the remote controller controlling CPU
203 of the television receiver 200 decides whether or not
the received command is destined for all of the remote
controllers 100,, 100,, .., 100,. If it is decided that the
command should be transmitted to all of the remote

controllers 100;, 100,, .., 100,, then the processing



[0155] At step S119, the remote controller controlling CPU 203 sends the remote controller 1001
power confirmation command to the CPU 1031 of the remote controller 1001. [0156] At step
S120, the CPU 1031 transmits a response command to the remote controller 1001 power confirmation
command, that is, a remote controller 1001 power response command, to the remote controller
controlling CPU 203 of the television receiver 200. [8%57] At step S121, the remote controller
controlling CPU 203 sends the remote controller 1001 power response command to the set CPU 205.
[0158] At step 5122, the set CPU 205 sends a data packet for the remote controller 1001, that is,

a remote controller-1001 packetdg the semate centioliancontioling, CRY 203. {815 cided
that the command should be transmitted to some of the
remote controllers 100,, 100;, .., 1004, then the
processing advances to step SZ27.

[0124]

At step 326, the remote controller controlling CPU
203 of the television receiver 200 transmits the command
in order to all of the remote controllers 100, 100;, ..,
100,, whereafter the processing returns to step S24.
[0125]

At step S$27, the remote contrecller controlliing CPU
203 of the television receiver 200 transmits the command
to a.remote controller or controllers of a particular
destination or destinations, thereafter the processing
returnsg to step S24.

[0126]

In the present embodiment, at step 526 or 527, the
remote controller contrelling CPU 203 may transmit the
command with the simplified apparatus identification
information added thereto to the pertaining remote
contrellers.

(01273
At step S84, any of the CPU 103; ¢f the remote

controller 100,, the CPU 103, of the remote controller



83 203 sends the remote controller 1001 packet for the remote controller 1001 to the CPU 1031 of the
remote controller 1001. [0160] At step S124, the CPU 1031 sends the remote controller 1001
packet to the remote controller controlling CPU 203. [0161] At step S125, the remote controller
controlling CPU 203 sends the remote controller 1001 packet to the set CPU 205. [0162] Itis to
be noted that, in this ID setting process, different from the example described above, such command
transfer as, for example, illustrated in FIG. 16, may be carried out instead.

1005, .., and the CPU 103, of the remote controller 100,
decides whether or not a command is received from the
television receiver 200. If it is decided at step 54 that
any of the CPU 103; of the remote controller 100,, the CFU
103, of the remote controller 1003, .., and the CPU 103, of
the remote controller 100, receives a command from the
television receiver 200, then the proceésing advances to
step S5. However, if it is decided that no command is
received from the television receiver 200, then the
process at step S4 1s repeated.

[0128]

At step S5, the CPU of that one of the remcte
controllers 100y, 100,, .., 100, which receives a command
from the television receiver 200 decides whether or not
the command received from the television receiver 200 is
a command for ID setting. If it is decided that the
received command is for an ID setting process, then the
processing advances to step 56, but if it is decided that
the received command is not for an ID setting process,
then the processing advances to step S7. The command for
ID setting has the above-described apparatus
identification information added thereto.

[0129]

At step S6, the CPU of that one of the remote



[0163]_ ‘ Re_ferring to FIG. 16, at step S201, the remote controller controlling CPU 203 of the
television receiver 200 carries out mutual authentication with the CPU 1031 of the remote controller
1001. If the remote controller controlling CPU 203 receives a unique ID of the remote controller 1001
at step S201, then it sets the apparatus identification information described above to the remote 84
contro!ler 1001 and manages the apparatus identifiggtion information in an associated relationship with
the unique ID of the remote controller 1001 using the table of the memory 204. [0164] At step
S202, the CPU 1031 of the remote controller 1001 issues a command for requesting the remote
controller contreflingcCR Y2031 6f0the telévision, retéiver20Ddo set apparatud ldentificationdinformation
to the remote controller 1001, that is, an ID request command, and sends the ID request command to
the remote controler contegltivg ©PLE 208¢f0166f cation information is added
from the television receiver 200 sets an ID to itself
based on the command.
[0130]
At step 87, the CPU of that one of the remote
controllers 100,, 100, .., 100, which receives the command
to which the apparatus identification information 1is
added from the television receiver 200 carries ocut data
processing based on the received command.
[0131]
At step 88, the CPU 103; of the remote controllerx
100, decides whether or not it is necessary to send a
reply to the television receiver 200. If the CPU 103, of
the remote controller 100, decides at step S8 that it is
necessary to send a reply to the television receiver 200,
then the processing advances to step $9, but 1f the CPU
103, of the remocte controller 100, decides that it is not
necessary to send a reply to the television receiver 200,
then the processing returns to step S54.
[0132]
At step 59, the CPU 103; of the remote controller

1007 transmits the command with the apparatus

identification information added thereto to the



At step S203, the remote controller controlling CPU 203 of the television receiver 200 sends the ID
request command to which the apparatus identification information set to the remote controller 1001 is
added together with the unique ID of the remote controller 1001 to the CPU 1031 of the remote
controller 1001. [0166] At step S204, the CPU 1031 of the remote controller 1001 receives the 1D
request command to which the apparatus identificat}'gn information and the unique ID are added from
the remote controller controlling CPU 203, 85 and stores the apparatus identification information
added to the ID request command into the memory 1041 to set the apparatus identification information

to the remote:contreller 100k tself.{@16 7000, M sien$203, thedemete-eastioller controlling CPU

203 of the television receiver 200 carries out mutual authentication with the CPU 1032 of the remote
controller 1002 WWhensthexremeie controller controlling CPU 203 receives the unique ID from the
remote controller 1002 at this step S205, it sets the apparatus identification information to the remote
controller 100pcdricBinanages the apparatus identification information in an associated relationship with
the unique ID of the remote controller 1002 using the table of the memory 204. [0168]
At step 528, the remote controller controlling CPU
203 of the television receiver 200 decides whether or not
a command for carrying out mutual authentication is
received. If it 1s decided that a command for carrying
out mutual authentication is received newly, then the
processing advances to step 529, but if it is decided
that the command for carrying out mutual authentication
is not received, then the processing returns to step S24.
(01341
At step 529, the remote controller controlling CPU
203 of the televiéion receiver 200 carries out mutual
authenticaticn newly with the remote controller, and
thereafter, the processing returns to step SZ4.
[0135]
Further, in the present embodiment, the set CPU 205
may issue a command for requesting for reading out and
writing of information from and into the reader/writer to
the remote controller which includes the reader/writer in
accordance with a program such that the remote controller

controlling CPU 203 may receive the command. In this

instance, upon starting of communication with the remote



At step S206, the CPU 1032 of the remote controller 1002 issues an ID request command for
requesting the remote controller controlling CPU 203 of the television receiver 200 to set the apparatus
identification information to the remote controller 1002 and sends the ID request command to the
remote controller controlling CPU 203. [0169] 86 At step 3207, the remote controller controlling
CPU 203 of the television receiver 200 sends the ID request command to which the apparatus
identification information set to the remote controller £002 is added together with the unique ID of the
remote controller 1001 to the CPU 1032 of the remote controller 100. [0170] At step 3208, the

CPU 1032 of the, remate controller, 1002 receives the IDIsequest coppmand to which theapparatus

identification information and the unique ID are added from the remote controller controlling CPU 203

and stores the.gpparatus.identification information astded tg the IR sequestsammaanc into the memory
1042 to set the apparatus identification information to the remote controller 1002 Itself. [0171] At

step 3209, the-sef GRY:20p @btherdtelayision reaeiver200r-sendsa eadmmanskdes coptirming the remote
controller controlling CPU 203, that is, a remote controller controlling CPU 203 confirmation command,
to the remote tontroberccantroling@PW:208: {0¥#2]ter to the remote controller
at step S26 or S527. When the remote controller which
includes the reader/writer receives the command for
reguesting for reading out and writing of information
from and into the reader/writer, it adds the apparatus
identification information allccated to the remote
controller itself ffom the television receiver 200 and
sends the resulting command to the television receiver
200. Consequently, 1t is possible for the television
receiver 200 to distinctly use the reader/writer function
of a pluraiity of remote controllers, that is, the remote
controllers 100;, 100z, .., 100;.
[0136]
In the following, an example of the ID setting
process carried out between the television receiver 200
and the remote controllers 100; and 100; is described in
detail with reference to FIG. 15.
[0137]
At step 8101, the remote controller controlling CPU
203 of the television receiver 200 carries out mutual

authentication with the CPU 103, of the remote centroller



At step 3210, the remote controller controlling CPU 203 of the television receiver 200 sends a
response 87 command for responding to the received confirmation command, that is, a remote
controller controlling CPU 203 response command, to the set CPU 205. [0173] At step 3211, the
set CPU 205 transmits a command for confirming the remote controller 1001, that is, a remote
controller 1001 confirmation command, to the remote_controller controlling CPU 203. [0174] At
step 3212, the remote controller controlling CPU 20 'of the television receiver 200 sends the remote
controller 1001 confirmation command to the CPU 1031 of the remote controller 1001. [0175]

100,. If the remote controller controlling CPU 203
receives a unique ID from the CPU 103; at this step 5101,
then it sets simplified apparatus identification
information different from the unigque ID to the CPU 103,
and manages the simplified apparatus identification
information in an associated relationship with tThe unique
ID of the CPU 103; using the table of the memory 204.
[0138]

At step S102, the remote controller controlling CPU
203 ¢of the television receiver 200 carries out mutual
authentication with the CPU 103, of the remote controller
100,. If the remote controller controlling CPU 203
receives a unique ID from the CPU 103; at this step 35102,
then it sets simplified apparatus identification
information different from the unigue ID to the CPU 103;
and manages the simplified apparatus identification
information in an associated relationship with the unigue
ID of the CPU 103, using the table of the memory 204.
[0139] |

At step 8103, the set CPU 205 c¢f the television
receiver 200 sends a command for confirming the remcte
controller controlling CPU 203, that is, a remote
controller contrelling CPU 203 confirmation command, to

the remote controller contrcolling CPU 203.



At step 3213, the CPO 1031 of the remote controller 1001 sends a command for responding to the
remote controller 1001 confirmation command, that is, a remote controller 1001 response command,
to the remote controller controlling CPU 203 of the television receiver 200. [0176] At step 3214,
the remote controller controlling CPU 203 of the television receiver 200 transmits the remote controller
- 1001 response command to the set CPU 205. [0177}, 88 At step 3215, the set CPU 205 sends a
command for confirming the remote controller 1002, that is, a remote controller 1002 confirmation
command, to the remote controller controlling CPU 203. [0178] At step 3216, the remote
controller contrpiling)CPU 203 sends the remote controller 1002 confirmation command to the CPU

1032 of the remote controller 1002.

At step $104, the remote controller controlling CPU
203 sends a response command for responding to the remote
controller controlling CPU 203 confirmation command, that
is, a remote controller controlling CPU 203 response
command, to the set CPU 205.

[0141]

At step S105, the set CPU 205 sends a command for
confirming thé CPU 103, that is, a remote contrcller 100,
confirmation command, to the remote contreller
controlling CPU 203. For this confirmation command, for
example, a function confirmation command for inquiring
the remote controller 100, abové whether or not it has
various functions such as a reader/writer function may be
used.

[(0142]

At step $106, the remote controller controlling CPU
203 transmits the remote controller 100; confirmation
command added to the apparatus identification information
of the remote controller 100; to the CPU 103y of the
remote controller 100,.

(01431
At step S107, the CPU 103; of the remote controller

100, receives the remote controller 100; confirmation



[0179] At step 3217, the CPU 1032 of the remote controller 1002 sends a command for
responding to the remote controller 1002 confirmation command, that is, a remote controller 1002
response command, to the remote controller controlling CPU 203 of the television receiver 200. [0180]
At step 3218, the remote controller controlling CPU 203 of the television receiver 200 sends the emo
controller 1002 response command to the set CPU ; 5.[0181] At step 3219, the set CPU 205 of
the television receiver 200 sends a command for confirming the remote controller 1003, that is, a
remote controller 1003 confirmation command, to the remote controller controlling CPU 203. 89

command to which the apparatus identification information
is added from the remote controller controlling CPU 203,
and stores the apparatus identification information, for
example, into the memory 104; and carries out setting of
apparatus identification information of the remote
controller 100, itself, that is, remote controller ID
sétting.
01447

At step S108, the CPU 103; sends a response command
to the remote controller 100, confirmation command, that
is, a remote controller 100, response command, to the
remote controller controlling CPU 203 of the television
receiver 200. The remote controller controlling CPU 203
adds the apparatus identification information of the
ramote controller 100; added to the confirmation command
sent from the remote controller controlling CPU 203 to
the response commahd and sends the resulting information
to the remote controller contrelling CPU 203 of the
television receiver 200. This response command may be,
for example, a function response command which includes
information regarding whether or not the remote
controller 100; has various functions such as the
reader/writer function.

[0145]



[0182] At step 5220, the set CPU 205 of the television receiver 200 sends a command for
confirming the remote controller 100,, that is, a remote controller 100, confirmation command, to the
remote controller controlling CPU 203. [0183] At step 5221, the set CPU 205 of the television
receiver 200 selects the remote controller 1001 from among the remote controllers 1001, 1002, ...
100,_. [0_184] At step 5222, the set CPU 205 ofdhe television receiver 200 sends a command for
confirming the power of the remote controller 100t, that is, a remote controller 1001 power confirmation
command, to the remote controller controlling CPU 203. [0185] At step 5223, the remote

controller controlling GRU 208of 316 felevisionrensiver 200 BRASARE thePémbtel dérrotieY 1001

power confirmation command to the CPU 1031 of the remote controller 1001.
5073 sends the remote controller 100; response command to

the zget CPU 205.
[014¢6]

At step S110, the set CPU 205 sends a command for
confirming the remote controller 100,, that is, a remote
controlier 100, confirmation command, to the remote
controller controlling CFU 203.

[0147]

At step §111, the remote controller controlling CPU
203 sends the remote controller 100, confirmation command
to which the apparatus identification information of the
remote controller 100, is added te the CPU 103, of the
remote controllier 1060;.

[0148]

At step 8112, the CPU 103 of the remote conitroller
100, receives the remote controller 100; confirmation
command from the remote controller controlling CPU 203
and stores the apparatus identification information added
+o the remote controller 100, confirmation command into
the memory 104, to set the apparatus identification
information to the CPU 103, itself.

[0149]

At step S113, the CPU 103; transmits a response



[0186] At step 5224, the CPU 1031 of the remote controller 1001 transmits a command for
) responding to the remote 90 controller 1001 power confirmation command, that is, a remote controller
1001 power response command, to the remote controller controlling CPU 203 of the television receiver
200. [0187] At step 5225, the remote controller controlling CPU 203 of the television receiver 200
sends the remote controller 1001 power response cgmmand to the set CPU 205. [0188] At step
5226, the set CPU 205 transmits a data packet for the remote controller 100, that is, a remote
controller 1001 packet, to the remote controller controlling CPU 203. [0189]
: command to the remote controller 100, confirmation command,
that 1s, a remote controller 100, response command, to the
remote controller controlling CPU 203 of the television
receiver 200.
[0150]
At step S114, the remote controller controlling CPU
203 transmits the remote controller 100, response command
to the set CPU Z05.
[0151]
At step 8115, the set CPU 205 transmits a command
for confirming the remote controller 1003, that is, a
remote controller 100: confirmation command, to tThe remote
controller controlling CPU 2Z03.
[0152]
Similarly, at step S$116, the set CPU 205 transmits
a command for confirming the remocte controller 10C,, that
is, a remote controller 100, confirmation command, to the
remote controller controlling CPU 203.
{01531
At step 8117, the set CPU 205 of the televisiocn
receiver 200 selects the remote controllier 100, from among
the remote controllers 100; to 10C,.

(0154}

At step 8118, the set CPU 205 sends a command for



At step 5227, the remote controller controlling CPU 203 transmits the remote controller 1001 packet to
the CPU 1031 of the remote controller 1001. [0190] At step 5228, the CPU 1031 sends the
remote controller 1001 packet to the remote controller controlling CPU 203. [01911 At step 5229, the
remote controller controlling CPU 91 205. [01921

82

confirming the power of the remote controller 100,, that
is, a remote contrcller 100, power confirmation command,
to the remcte controller controlling CPU 203.

50155}

At stép 5119, the remote controller controlling CPU
203 sends the remote controller 100, power confirmation
command to the CPU 103; of the remote controller 100,.
[015¢]

At step 5120, the CPU 103; transmits a response
command to the remcte controller 100; power confirmation
command, that is, a remote controller 100; power response
command, to the remote contrcller controlling CPG 203 of
the television receiver 200.

[0157]

At step S121, the remote controller controiling CPU
203 sends the remote controller 100, power response
command to the set CPU 205.

[(0158]

At step 35122, the set CPU 205 sends a data packet
for the remcte controller 100,, that is, a remote
controller 100, packet, to the remote controller
controlling CPU 2G3.

[0159]

At step $123, the remote controller controliing CPU



In this manner, in the present embodiment, since an apparatus identification ID used for identification
by the television receiver 200 and separate from a unique ID is set to each of a plurality of remote
controllers, even if the plural remote controllers are used simultaneously, it is possible to use functions
of, for example, reader/writers distinctly from one another. [0193] Further, in the present
embodiment, since an apparatus identification 1D is @Hlocated to each of the remote controllers when
the power supply to the remote controllers is made available or when mutual authentication in
communication with the television receiver comes to an end, the aeéiaratus identification ID can be set

with certainty. 2[@§9§]eﬁds Fiifhef SHIRE predent ehtisddirhent, SAGE BACH FémblPcdrititstie? sends a
command for requestl a§§|§VIS|0n receiver 200t allo at%an aggaratus |dent|f|ﬁt|on ID, the
apparatus |deﬁﬁfld%ﬁ% e s%‘f’v\ﬁ Ccertainty” % ote contro
100;5.
[0160]

At step 5124, the CPU 103; sends the remcte
controller 1007 packet to the remote controller
controlling CPU 203.

10161}

At step S$125, the remote controller controlling CPU
203 sends the remote controller 100; packet to the set CPU
205.

[0162]

Tt is to be noted that, in this ID setting process,
different from the example described above, such command
transfer ag, for example, illustrated in FIG. 16, may be
carried ocut instead.

[0163]

Referring to FIG. 16, at step 5201, the remote
contrcller controlling CPG 203 of the television receiver
200 carries out mutual authentication with the CPU 103; of
the remote controller 100;. If the remote controller
controlling CPU 203 receives a unigue ID of the remote
controller 100; at step S201, then it sets the apparatus

identification information described above to the remote



92 Further, in the present embodiment, since the television receiver 200 sends, when it issues a
request for communication with a reader/writer provided in each remote controller, a command to all of
those remote controllers with which the television receiver 200 can communicate and each of the
remote controllers with which the television receiver 200 can communicate adds the apparatus
identification ID allocated thereto to the command agg sends the resulting command as a reply, the
television receiver 200 can identify the plural remote controllers with certainty. [0196] As described
hereinabove, since the remote controller 100 is driven by supply of power from the battery and power
supply sectiort 208 andifgludEs thé PeaderiifiR? 1D8WRER 2dAStRes B9afgeTaMBAACST power in
‘generation of electromagnetic waves, the power consumption of the remote controller 100 is very high.

[0197] THE réGR-cotitrotier 180 AREBriAG Tt prasenPEMbBdifrdnt canthé BaiiSlled so as to

enter a low power consumption mode to enable low_power consumption driving sa that the power
consumption cah B s%?)ﬁré%%lga “Igw?fb‘i@%f%]eser L I%lth'é%ﬁ(%i%%?lob\?%\ﬁep goﬁsuemption control

of the remote controllerZJOO according to the present embodiment is described first in regard to

. memor .. . . .
processing operatlor?]for placing the remote controller CPU 103 itself into a low power consumption
state and then[ fyregard to processing.operation for setting the reader/writer 106 of the remote
controller 100 into a low power consumption state. [0199]

AL step 5202, the CPU 103; of the remote controller
100; issues a command for requesting the remote controller
controlling CPU 203 of the television receiver 200 to set
apparatus identification information to the remote
controlier 100, that is, an ID reguest command, and sends
the ID request command to the remote controller
controlling CPU Z203.
[0165]

At step 85203, the remote controller controlling.CPU
203 of the television recelver 200 sends the ID request
command to which the apparatus identification information
set to the remote controller 100, is added together with
the unigque ID of the remote controller 100: to the CPU
1037 of the remote controller 100,.
[0166]

At step 8204, the CPY 103: of the remote controller
100; receives the ID reguest command to which the
apparatus identification information and the unigue ID

are added from the remcte controller controlling CPU 203,



As described hereinabove, since the remote controller 100 is driven by supply of power from the
battery and power supply section 108, the power consumption can be suppressed low by enabling low
power consumption driving. Normally, a characteristic of a remote controller is utilized to carry out a
process of suppressing power consumption by setting the remote controller such that it operates only
when an operation key thereof is depressed but is sgtto a low power consumption state in any other
case. However, such a process as just described is not favorable for a remote controller like the
remote controller 100 according to the present embodiment which includes the built-'n reader/writer
106 for carryirg:dubreadity chtarmbwatiag processingidhinformation frdoorand into and@ddnformation
recording medium such as an IC card. In particular, since, from a characteristic of the reader/writer
106, the timingat Wiich-& coafiiand isSsertds Rnowh ontd thersdadstrié @ppatatussidd S&ch as the
television receiver 200 controlled by the remote controller 100 if the remote controller 100 enters a low
power consuniplich- State bassd on aidetidion of tSEIFtRER the FembteofdREer100 cannot receive a
command sent from the television receiver 200 or the reading out or writing process of information
from or into theAE&GH5 the YeadeHifitdr-106 may be interrupted and result in failure. This may
possibly give rlﬂ?%f%o?ejm unintended trouble in an accounting process or the like. [0200] Therefore,
the remote controlfer'100 according to the present embodiment solves the problem described above

by the following countefmeasure. é’} Igértic%ar, vglgreng an gpperg%%% 5@4:%03/&%%95‘ t%e r%'QBte
controller 100 is operated, when an ’signaﬁ iS receive ,?hat is, when a command is received from

the television seceiver, apd when.a gammandis recelved from. the readerfuiter 106, a timer provided

for placing the remote controller CPU 103 into a low power consumption state is started or reset, and a
normal power stateds Maintaingd yntilia fxed 9buntesval oftime passes, {Q20Untroller

100;. When the remote controller controlling CPU 203
receives The unique ID from the remote contrcller 100; at
this step $205, it sets the apparatus ldentification
information to the remote controller 100; and manages the
apparatus ldentification information in an assoclated
relationship with the unigue ID of the remote contrcller
100; using the table of the memory 204.
[G1leB]

At step S206, the CPU 103; of the remote controller
100; issues an ID request command for reguesting the
remote controller controlling CPU 2032 of the television
receiver 200 to set the apparatus identification
information to The remote controller 100, and sends the ID
request command to the remcte controller controlling CPU
203.

[0169]



In the following, an optimum driving control process for setting a remote controller which includes a
built-in reader/writer or has a function of receiving a command from a television receiver to a low
power consumption state is described with reference to FIGS. 17 to 21. It is to be noted that, while it is
assumed that the remote controller described particularly below has a reader/writer function in addition
to a function for receiving a command from a televisjgn receiver, the driving control process into a low
power consumption state described above can be applied not only to a remote controller which
additionally has a reader/writer function but also, for example, to a remote controller which has a
function of displaying ifformatign 8A& liquid erystaldisplayp streehlrovided oncthé remaoté Gontroller in
accordance with a command from a television receiver, to a remote controller which can receive a
sound comma#diFrerh d-tetevisionTécdivar a%d §ererate Stbseitecortos ke repteTontroller.
[0202] The reader/writer 106 provided in the remote controller 100 according to the present
embodiment riG§t"96 betmaliritained ih a cormmand FecdptifntstAndby- state & Hratie&afeceive a
ccmmand transmitted from an electric apparatus such as the television aeceiver 200 and must

continue to gePerate MEYNEEEFERI oM The Bhtdnna Afer Statfing (il SAdIRG SF Feddifg and writing

of information in order to carry_out communication for reading_and writing of informatigon from and into
an informationtFé%OPd}ﬁglﬁ?e(%{Bmo ucH &s 531116%0%@.@?}%?8 ore " th\gdpcfwza:rC> cgcr?ls%r%]tcltgn of the

reader/writer }‘O%is vqrytt}li%ht,rtagrggdoltcheer(E:-:ch))rr1 ,rv(\ghﬁne 'g{he:.L rde@gerlwriter 106 is not used, preferably the

reader/writer T06 fernains Se OW power consumption state. More preferably, not only in an

ordinary operatipn-process such as a channel selection process but also when the remote controller
100 itself is not used, the remote controller CPU 103 itself is set to a low power consumption state to

suppress the power copsuraptign thergby e suppress the consumption.af the pewer-supplied from the
battery and power supply section 108 to the reader/writer 106 and hence to suppress the power

consumption hyythe readeriiter £86.110203Lue s tGenetaly.dhe sisenoperatesan operation key
provided on the key operation section 105 of the remote controller 100 to control an electric apparatus
suchas 97 apparatus identification information and the unigque ID

are added from the remote controller controlling CPU 203

and stores the apparatus identification information added

to the ID reguest command intce the memory 104, to set the

apparatus identification informaticn to the remote

controller 100, itself.

01717

AL stép 8209, the set CPU 205 of the televisiocn

receiver 200 sends a command for confirming the remote

controller controlliing CPU 203, that is, a remote

controller contrelling CPU 203 confirmation command, to

the remofte controller controlling CPU 203.

[0172)

At step 5210, the remote controller controlling CPU

203 of the television receiver 200 sends a response



the television receiver 200 and use a reader/writer function of carrying out reading out and writing of
information into and from an information recording medium such as, for example, an IC card.
Accordingly, if a signal based on an operation key input of the remote controller 100 is not inputted,
then none of command reception from the television receiver 200 and command reception from the
reader/writer 106 occurs. Therefore, until an operatidn key input is carried out, the RF
transmission/reception section 102 or the remote controller CPU 103 itself of the remote controller 100
is placed into a low power consumption state, and in response to an operation key input, the remote

controller CPY ¥B338 Plac2t iﬁfbsgﬂgﬂﬁﬁgpé\ﬁel%igtergﬁ@h‘fﬁﬁe%?ﬁ%ﬁ?gtﬁ%nremote controller

CPU 103 into a low power_consumption state is reset. This is described particular I ith

reference to ﬁﬁ?@fg\éoﬁla& li;’ st%p ]éeéti?%?e ?éﬁgtreosclofn%ollcé?%w%é %?ar%s%gt%\gg\;or placing

the remote cojgggll r %guc]?gﬁ%g%%!f in%%atlg\g psoé(éercc,g)@s%g)tion state. It is to be noted that the low
it :

power consumptlgn ?tate of the remote controller CPU 103 is carried out using a known technique. By
setting the renﬂ@tﬁ%qntroller CPU 103 itself into the 98 low power consumption state in this manner,
the power consumption when the remote controller 100 is not used can be reduced. [0205] Then

at step S32, the remote, ontraller GRY 103-decides whethes or npk it speeives, a sighal ipput based on
an operation key input, that is, based on depression of a key provided on the key operation section

105 of the remrate contiollerl0Q; The-operation keyhnputineludes nof oplya foriexanple, an input from
an operation key provided specifically for executing the reader/writer function but also operation key
inputs by an ordinary:=openation bf ¢he tenete-corftiothe: 100y thatrisjsamdoperatian key énpiit of a
channel changeover key for a television broadcasting program to be received by the television receiver
200 such as tkenumetdkkeysdi8artol 18 sh§WR irk FEG. 4, an operation key input of a sound volume
adjustment key for adjusting the sound volume such as the sound volume adjustment key 16 shown in
FIG. 4 and a likelofgeration key input.

At step S212, the remote contreller controlling CPU
203 of the television receiverNZOO sends the remote
controller 100, confirmation command to the CPU 103, of
the remote coniroller 100..
10175]

At step 5213, the CPU 1034 of the remocote controller
100, sends a command for responding tc the remote
controller 100; confirmation command, that is, a reﬁote
controller 100; response command, to the remote controller
controlling CPU 203 of the television receiver 200.
[0176]

At step 5214, the remote controller contrcolling CPU
203 of the televigion receiver 200 transmits the remote
controller 100; response command to the set CPU 205.

[C177]



[0206] If the remote controller CPU 103 receives a signal input based on an operation key input at
step S32, then the processing advances to step S33, at which the remote 99 controller CPU 103
controls the power state so as to end the low power consumption state of the remote controller CPU
103 itself and now enter the normal operation state. On the other hand, if the remote controller CPU
103 does not receive any signal input based on an @geration key input, then the remote controller CPU
103 maintains the low power consumption state of the remote controller CPU 103 itself. In other
words, the processing operation at step S32 is carried out repetitively until the remaote controller CPU

103 decides that it recéives 58hgridd mput HaBed dh &t Bpération K&§ Tnfut ARG MEsiGRAl input based

on an operation key input serves as a trigger for starting th rmal.power state. It is to be noted that,
even if the po?v%?%%a%ﬁ ist 8orﬁrcﬁleﬁe§%oggse t& 8ﬁlatnrgoe5t&r8quﬁ tﬁg}%\w 6%5\—71& é’osﬂsu%pli%rﬁosggte to the

normal power state inﬁ%@onlsdaoto an oggjr%ti nilg)er}/ iQB}ﬁHQI{[Hi,S manner, sirnggogéhere is no input of
an operation key ofrt e remote c%ntroﬂer 166 y the user, a command is not received from the
television recgggrt%%q,fggreciér{prgrpﬂq{g. [92Q7} o~ . Since the remote controller CPU 103 ends the
low power consumption state of the remoté controller CPU 103 itself in response to a signal input

based on an (0178

At step $216, the remote controller controlling CPU
203 sends the remote controller 100, confirmation command
to the CPU 1(03; of the remote controller 100,.

[0179]

At step 5217, the CPU 103; cof the remote controller
100, sends & command for responding to the remote
controller 100; confirmation command, that is, a remote
controlier 100; response command, to the remote controller
controlliing CPU 203 of the television receiver 200.

[0180]

T step 3218, the remote controller controlling CPU
203 of the television receiver 200 sends the remote
controller 100; response command to the set CPU 2005,
(01811}

At step 85219, the set CPU 205 of the television
receiver 200 sends a command for confirming the remote
controller 1003, that is, a remote controller 1003
confirmation command, to the remote controller

controlling CPU 203.



~ 100 operation key input at step S33, the low power consumption of the remote controller CPU 103
itself is ended and the remote controller 100 is set to the normal power state. Then at step 834, a timer
for counting a predetermined period of time for placing the remote controller CPU 103 to a low power
consumption state and a time number counter not shown which is hereinafter described are reset.
[0208] In this manner, the remote controller 109 @ccording to the present embodiment includes a
timer for placing the remote controller CPU 103 itself into a low power consumption state after lapse of
a predetermined period of time. Thus, the remote controller 100 does not enter a low power
consumption staiSirimediately after an operation key input is received but enters a low power
consumption state after the predetermined interval of time elapses, and to this end, the timer is reset
first and then starts codhting = FRisSprocess prevetts stich §%£J§tf0ﬁﬂ%t?@é?éﬁ%§t%%hﬂ0ller CPU
103 enters the low power consumption state immediately after an operation key is operated for

inputting and E&iisot FEGUIAHY ré&8iveE aconRanl Senf frofrihe tERvisfon RicelVar2b® or the

readeﬂmwner%ggﬂlnglg@hgbggi that 1s, a remote controller 100,

confifmation command, to the remote controller
controlling CPU 203.
[0183]

At step 5221, the set CPU 205 of the television
receiver 200 selects the remote controller 100; from among
the remote controllers 100,, 100,, .., 100..

[0184]

At step 8222, the set CPU 205 of the television
receiver 200 sends a command for confirming the power of
the remote controller 100:, that is, a remote controller
100; power confirmation command, to the remote controller
controlling CPU 203.

[0185]

At step 8223, the remote controller controlling CPU
203 of the television receiver 200 transmits the remote
contrcller 100; power confirmation command to the CPU 103
cof the remote contrcller 100;.

[01i8¢]
t step 5224, the CPU 103; of the remote controller

100y transmits a command for responding to the remote



101 predetermined period of time, the normal power state is maintained so that the remote controller
100 can normally receive a command such as a power confirmation command or a function
confirmation command sent from the television receiver 200 or the reader/writer 106. [0209] Then
at step S35, the remote controller CPU 103 decides whether or not the timer for entering the low
power consumption state reaches predetermined settime. Then, if the remote controller CPU 103
decides time-up of the preset time, then it carries out setting for placing the remote controller CPU 103
itself into the low Eower consumption state. Consequently, when the particular key input is an

operation by WRthEP¢dfimahUtedePticn proldssarthE tél8hentecEver 266 is Aot carried out

such as when the particular key input is, for example, a channel changeoyer key jnput of the television
broadcasting, th F&mote’ %5&%1#;&0519 IfO’op CaY %nf%e??}%) 16w pg\?vléur%gro:{éun%ﬁtio%%tate immediately

after the pred%enrlmti:nedcgerii:q:dogf térge set 1q Blgﬁtirrq r glapses.-Co etqyen,g ,itel_; ipo.v\cljehr_consumption
of the remote controller 100 can l]:'>e reduced & ectw%ly.l%gzm On rt%;e ot er%ang, i %he timer for
placing the 102 ;i yer 200. |

[0187]

At step $225, the remote controller controlling CPU
203 of the television receiver 200 sends the remote
controller 100; power response command Lo tThe set CPU 205,
[0188]

At step $226, the set CPU 205 transmits a data
packet for the remote contreller 100,, that is, a remote
controller 100y packet, to the remote controller
contrelling CPU 203.

[0189]

At step 5227, the remote controller controlling CPU
203 transmits the remote controller 100, packet to the CPU
103, of the remote controller 100y.
r01s01]

At step 3228, the CPU 103 sends the remote
controller 100, packet to the remote controller
centrolling CPU 2C3.

[01911
At step 5229, the remote controller controlling CPU

203 sends the remote contrecller 100; packet to the set CPU



remote controller CPU 103 into the low power consumption state is not in a time-up state at step 535,
then the remote controller 100 decides at step S36 whether or not a signal input based on an
operation key input is received. Then, if it is decided that an operation key input to the remote
controller 100 is received, then the processing advances to step 537, at which the remote controller
CPU 103 executes a process of resetting the timer ig-the count-up state. In other words, the timer
starts its counting from the beginning again. Thus, in such a case that the user carries out a plurality of
operations in accordance with an instruction of the display screen of the television receiver 200 and
the remote coatréller 100 thereafter receives a command from the television receiver 200, the normal
power state is maintained after the first key input till the command reception so that the command can
be received regida®l [02111 On the other hand, if it is decided that a key input to the remote
controller 100 is not carried out for the remote controller 100, then the processing advances to step
538, at which it is decidetl WhétheParRdta cofrhlfd i REERedS[02a211¢03 S1[F¢Ss ¥ecided at
step 338 that a command is received, then the processing advances to step 339, at which the timer for
placing the refidE& E6rSIlet €U 103 Hhid s the 8Burtidp 4G5 Grtbth ToWwhower consumption
state is reset. On the qther hand, if it is decided BSte 338 that no command is received, then the
timer is not reSeanthe Processing aavaiicesto st8p 341 CRafé the ’cﬁ%gndlp@c%ﬁioﬁ%t step 338
is described. T.rée gommcand inC;[Hisoi%stgnc%ilq:calli%%s n%ttfonlj%a Qcc’em@%ﬂ%l!%‘ieﬂ\é%%fménv@ﬁ television
receiver 200 tﬁroug%tthe%zIf?ransmssmr%recep ioriSection 102 Suchi as & power confirmation

command or & feader/ieLaackeL 3RS MR BTIIANLON alsed rentkoprymagd of e ke from

the reader/writer

it is possible to use functions of, for example,
reader/writers distinctly from one ancther.
[0193]

Further, in the present embodiment, since an
apparatus identification ID is allocated to each of the
remote controllers when the power supply to the remote
controllers is made available or when mutual
authentication in communication with the television
receiver comes to an end, the apparatus identification ID
can be set with certainty.

[0194]

Further, in the present embodiment, since each
remote controller sends a command for requesting the
telavigion receiver 200 to allocate an apparatus
identification ID, the apparatus identification ID can be
set with certainty.

[0195]



Then, if the remote controller CPU 103 decides at step 338 that it receives a command from the set
CPU 205 of the television receiver 200 through the remote controller controlling CPU 203 or from the
reader/writer 106 and then the timer is reset at step S39, then the processing advances to step 340.
[0214] At step 340, the remote controller CPU 103 processes the received command. After the
command is 104 processed at step S40, the processing advances to step S41. It is to be noted that
the command process in this instance includes, for example, a data process in accordance with a
command for a function setting process or the like for the reader/writer 106, a process for converting

the received command®dHta b datd sttSolBF6F f AsiAieaimiaiTd 4 liké ThéGess  f0215] Then at

step S41, the remote, controller CPU 103 deéides here or not a command is sent to thg reader/writer
106 or to the reRsts controllerEstroling CPUPSE3 Bt the televidion Féckiver200” TheRTif the remote

controller CPU.103 decides‘thatca command is not transitted, then the Procdassingeret rns to step
Ca Iter vided Tin e

S35, at which itis d%%%qé%nalgaln whether or rot the |?nrer‘%r"p acmaliﬁe rémote controller CPU 103

o Vtgei;ﬁgpggétﬂée%r?%icgfﬁtpé@&sfg&% exhibitsAdime-pp state. apd fhe,flaw of processes described
controllers with which the television receiver 200 can
communicate and each of the remote controllers with which
the television receiver 200 can communicate adds the
apparatus identification ID allocated thereto to the
command and sends the resulting command as a reply, the
television receiver 200 can identify the plural remote
controllers with certainty.

[0196]

As described hereinabove, since the remote
controller 100 is driven by supply of power from the
battery and power supply section 108 and includes the
reader/writer 106 which consumes a large amount of power
in generation of electromagnetic waves, the power
consumption of the remote contreoller 100 is very high.
[0197]

The remote controller 100 according to the present
embodiment can be controlled so as to enter a low power
consumpticn mode to enable low power consumption driving
so that the power consumption can be suppressed low.

[0198]



On the other hand, if the remote controller CPU 103 decides at step 541 that a command is sent, then
the processing advances to step 542, at which the time number counter of command transmission is
updated. [0217] 105 This command transmission time number counter is incremented by one
every time the remote controller CPU 103 sends a command to count the command transmission time
number by which the remote controller CPU 103 tragsmits a command. Thus, an updating process of
the command transmission time number counter is carried out at step 542. It is to be noted that the
command transmission time number counter is reset when a command is transmitted regularly and an
ACK or a reply commant t6 fife Eorhhtanidandraissioniig fecaivedmpinithe tianskmissionidestination
of the command. [0218] In this manner, at step 542, based on command transmission from the
remote controlBECPENPES af siepBH! $ie e6mniaitdirahdidissonttife FRTsE: counter is updated by
being incremented by +1 every time transmission is carried out. This time number counter has an

upper limit vaRfBRAemiREd 17 adaTce 2 it is'dbcidet AFSEp 543 WRAREF 5PN the time number

operation for placing the remote controller CPU 103
itself into a low power consumption state and then in
regard to processing operation for setting the
reader/writer 106 of the remote contrecller 100 into a low
power consumption state.

[0199]

As des;ribed hereinabove, since the remote
controller 100 is driven by supply of power from the
battery and power supply section 108, the power
consumption can be suppressed low by enabling low power
consumption driving. Normally, a characteristic of a
remote controller is utilized to carry cut a process of
suppressing power consumption by setting the remote
controller such that it operates only when an operation
key therecf is depressed but is set to a low power
consumption state in any other case. However, such a
process as just described is not favorable for a remote
controller like the remofe controller 100 according to
the present embodiment which includes the built-in
reader/writer 106 for carrying out reading out and

writing processing of information from and into an



counter which is updated every time command transmission is carried out reaches the predetermined
upper limit value. [0219] More particularly, the upper limit value is set, 106 for example, to 32 in
advance. If the remote controller CPU 103 transmits a command to the reader/writer 106 at step S41,
then the command transmission time number counter is incremented by +1 and is updated thereby at
step S42. However, if a reply command to the comngand transmission is not transmitted from the
reader/writer 106 of the transmission destination within a fixed period of time, then the remote
controller CPU 103 transmits or re-sends the same command to the reader/writer 106 of the same
transmission déstmatieh T PRert 3R E§poHEEB thE e 38RBINg oftRe tonfraditt, the'tommand
transmission time number counter is further incremented by +1 and up%ated thereby. Then, this

operation prod&sstis TEpédied Sit RFeply ComAnd Hom T Fedtiet fivriter 106 of the transmission

destination is ggtarc?ggi Sgiyngl t@&conyﬂan%Et_rrggsmi%sicior‘}ggmghn%m%er counter.counts 7t:he value of
32 which is theé upper limit determinéd in a%lvance.%us, it'is'd6cidéd a?%cb 43 that the time number

counter counts more é;%;;n §§1Whi{f@ isC H‘uee %a%eggimigvgggg adﬁ%rurrgn%q r{%z;g)w ce, Lozt%og Then, if

it is decided at step that the time number counter counts more tha ich is the upper limit

value, that is, if & rephi.commancLis Nok recaived + 011 ed by the remote

controller 100 if the remote controller 100 enters a low
power consumption state based on a decision of itself,
then the remote controller 100 cannot receive a command
sent from the televisicn receiver 200 or the reading out
or writing process of information from or into the IC
card by the reader/writer 106 may be interrupted and
result in failure. This may possibly give rise to an
unintended trouble in an accounting process or the like.
[0200]

Therefore, the remote controller 100 according to
the present embodiment solves the problem described above
by the following countermeasure. In particular, when an
operation key provided on the remote controller 100 is
operated, when an RF signal is received, that is, when a
command is received from the television receiver, and
when a command is received from the reader/writer 106, a
timer provided for placing the remote controller CPU 103
into a low power consumpitiion state is started or reset,

and a normal power state is maintained until a fixed



107 in response to the command transmission from the remote controller CPU 103, that is, in
response to the re-sending until the time number counter upper limit value is reached, then the remote
controller CPU 103 sets so as to place the remote controller CPU 103 itself into the low power
consumption state. [0221] On the other hand, if the reader/writer 106 transmits a reply command
to the command transmission from the remote contrgler CPU 103 to the remote controller CPU 103,
then the time number counter is reset, and the processing returns to step 335 to repeat the operation
processes described above. [0222] By counting the number of times of command transmission
from the remote: tentveller CPW 1@3 ardssgervising a reply command to the command transmission in
this manner, if no reply is received regardless of repetitions of command transmission in such a case
that, for exampléZ @Miring line to the reader/writer 106 is broken, that is, if a command is re-sent by a
number of times equal to the predetermined upper limit value and yet no reply is received, then the
remote controller CPU 103 ‘pidce<itsetfinitSthedbw Homet €brstmptios sttt 108

process for setting a remote contreller which includes a
bullt-in reader/writer or has a function of receiving a
command from a television receiver to a low power
consumption state is described with reference te FIGS. 17
to 21. It 1s to be noted that, while it is assumed that
the remote controller described particularly below has a
reader/writer function in addition to a function for
receiving a command from a television receiver, the
driving control process into a low power consumption
state described above can be applied not only to a remote.
controller which additiconally has a reader/writer
function but alse, for example, to a remote controller
which has a function of displaying information on a
liguid crystal display screen provided on the remote
controller in accordance with a command from a television
receiver, to a remote controller which can receive a
sound command from a television receliver and generate
sub-veice or to a like remote controller,
02021

The reader/writer 106 provided in the remote

contreoller 100 according to the present embodiment must



Consequently, such a situation that the remote controller CPU 103 cannot place itself into the low
power consumption state although time passes and the power consumption increases can be
prevented. [0223] It is to be noted that, in the particular description given above of the steps S41
to S43, the remote controller CPU 103 sends a command to the reader/writer 106 and supervises a
reply command from the reader/writer 106 to the cogynand transmission. However, a similar process
can be used also where the remote controller CPU 103 sends a command to the remote controller
controlling CPU 203 of the television receiver 200, and in such a case that some fault in RF
communicatiopfodtuis) ied BifilakprécEs8 T8 africE 660 contdF e Gte Tontrdfler CPU 103 so
that the remote controller CPU 103 itself is placed into the low power consumption state, then a
situation that péWwér édn<tiFpticFEdtmues GBS FreveAtEt s 6 be Fftedthat, in this instance,
the following process may be carried out. In particular, the remote controller CPU 1 %aissues a

command for Brfing off tHE R trandmiSsion/réCeptidh Seetioh 192And §&Gng He fedler/ter 106,

which consumes %gg ower, to ggg |%V(\3/ 1(3:‘9n power con%am%té%nista%eﬁhfnf after Lhrtleeremote
controller CPU 103 Confirms that such sett('r%g 15 correc?ly'calghed ot s“uccessfuﬁy,r%hé remote

controller CPU, 103,15, contolled %%9%#%%‘395 ?ra% g’ga ontroller CRY 103 ftself into the low power

consumption state. Detaf?s are hereinafter describe 'EF l%
of information in order to carry out communication for
reading and writing of information from and into an
information recording medium such as an IC card.
Therefore, the power consumpiion of the reader/writer 106
is very high, and therefore, when the reader/writer 106
is not used, preferably the reader/writer 106 remainsg set
to a low power consumption state. More preferably, not
only in an ordinary operation process such as a channel
selection process but also when the remote controllexr 100
itself is not used, the remocte controller CPU 103 itself
is set to a low power consumption state to suppress the
power consumption thereby to suppress the consumption of
the power supplied from the battery and power supply
section 108 to the reader/writer 106 and hence tc
suppress the power consumption by the reader/writer 106.
[0203]

Generally, the user operates an operation key

provided on the key operation section 105 c¢f the remote

contrecller 100 to control an electric apparatus such as



As described above, the remote controller 100 according to the present embodiment controls such
that, when a particular key input is received, when an RF signal is received, that is, when a command
is received from the television receiver and when a command from the reader/writer 106 is received,
the timer for placing the remote controller CPU 103 into the low power consumption state is reset so
that it starts time counting operation such that the RE-transmission/reception section 102 is maintained
in an on state before a predetermined period of time passes. Consequently, an interface which can be
understood easily in that only the remote controller 100 which is actually carrying out its control
receives an RFlsigrict badioperatescaniye implethemed. e aftee psévof apredetermined period
of time, the remote controller CPU 103 can place itself into the low power consumption state.
Consequentlyfitispossible fofthererisie O 1T0 EBAFONST 1D00FREeVE Hoédtintahd from the
television recejver while suppressing power consumption and carry out a reading out and writing

process of infdriiatiohefrdr andiihto 4R ¥Card by the FeaietAtriar 166 39519 ™Now processing

operation for setting of the remote controller 10Q itself to the low power consumption state described
above is deschib&d V\ﬁrﬁ’refi;%n@é%nﬁ 118" Mdfe é:ﬁe}%(?ﬂcalfi‘/?ﬁ%ﬁ%?%o}%’cohﬁnﬁnd between the

various appar%tusﬂanfl %%ng%%n%r}lts ggscri%e% Jg%eén%beove Zt_lhaut tis, Otﬁt@r%%eer ofa c%mmand among the
set CPU 205 6f the television receiver 288, fhe remoté c\én%roﬁer controlling CPBU203 of the television

receiver 200, the repmote ﬁgnqg%erigp}fo@gﬁ&b@t@

ote ggtrglgglrelogfar%%ﬁ%%g\e@der/writer 106
built in the remote controller 100, is describ cIearIy.HE'0226ﬁ] FIG. 18 illustrates a flow of

command processes:for exgeuiing:a hasic reader/wrter dunction,betyeen,the apparalds and the

components after a mutual
recaeption from the reader/writer 106 occurs. Therefore,

until an operation key input is carried out, the RF
transmission/reception section 102 or the remote
controller CPU 103 itself of the remote controller 100 is
placed into a low power consumption state, and in
response to an operaticn key input, the remcte controller
CPU 103 is placed into a normal power state and a timer
for placing the remote controller CPU 102 into a low
power consumption state is reset. This is described
particularly below with reference to FIG. 17.

[G204]

At step $31, the remote controller CPU 103 starts
setting for placing the remote controller CPU 103 itself
into a low power consumptilion state. It is to be noted
that the low power consumption state of the remote
controller CPU 103 is carried out using a known technigue.

By setting the remote controller CPU 103 itself intoc the



authentication process of the remote controller controlling CPU 203 of the television receiver 200 and
the remote controller CPU 103 after a reader/writer packet is transmitted until a packet reply is
received. 111 [0227] First, at steps S301 to S308, a mutual authentication process between the
television receiver 200 and the remote controller 100 and an ID setting process for the remote
controller 100 are carried out. It is to be noted that the processes at steps 3301 to 3308 correspond to
steps S101 to S109 (or step S114) described hereinabove with reference to FIG. 15, and detailed
description of the processes at steps S301 to S308 is omitted herein to avoid redundancy since
processes at ¢6HeE HIRING SRPIEIGOf ST6F ard Sudh'as dReEisEy hérafdlfoVaT Also it is to be

noted that, in the processes at steps S304 to 8%08, it ma%/ be confiirqﬁd whether or not the remote
controller has & readBrwriter fiREtiort 1623811~ AHEHtHE Mittal alithéritichtion piGess and the 1D

setting procescsaat %gpﬁﬂ ggg% to, S308 are completed, the remote controller CPU 103 sends a
reader/writer sta?ting command to the reader/writer 106 at step S3009.

[0205]

Then at step 532, the remote contreoller CPU 103
decides whether or not it receives a signal input based
on an operation key input, that is, based on depression
of a key provided on the key operation section 105 of the
remote controller 100. The operation key input includes
not only, for example, an input from an operation key
provided specifically for executing the reader/writer
function but also operation key inputs by an ordinary
operation of the remote controller 100, that is, an
operation key input of a channel changeover key for a
television broadcasting program to be received by the
television receiver 200 such as the numeral keys 18a to
181 shown in FIG. 4, an operation key input of a sound
volume adiustment key for adjusting the sound volume such
as the sound volume adjustment key 16 shown in FIG. 4 and
a like operation key input.

[0206]

If the remcte controller CPU 103 recelves a signal

input based on an operation key input at step 832, then

the processing advances to step $33, at which the remote



This reader/writer starting command is for starting the reader/writer 106 to establish a state wherein all

controller CPU 103 controls the power state so as to end
the low power consumption state of the remote controller
CPU 103 itself and now enter the normal operation state.
On the other Hand, if the remote controller CPU 103 does
not receive any signal input based on an operation key
input, then the remote controller CPU 103 maintains the
low power consumption state of the remote controller CPU
103 itself. In other words, the processing operation at
step 832 1s carried out repetitively until the remote
controller CPU 103 decides that it receives a signal
input based on an operation key input, and the signal
input based on an operation key input serves as a trigger
for starting the normal power state. It is to be noted
that, even if the power state is controlled sc as to
change from the low power consumption state tc the normal
power state in response to an operation key input in this
manner, since, if there is no input of an operation key
of the remote controller 100 by the user, a command is
not received from the television receiver 200, there is
no proklem.
(0267}

Since the remote controller CPU 103 ends the low
power consumption state of the remote controller CPU 103

itself in response to a signal input based on an



commands sent from the television receiver 200 and the remote controller CPU 103 can be received.
However, the 112 reader/writer started by this command does not generate an electromagnetic wave.
It is to be noted that, if ID setting is carried out for a plurality of remote controllers by the processes at
steps 3301 to 3308 described hereinabove, all of the remote controllers having a reader/writer function
and having IDs allocated thereto start the reader/writess such that they wait in a state wherein they can
receive a command. However, at a step hereinafter described, any remote controller to

operation key input at step S$S33, the low power
consumption of the remote controller CPU 103 itself is
ended and the remote controller 100 is set to the normal
power state. Then at step 534, a timer for counting a
predetermined period ¢f time for placing the remote
controllier CPU 103 to a low power consumption state and a
time number counter not shown which is hereinafter
described are reset.

[0208]

In this manner, the remcte controller 1060 according
to the present embodiment includes a timer for placing
the remote controller CPU 103 itself into a low power
consumption ztate after lapse of a predetermined pericd
of time. Thus, the remote controller 100 does not enter a
low power consumption state immediately after an
operation key input is received but enters a low power
censumption state after the predetermined interval of
time elapseg, and to this end, the timer is reset first
and then starts counting. This process prevents such a
situation that the remote controller CPU 103 enters the
low power consumption state immediately after an
operation key 1s coperated for inputting and cannot
regularly receive a command sent from the television

receiver 200 or the reader/writer 106. Then, within the



which a remote controller power confirmation command is not sent from the television receiver 200
enters the low power consumption state because the timer provided in the remote controller for placing
the reader/writer into the low power consumption state becomes a time-up state. [0229] In this
manner, the reader/writer 106 is started by the processes from this step 3309 to step 3311 described
below. [0230] In particular, at step 3310, the réader/writer 106 sends an ACK regarding reception
of the reader/writer starting command from the remote controller CPU 103 to the remote controller

CPU 103. Then, the reader/writer 106 is started based on the reader/writer startin% ,
predetermined period of time, the normal power stale 1s

maintained so that the remcte controller 100 can normally
receive a command such as a power confirmation command or
a function confirmation command sent from the televisiocn
receiver 200 or the reader/writer 106.

[0209]

Then at ste? 535, the remote controller CPU 103
decides whether or not the timer for entering the low
power consumption state reaches predetermined set time.
Then, if the remote controller CPU 103 decides time-up of
the preset time, then it carries out setting for placing
the remote controller CPU 103 itself into the low power
consumption state. Consequently, when the particular key
input is an operation by which a command reception
process from the televisicn receiver 200 is not carried
out such as when the particular key input is, for example,
a channel changeover key input of the television
broadcasting, the remote contreoller CPU 103 can enter the
low power consumption state immediately after the
predetermined period of time set to the timer elapses.
Conseqguently, the power consumption of the remote
controller 100 can be reduced effectively.

[0210]

On the other hand, 1f the timer for placing the



113 command from the remote controller CPU 103. [0231] At step S311, the reader/writer 106
sends, if it is started regularly, a reply command for replying to the reader/writer starting command,
that is, a starting command reply, to the remote controller CPU 103 based on a starting confirmation
process. On the other hand, if the reader/writer 106 is not started regularly, then it does not send back
a reply command or sends a reply command for replying that the reader/writer 106 is not started
regularly. It is to be noted that, if the reader/writer 106 is not started regularly, then a remote controller
power confirmation command hereinafter described is sent to a different remote controller which has a

different ID alfbREREINERIS BRGHHS & FeadetAvriter funchn ant BReitds iSSGES AR that it can be

started regularly in reS£onse to the startin%(_:ommandﬁ 023t2] N Ité'%gonfirmed ggether or not the
reader/writer TO6 Starts Yegdiarly by cariiiig B8t the ProcEdsed atstaps 5309 ©'531 T in this manner. It

s to be noted gt thoush ot lustrates I IG. 48, the readerhurier 408 does nofstart regularly.
a sigral input based on an operaticn key input is
received. Then, if it is decided that an operation key
input to the remote controiler 100 is received, fthen the
processing advances to step S37, at which the remocte
controller CPU 103 executes a process of resetiing the
timer in the count-up state. In other wordsg, the Timer
starts its counting from the beginning acgain. Thus, in
such a case that the user carries out a plurality of
operations in accordance with an instructicn of the
display screen of the television receiver 200 and the
remote controller 100 thereafter receives a command from
the television receiver 200, the normal power state is
maintained after the first key input till the command
reception so that the command can be received regularly.
[0211]

On the other hand, 1f it is decided that a key
input to the remote controller 100 is not carried ocut for
"~ the remote controller 100, then the processing advances
to step 538, at which it is decided whether or not a
command 1s received.

[0212]



114 CPU 103 may send a command including information of this to the set CPU 205 through the
remote controller controlling CPU 203 of the television receiver 200. [0233] Then at step S312, the set
CPU 205 of the television receiver 200 sends a command for confirming the power of the remote
controller 100, that is, a remote controller 100 power confirmation command, to the remote controller
controlling CPU 203. This power confirmation command is for confirming whether or not, when
reader/writer packet data is sent thereafter, the remote controller 100 has battery remaining power

sufficient to process the data. [0234 At step S313, the remote controller controlling CPU 203 of
the television receiver 360 séndStEreteRdrentd RoRtEIET 0 FowEFrEsHtrmation command to
the remote controller 100. [0235] At step S314, the remote controller CPY 103 transmits a

read/write outpGfSedRg Coﬁﬂ?gh&fbeth%rr%ﬁﬁéﬁm%r%%%%ﬁ GPtHE f&maote tontrbller 100 power
confirmation cammand seceived from the remote contioller controliing, ¢PH,203: This feadfiyrite output
which is in the count-up state, into the low power
consumption state is reset. On the other hand, i1f it is
decided at step 238 that no command is received, then the
Timer is not reset and the processing advances to step
$41. Here, the command reception at step $38 is described.
The command in this instance includes not only a command
received from The television receiver 200 through the RF
transmission/reception section 102 such as a power
confirmation command or a reader/writer packet
transmission command bﬁt also a reply command or the like
from the reader/writer 106.
[0213]
Then, 1f the remote controller CPU 103 decides at
step 538 that it receives a command frocm the set CPU 205
of the television receiver 200 through the remote
controller controlling CPU 203 or from the reader/writer
106 and then the timer is reset at step S$39, then the
processing advances to step S40.
[0214]
At step 540, the remote controller CPU 103

processes the received command. After the command is



115 setting command is for causing the reader/writer 106 to generate an electromagnetic wave to be
used for communication with an electronic information recording medium such as an IC card. At steps
5314 to 5320, power confirmation response to the received power confirmation command received
from the set CPU 205 of the television receiver 200, that is, confirmation of whether or not the remote
controller 100 has battery remaining power sufficiendfor the reader/writer function to carry out a
process, is carried out. [0236] In particular, at step 5315, the reader/writer 106 sends an ACK
regarding read/write output setting command reception from the remote controller CPU 103 to the
remote contrdleP B $633[D287E° S “Rr stbpB3BC tHeb e r/ARte (08 g&ferafedan
electromagnetic wave from the antenna us%d f%r %orrgg]unication V\(/]{th an IC card an%go forth. Then,
the reader/writér206 send§ aTphcofimand W dte rexd/wite siifput seFiRg command, that is, a

read/write outﬂgg ggtrtli{r:lg re Ix&gg dt@tle re%orte cgggoH%r’QI;U deC3a In ngicglsarigpe reader/writer 106
sends a reply’comman uding, fso? examp@fe, mi%rmatlon o?a pe%od o% time 116

inc
accordance with a command for a function setting process
or the like for the reader/writer 106, a process for
converting the received command data into data suitable
for transmission and a like process.
[0215] |

Then at step S41, the remote contrcller CPU 103
decides where or not a command is sent to the
reader/writer 106 or to the remote contrcoller controlling
CPU 203 of the television receiver 200. Then, i1f the
remote contreller CPU 103 decides that a command is not
transmitted, then the processing returns to step 535, at
which it is decided again whether or not the timer for
placing the remote controller CPU 103 into the low power
consumption state exhibits a time-up state, and the flow
of processes described above is repeated.

[0216]

Onn the other hand, if the remote controller CPU 103
decides at step S41 that a command is sent, then the
processing advances to step S42, at which the time number
counter of command transmission is updated.

[0217]



within which an electronic wave can be generated and some other necessary information to the
remote controller CPU 103. [0238] At step 3317, the remote controller CPU 103 carries out power
confirmation of whether or not an electronic wave can be generated based on the read/write output
setting reply command received from the reader/writer 106. [0239] At step 3318, the remote
controller CPU 103 transmits a read/write stoppingsefting command to the reader/writer 106. [0240] At
step S319, the reader/writer 106 transmits an ACK regarding read/write stopping setting command

reception to the remote controller CPU 103. o ) _
This command transmissicon time number counter is

incremented by cone every time the remote controller CPU
103 sends a command to count the command transmission
time number by which the remote controller CPU 103
transmits a command. Thus, an updating process ¢f the
command transmission time number counter is carried out
at step 842. It 1s to be noted that the command
transmission time number counter is reset when a command
is transmitted regularly and an ACK or a reply command to
the command transmission is received from the
transmission destination of the command.

[0218]

In this manner, at step 542, based on command
transmission from the remote contreller CPU 103 at step
$41, the command Transmission time number counter is
updated by being incremented by +1 every time
transmission is carried out. This time number counter has
an upper limit value determined in advance, and it 1is
decided at step 543 whether or not the time number
counter which is updated every time command transmission
is carried out reaches the predetermined upper limit
value.

(02197

More particularly, the upper limit value is set,



[02411 At step S320, the reader/writer 106 transmits a reply command to the read/write output
stopping setting command, that is, a read/write output stopping setting reply command, to the remote
controller CPU 103. [0242] At step 3321, the remote controller CPU 103 sends a response
command to the remote controller 100 power 117 confirmation command, that is, a remote controller
100 power response command, to the remote contadllér controlling CPU 203 of the television receiver
200 based on the reception of the read/write stopping setting reply command. This response
command includes a result of the power confirmation carried out at the preceding step and conveys a

result regardif@WheHtRr ot BR eléctidmagiétitcfiave ecki&ary I8 KB cGid s FéadeTFwriter
function can g%%e%eigted from the re%derlwritel[l %06. [0‘52%3] o C@t s}vqu 3322, Tg ec_gq:ote controller
controlling CPt 203 $énds the Temibte controllel 100 powet ré§tise Cohimahd 1o thé'Set CPU 205 of
the television g%ceegv%{éizlo,o'igxze%qthe command transmission time number
counter is incremented by +1 and is updated thereby at
step 842. However, if a reply command to the command
transmission is not transmitted from the reader/writer
106 of the transmission destination within a fixed period
of time, then the remote controller CPU 103 transmits or
re-sends the same command to the reader/writer 106 of the
same transmission destination. Then, in response to the
re-sending of the command, the command transmission time
number counter is further incremented by +1 and updated
thereby. Then, this operation process is repeated, if a
reply command from the reader/writer 106 of the
transmission destination is not received, until the
command transmission time number counter ccounts the value
of 32 which is the upper limit determined in advance.
Thusg, it is decided at step 543 that the time number
counter counts more than 32 which is the upper limit
value determined in advance.
[022C]

Then, if it is decided at step 3843 that the time

number counter counts more than 32 which is the upper

limit value, that is, i1f a reply command is not received



In this manner, at steps 3312 to 3322, the remote controller 100 carries out read/write output setting
based on the remote controller power confirmation command from the set CPU 205 of the television
receiver 200 and confirms whether or not it has power sufficient to generate an electromagnetic wave
necessary to execute the reader/writer function. Consequently, such a situation that the power is used
up during reading/writing processing of information¥fdim/into an.IC card and the reading/writing of
information cannot be ended regularly. 118 [0245] Then, after such power confirmation as
described above is carried out, the set CPU 205 sends a reader/writer gacket to the remote controller

controlling CPY} 268 3 SH°5353. 10846 ™04 &5 334° e fentdte CohtiBllerEshtfolling CPU 203

sends the readglr,@év]rcigahpealpkﬁléEecg'}@d f£ rgtthe set CPU 205 to t%e remote controller CPU 103
through the RFEtransmission reception’ section 202, [6514{] POAY Step S325, thé remote controller

S oanSTis e e ackes et e enipsenyeles oo CPU 202 o
is reached, then the remote controller CPU 103 sets so as
to place the remote controller CPU 103 itself into the
low power consumption state.

[0221]

On the cther hand, if the reader/writer 106
transmits a reply command to the command transmission
from the remote controller CPU 103 to the remote
controller CPU 103, then the time number counter 1s reset,
and the processing returns to step 335 to repeat the
operation processes described above.

[0222]

By counting the number of times of command
transmission from the remote contreller CPU 103 and
supervising a reply command to the command transmission
in this manner, if no reply is ﬁ@ceiv@d ragardless of
repetitions of command transmission in such a case that,
for example, a wiring line to the reader/writer 106 is
broken, thaf is, 1f a command 1s re-sent by & number of
times equal to the predetermined upper limit value and
yvet no reply is received, then the remote controller CPU

103 places itself intc the low power consumption state.



[0248] At step S326, the reader/writer 106 sends an ACK regarding the reception of the
reader/writer packet to the remote controller CPU 103. Consequently, the ACK is sent from the remote
controller CPU 103 to the set CPU 205 through thé remote controller controlling CPU 203 of the

~ television receiver 200 at steps S327 and S328. [0249] At step S329, the reader/writer 106 sends a
reply 119 command to the received reader/writer packet, that is, a packet reply command, to the
remote controller CPU 103. [0250]

Conseguently, such a situation that the remote controller
CPU 103 cannot place itself into the low power
consumption state although time passes and the power
consumption increases can be prevented.

[6223]

Tt is to be noted that, in the particular
description given above of the steps 341 to 543, the
remote controller CPU 103 sends a command to the
reader/writer 106 and supervises.a reply command from the
reader/writer 106 to the command transmission. However, a
similar process can be used alsoc where the remote
controller CPU 103 sends a command to the remote
controller contzolling CPU 203 of the television receiver
200, and in such a case that some fault in RF
communication occurs, if a similar process 1s carried out
to control the remote controller CPU 103 so that the
remote controller CPU 103 itself is placed into the low
power consumption state, then a situation that power
consumption continues can be prevented. It is to be noted
that, in this instance, the following process may be
carried out. 1In particular, the remote controller CPU 103
issues a command for turning off the RF
transmission/reception gecticn 102 and setting the

reader/writer 106, which consumes much power, to the low



At step S330, the remote controller CPU 103 sends the packet reply command to the remote controller
controlling CPU 203 of the television receiver 200. [0251] At step S331, the remote controller
controlling CPU 203 sends the packet reply command to the set CPU 205. [0252] The flow of
processes at steps S301 to 331 illustrated in FIG. 18 is a basic flow.of processes till the reader/writer
packet transmission. Reading/writing processes of information from/into an information recording
medium such as an IC card by the reader/writer 106 are carried out through such transfer of
commands between the different apparatus and the components as described above. [0253]

Now, a flow oP&difif af@steEessed it #iE rembbe Bonfidlfe? ICRU A 039836t the low power
consumption state after the reading/writing processes of information from/into an IC card by the

reader/writer T58 E&iedBut Hdudh Suchtbntfand pidcetdes aisdesehBed above are 120
completed is described with reference to FIG. 19. The Eocedur illustrated in FIG, 19 jncludes
processes simfifar 16 thosé SFIRE brocedtire Tifstatat i P&, 187 and SURh SimitA procesdes are
den_oted by Ilkggsfe{%%c% gh%rgrclz%errg f{‘g va%laggmtqod%ﬂ%ded%%%rlpg&goqcf éhem is omitted herein to
avoid redundancy.

contreller CPU 103 itself into the low power consumpiion

state. Detalls are hereinafter described.

[0224]

As described above, the remote controller 100
according to the present embodiment controels such that,
when a particular key input is received, when an RF
signal is received, that is,_when a command is received
from the television receiver and when a command from the
reader/writer 106 i1s received, the timer for placing the
remote controller CPU 103 into the low power consumption
state i1s reset so that it starts time counting operation
such that the RF transmission/reception section 102 is
maintained in an on state before a predetermined periocd
of time passes. Consequently, an interface which can be
understood easily in that only the remote contreller 100
which is actually carrying cut its control receives an RF
signal and operates can be lmplemented. Then, after lapse
of a predetermined period of time, the remote controiler

CPU 103 can place itself into the low power consumption

state. Consequently, it is possible for the remote



[0254] Referring to FIG. 19, at steps S323 to S331, reader/writer packet sending is carried out
from the set CPU 205 of the television receiver 200 to the reader/writer 106 through the remote
controller controlling CPU 203 of the television receiver 200 and the remote controller CPU 103 and
packet reply to the reader/writer packet sending is carried out. Thus, if the reading/writing processes of
information from and into the IC card such as an adcbunting process are carried out regularly, then the
reader/writer process ends. [0255] At step S332, the set CPU 205 of the television receiver 200
sends a command for endingsthe reader/writer, that is, a reader/writer ending command, to the remote

controller contdihgCPE205F the Rk retek8F28002ER the television

receiver while suppressing power consumpticn and carry
out a reading out and writing process of information from
and into an IC card by the reader/writer 106.

[0225]

Now, processing operation for setting of the remote
controller 100 itself to the low power consumption state
described above is described with reference to FIG. 18.
More gpecifically, transfer of a command between the
various apparatus and components described hereinabove,
that is, transfer of a command among the set CPU 205 of
the television regeiver 200, the remote controller
controlling CPU 2C3 cof the television receiver 200, the
remote controller CPU 103 of the remote controller 160
and'the reader/writer 106 built in the remote contreller
100, is described clearly.

[022¢]

FIG. 18 illustrates a flow ¢f command processes for
executing a basic readexr/writer function between the
apparatus and the components after a mutual
authentication precess of the remote controller
controlling CPU 203 of the television receiver Z00 and
the remote controller CPU 103 after a reader/writer

packet is transmitted until a packet reply 1is received.



121 At step 5333, the remote controller controlling CPU 203 sends the received reader/writer
ending command to the remote controller CPU 103. [0257] At step 5334, the remote controller
CPU 103 sends the received reader/writer ending command to the reader/writer 106. [0258] At
step 5335, the reader/writer 106 sends an ACK regarding the reception of the reader/writer ending
command to the remote controller CPU 103. Consequently, the ACK is sent from the remote controller
CPU 103 to the set CPU 205 through the remote controller controlling CPU 203 of the television

receiver 200 at steps S336 and 5337. [0259]
[0227]

First, at éteps 3301 to 8308, a mutual
authentication process between the television receiver
200 and the remocte controller 100 and an ID setting
process for the remote controller 100 are carried out. It
is to be noted that the processes at steps 8301 Lo S308
correspond to steps S101 to S10% {or step S114) described
hereinabove with reference to FIG. 15, and detailed
description of the processes at steps 3301 to S308 is
omitted herein to avolid redundancy since processes at
corresponding steps S101 te S109 are such as described
hereinabove. Alse it 1s to be noted that, in the
processes at steps 8304 teo 8308, it may be confirmed
whether or not the remote controller has a reader/writer
function.

[0228]

After the mutual authentication process and the ID
setting process at steps 5301 te 5308 are completed, the
remote controller CPU 103 sends a reader/writer starting
command to the reader/writer 106 at step S$30%. This
reader/writer starting command is for starting the
reader/writer 106 to establish a state wherein all
commands sent from the television receiver Z00 and the

remote coniroller CPU 102 can be received. However, the



At step 5338, the reader/writer 106 sends a reply command to the reader/writer ending command to
the remote controller CPU 103. [0260] At step 5339, the remote controller CPU 103 sends the
received reply command to the remote controller controlling CPU 203 of the television receiver 200.
[0261] 122 203 sends the received reply command to the set CPU 205. [0262] Here, when the
remote controller CPU 103 receives the reply command to the reader/writer ending command from the
reader/writer 106 at step 3338, then the count value of the timer of the remote controller 100 for
placing the remote controller CPU 103 itself into the low power consumption state is reset at the same
time as recepfi6i O the"eéommant esrdestribed Hersinadsve if cmeection wigttHelddseription of the

steps 338 and 339 in the flow chart of FIG. 17. Then, while the countin% of the time after reset is
started from tRébBGRAIM TS Rshéte ¢Ehtfoller EPUSL03YelEIay ' <SthdSHRE reddivédreply

command to the remote controller controlling CPU ,
setting 1s carried out for a plurality of remote

controllers by the processes at steps 5301 to $S308
described hereinabove, all of the remote controllers
having a reader/writer function and having IDs allocated
thereto start the reader/writers such that they wait in a
state wherein they can receive a command. However, at a
step hereinafter described, any remote controller to
which a remote controller power confirmaticon command 1s
not sent from the television receiver 200 enters the low
power consumption state because the timer provided in the
remcte controller for placing the reader/writer intoc the
low power consumption state becomes a time~-up state.
(0229}

Iin this manner, the reader/writer 106 is started by
the processes from this step 3309 to step S311 described
balow.

[0230]

In particular, at step S310, the reader/writer 106
sends an ACK regarding reception of the reader/writer
starting command from the remote contrcller CPU 103 to
the remote controller CPU 103. Then, the reader/writer

106 is started based on the reader/writer starting



203 of the television receiver 200. In the sequence illustrated in FIG. 19, operation key inputting,
command reception from the set CPU 205 of the television receiver 200 through the remote controller
controlling CPU 203 or command reception from the reader/writer 106 does not occur after the
transmission of the reply command. Therefore, the timer which started counting upon reception of the
reply command from the reader/writer 106 by the rgmate controller CPU 103 described hereinabove
continues its counting at step 3341. Then, when a 123 predetermined period of time set to the timer
elapses, the remote controller CPU 103 places the remote controller CPU 103 itself into the low power
consumption st atstepS342- [G2633mot e |rethid hitahkher, iCfHié réfbte controller CPU 103 of the
remote controller 100 according to the present embodiment receives a command from the
reader/writer 266 8f feceives a command from the set CPU 205 of the television receiver 200 through
the remote controller controlling CPU 203, then the timer for placing the remote controller CPU 103

into the low power con&Umplic stite is resbt at s foint oitime. Théretia the remdte dohtroller

CPU 103 can rg%ula(r%épsend re%y commandlor the like to thFe received command to the remote
controller contrd ﬁﬁ U293 6t the teldvision r%cg%rrniaﬁl ot te fez /%vr}ﬁertfoég[ﬁ%q

Further, where the timer is. reset upan reception of a command tgéarolongége fime at which the low

geader/wirite arting .comma .3 n
power consumption st}ae‘f’e shiGuld be“entéred in this manner, such a’sittation eft,s%ch a case that a

mne"“mwa”%ommand reply, to the remcte controller CPU 103 based on
a starting confirmation process. Onrthe other hand, if
the reader/writer 106 is not started regularly, then it
does not send back a reply command or sends a reply
command for replying that the reader/writer 106 is not
started regularly. It is to be noted that, if the
reader/writer 106 is not started regularly, then a remote
controller power confirmation command hereinafter
described is sent to a different remote controller which
has a different ID allocated theretc and has a
reader/writer function and besides issues & reply that it
can be started regularly in response to the starting
command.
(02323

It is confirmed whether or not the reader/writer

106 starts regularly by carrying out the processes at
steps S309 to 38311 in this manner. It is to ke noted that,
though not illustrated in FIG. 18, if the reader/writer

106 does not start regularly, then the remote contrcller



caused by command execution of the reader/writer 106 after command transmission till reply
command reception 124 particularly like a case wherein the remote controller CPU 103 sends a
command received from the remote controller controlling CPU 203 of the television receiver 200, for
example, a reader/writer packet, to the reader/writer 106 and the reader/writer 106 executes the
command and then the remote controller CPU 103 receives a command sent from the reader/writer
106, for example, a reply command, after the execution of the command, the remote controller CPU
103 is placed into the low power consumption state and consequently is in a sleep state and therefore
cannot receivé 8tepRredimandirord R FERE! wHitet 166 e stuRing TH-FFE t& Earr) B8it processing
normally, can be prevented. %)265% Now, the remote controller CPU 103 in an embodiment of the
present invent=RdnWhich Fot 'Ohy K& funchiGHs Bf tUrfingtPihe RE Han3mission/reception section
1_02 and settingotrtgerrgﬂofg coggglI%rO%Pg f‘LO_ iéselfe if;[% a ch)_w Jjower consum '%n state but also has a
different function o |ssumg% command for sét mg?he readeriv

state is descri%gg\éit]h reference to FIG. 20. [0266] 125

itér 106 1o the’l W power consumption

Then at step S312, the set CPU 205 of the
television receiver 200 sends a command for confirming
the power of the remote controller 1006, that is, a remote
controller 100 power confirmation command, to the remote
controller controlling CPU 203. This power confirmation
command is for confirming whether or not, when
reader/writer packet data is sent thereafter, the remote
controller 100 has battery remaining power sufficient to
process the data.

(0234}

Lt step 85313, the remote controller centrolling CPU
203 of the television receiver 200 sends the received
remote controller 100 power confirmaticn command to the
remote controller 100.

[0235]

At step 5314, the remote controller CPU 103
transmits a read/write output setting command to the
reader/writer 106 based on the remote controller 100
power confirmation command reéeived from the remote

contreller controlling CPU 203. This read/write output



20 correspond to those at steps S323 to S331 described hereinabove with reference to FIGS. 18 and
19, respectively, and transfer of a reader/writer packet and a reply command regarding reading and
writing of information from and into an IC card is carried out similarly. [0267] Then at step 5359,
the set CPU 205 of the television receiver 200 carries out a process of sending a new reader/writer
packet to the remote controller controlling CPU 203; afsthe television receiver 200. [0268] Then at
step 5360, the remote controller controlling CPU 203 carries out a process of sending the received
reader/writer packet to the remote controller CPU 103. [0269] However, in the sequence diagram
of FIG. 20 of the '€mbedifErtans ifFstited Bt RE GohftfuiiBaHGT betvdenthé t8lebision receiver
200 and the remote controller 100 is not carried out regularly (RF communication abnormal state), and
transmission GF& RERTBadBr/Fifet PalREEREMtHe aTfdtd BoRffoll? €8nfrBifing CPU 203 of the
television receiver 200 to the 126 regote coritroller CPU 103 %g not carried out regylarly and a

reading/writinﬁ %%‘&%%%ﬁﬁ%?mgﬁg from/ntd” the [ &&rd’ ig o?%gﬁ?e%noﬁebﬁ/o Yedder/writer 106.

AL this time. allnaugh he readerwrter, 106 maintaing the.normal poyer. state 2nd coninyes to
generate an electromagnetic wave, communication thereof with the IC card is ndt carried out.

Consequently,.gnly AOW&Y;CANUINLES 10, bE copsymed hecause of 0eNeANoD,0f Aty ¢ 5 on

command received from the set CPU 205 of the television
receiver 200, that i1s, confirmation of whether or not the
remote controller 100 has battery remaining power
sufficient for the reader/writer function to carry out a
preocess, is carried out.

[0236]

In particular, at step $315, the reader/writer 106
sends an ACK regarding read/write output setting command
reception from the remote controllexr CPU 103 tTo the
remote controller CPU 103.

[0237]

At step 38316, the reader/writer 106 generates an
electromagnetic wave from the antenna used for
communication with an IC card and sc¢ forth. Then, the
reader/writer 106 sends a reply command to the read/write
output setting command, that is, a read/write output
setting reply, to the remote controller CPU 103. In
particular, the reader/writer 106 sends a reply command

including, for example, information of a pericd of time



electromagnetic wave. Further, since the RF communication abnormal state exists, also a
reader/writer ending command from the television receiver 200 cannot be received, and unless the
reader/writer 106 enters the low power consumption state, also the remote controller CPU 103 itself
cannot enter the low power consumption state. As a result, the reader/writer 106 and the remote
controller CPU 103 exhibit high power consumption, {@270] Therefore, in the present
embodiment, if a command is not transmitted from the set CPU 205 of the television receiver 200 to
the remote controller CPU 103 through the remote controller controlling CPU 203 within a
predetermined petiod of fidvel thieh Aoy thid fermsteccontivllesCPEN 203 plades the Foimdte
controller CPU 103 itself into the low power consumption state, but also a 127 timer is utilized to issue
a reader/write? ERGRgCOFRPaAE Yo PlecerhereaderRrilel 1 063/ the F6W poivet EBnStMption state.
Then, after it is confirmed that the reader/writer 106 enters the low power consumption state, the
remote controfl@PEPU 103 controls the remote controller CPU 103 itself into the low power
consumption jt%e Eg 271] In particular, if the reader/writer 106 sends a packet reply to the remote
controller CP % at step S356, then the remote controller CPU 103 receives the packet reply from

tggfjgﬁrg‘ggseﬂ%gﬂa ;ge%gés?g_}éﬁ?t rgfponse L9 the remote confrofier,canjepliing, ¢PLL203 of the
out power cenfirmation of whether or not an electronic
wave can.be generated based on the read/write ocutput
setting reply command received from the reader/writer 106.
[0239]

At step 8318, the remcte controller CPU 103
transmits a read/write stopping setting command to the
reader/writer 106.

[0240]

At step 8319, the reader/writer 106 transmits an
ACK regarding read/writé stopplng setting command
reception to the remcte controller CPU 103.

[0241]

At step 5320, the reader/writer 106 transmits a
reply command to the read/write ocutput stopping setting
command, that i1s, a read/write output stopping setting
reply command, to the remote contrcller CPU 103.

[0242]

At step 8321, the remote controller CPU 1032 sends a

responsge command to the remote contreller 100 power



[0272] Thereupon, the remote controller CPU 103 resets, at step S358', the timer for placing the
remote controller CPU 103 itself into the low power consumption state to start counting from the
beginning as described hereinabove in connection with the processes at steps S38 and 339 of FIG.
17. Further, at step 3359, the remote controller CPU 103 carries out a process of starting the timer for
placing the reader/writer 106 into the low power consumption state. 128 [0273] Although the
timer for placing the reader/writer 106 into the low power consumption state is reset when some
command is received, where an abnormal state occurs with RE communication and a command from
the television feceiarrRO0icHnneteFeteivel&s described above, K& e6mparis ¥8eeived and the
timer is not reset and exhibits a time-up state when a predetermined interval of time elapses. [0274]
Then, when tRCHiREr ER/EPSAINSUPSAR, the rdmbte &MtrofleFEPLF P33 fsues a reader/writer

ending command to the reader/writer 106 at step 3360". = | ,
controlling CPU 203 of the television receiver 200 based

on the reception of the read/write stopping setting reply
command. This response command includes a result of the
power confirmation carried cut at the preceding step and
conveys a result regarding whether or not an
electromagnetic wave necessary to execute a reader/writer
function can be generated from the reader/writer 106.
[0243]

At step S$S322, the remote controller ceontrolling CPU
203 sends the remote controller 100 power response
command to the set CPU 205 of the television receiver 200.
[0244]

In this manner, at steps S3172 to 3327, the remcte
controller 100 carries out read/write cutput setting
based on the remote controller power confirmation command
from the set CPU 205 of the television receiver 200 and
confirms whether or not it has power sufficient to
generate an electromagnetic wave necessary to execute the
reader/writer function. Conssqgquently, such a situation
that the power is used up during reading/writing
processing of information from/into an IC card and the

reading/writing of information cannot be ended regularly.



[0275] The reader/writer ending command from the remote controller CPU 103 is received by the
reader/writer 106, and the reader/writer 106 transmits an ACK regarding the reception of the
reader/writer ending command to the remote controller CPU 103 at step 3361'". [0276] Itis to be
noted that, when the remote controller CPU 103 receives the ACK from the reader/writer 106 at step
S361', the timer for placing the remote controller CRgl03 whose counting was started from the
beginning at 129 step S358' into a low power consumption state is reset. [0277] Then at step
S362', the reader/writer 106 sends a reply command to the reader/ -ter ending command to the remote
controller CPU 483>and the reader/writer 106 enters the low power consumption state. [0278]

Then, after such power confirmation as described
above 1s carried out, the set CPU 205 sends a
reader/writer packet to the remote controller controlling
CPU 203 at step S5323.

[0Zz486]

At step 5324, the remote contrecller ceontrolling CPU
203 sends the reader/writer packet received from the set
CPU 205 to the remote controller CPU 103 through the RF
transmission/reception section 202.

[0247]

At step 8325, the remote controller CPU 103
transmits the reader/writer packet received from the
remote controller controlling CPU 203 of the television
receiver 200 to the reader/writer 106.

[0248]

At step S326, the reader/writer 106 sends an ACK
regarding the reception of the reader/writer packet to
the remote controller CPU 103. Conseguently, the ACK is
sent from the remote contrcller CPU 103 to the set CPU
205 through the remote controller controlling CPU 203 of
the television receiver 200 at steps 5327 and S328.
{0249]

At step 5328, the reader/writer 106 sends a reply



It is to be noted that, also at this step 8362', when the remote controller CPU 103 receives a reply
command from the reader/writer 106, the timer for placing the remote controller CPU 103 into the low
power consumption state again is reset. [0279] Then at step 8363, the timer for placing the
remote controller CPU 103 into the low power consumption state continues counting. Then, if the RE
communication does not return to a normal state darireg such continuous counting, then the timer
comes to a time-up state, and the remote controller CPU 103 places the remote controller CPU 103

itself into the low power consumption state at step 8364". [0280] It is to be noted that, if, while the
counting at 13078 8&kcéled 16 festéretd HofmaresHRmlinichiiBA sbste iiera EBAmarity is%sent from the

set CPU 205 to the remote controller CPU 103 through the remote controller controlling CPU 203, then
the timer for PIAGIRG the FemdteComtrNEr CPU 165 irﬁﬂﬁé%ﬁ%%?%&ﬁéﬁrﬁgﬁo&géte is reset in

respcnse to th (—:;chﬁ)tion of the command by the remote controller CPU 103, and the processing
continues. [02 %

At step S330, the remote controller CPU 103 sends
the packet reply command tTo the remote controller
controlling CPU 203 cof the televisicon receiver 200.

[0251]

At step 3331, the remote controller contrelling CPU
203 sends the packet reply command to the set CPU 205.
(02521

The flow of processes at steps S301 to 331
illustrated in FIG. 18 is a basic flow of processes till
the reader/writer packet transmission. Reading/writing
processes of information from/into an information
recording medium such as an IC card by the reader/writer
106 are carried cut through such transfer of commands
between the different apparatus and the components as
described above.

[0253]

Now, a flow of command processes until the remote
controller CPU 103 is set to the low power consumption
state after the reading/writing processes of information
from/into an IC card by the reader/writer 106 carried out

through such command processes as described above are



In this manner, the remote controller CPU 103 of the remote controller 100 according to the present
embodiment controls such that, when it receives a reply command or the like from the reader/writer
106, it resets the timer for placing the remote controller CPU 103 itself into the low power consumption
state so that the timer counts from the beginning. Further, the remote controller CPU 103 controls such
that counting of the timer for placing the reader/writes 106 into the low power consumption state is
started. Then, after the predetermined interval of time of the timer for the reader/writer 106 elapses,
the remote controller CPU 103 issues a reader/writer ending command to the reader/writer 106 to
place the readeriwritet 406 istodhe dow poder thhsumptiorstate £13770282P. T@ownsequently,
where a command is not sent normally from the television receiver 200 to the remote controller CPU
103 and the readerddiies 106 andtthe femoté cBRtroller CRUAbZAtRIFEEMRBEBE Dlaced into the low
power consumption state any more as in a case wherein an abnormal state occurs with RF
communicatioh: 8uéFR & ditiatiof #athigh peweF REESHEUmed a7 beHréventBd F28318-  Itis to be
noted that low power consumption state setting of the reader/writer 106 is hereiné:after described in

detail. [0284] 2™ RBF tHeHBW Fower& io%rﬁafgeélﬁﬁﬁ g %&ttihg Protess sFtheemote

controller CPléhlaO3£ a@stgteavlr\{oqeroe‘iirrg2 tr?gsfer r?f acomm n% IS g%tc%arri%% oIt{t (r_)q‘,gtﬂ%r(l?%like a case
wherein a connection %o the reader/wrffer f(%llsgoro en or ?he fljke IS ale%crlged with reference to FIG.

21. [0289] is omitted herein to avoid redundancy.

[0254]

Referring te FIG. 19, at steps 3323 to 35331,
reader/writer packet sending is carried out from the set
CPU 205 of the television receiver 200 to the
reader/writer 106 through the remote controlier
controlling CPU 203 of the television receiver 200 and
the remote controller CPU 103 and packet reply to the
reader/writer packet sending is carried out. Thus, if the
reading/writing processes of infermation freom and into
the IC card such as an accounting process are carried out
regularly, then the reader/writer process ends.

(02557

At step S$S332, the set CPU 205 of the television
receiver 200 sends a command for ending the reader/writer,
that is, a reader/writer ending command, to the remote
controller controlling CPU 203 of the television receiver
200.

[(0256]



Similarly as in FIGS. 18 and 19, the set CPU 205 of the television receiver 200 sends a reader/writer
packet to the remote controller controlling CPU 203 of the television receiver 200 at step S400. 132
[0286] At step S401, the remote controller controlling CPU 203 sends the received reader/writer
packet to the remote controller CPU 103. [0287] Then at step 8402, the remote controller CPU
103 sends the received reader/writer packet to the reader/writer 106. [0288] However, since the
connection to the reader/writer 106 is broken or in a like state, the reader/writer
At step 8333, the remcte controller ceontrolling CPU
203 sends the received reader/writer ending command to
the remote contrcller CPU 103.
[0257)
At step S334, the remote controiler CPU 103 sends
the received reader/writer ending command to the
reader/writer 106.
[0258]
At step 8335, the reader/writer 106 sends an ACK
regarding the reception of the reader/writer ending
command to the remcte contreller CPU 103. Conseguently,
the ACK is sent from the remcte controller CPU 103 to the
set CPU 205 through the remote controller contrclling CPU
203 of the television receiver 200 at steps S336 and S$337.
[6259)
At step 5338, the reader/writer 106 sends a reply
command to the reader/writer ending command to the remote
controller CPU 103.
[0260]
t step 53392, the remote controller CPU 103 sends
the received reply command to the remote cohtroller
controlling CPU 203 of the television receiver 200.

[0261]

At step 3340, the remote controller controlling CPU



packet cannot be transmitted from the remote controller CPU 103 to the reader/writer 106, and
naturally any of an ACM regarding reception of the reader/writer packet and a packet reply command
is not transmitted from the reader/writer 106. [0289] In such an instance as just described, if the
remote controller CPU 103 controls such that it waits reception of a command from the reader/writer
106 until it places the remote controller CPU 103 itsgjfinto the low power consumption state, then the
remote controller CPU 103 cannot enter the low power consumption state until the connection to the
reader/writer 106 is repaired 133 against the break. Therefore, within the period of time, the remote
controller CP2 283 ¥emaing-tocconsumerthie powery command to the set CPU 205.

102627

ifere, when the remote controller CPU 103 receilves

the reply command to the reader/writer ending command

from the reader/writer 106 at step $338, then the count

value of the timer of the remote controller 100 for

placing the remote controller CPU 103 itself into the low

power consumpticn state is reset at the same time as

reception of the command as described hereinabove in

connecticon with the description of the steps S5S38 and 339

in the flow chart of FIG. 17. Then, while the counting of

the time after reset is started from the beginning, the

remote controller CPU 103 regularly sends the received

reply command to the remote controller controlling CPU

203 of the television receiver 200. In the seguence

illustrated in FIG. 19, coperation key inputiting, command

reception from the set CPU 205 of the television recelver

200 through the remote controller controlling CPU 203 or

command reception from the reader/writer 106 does not

occur after the transmission of the reply command.

Therefore, the timer which started counting upon

reception of the reply command from the reader/writer 106

by the remote controller CPU 103 described hereinabove

continues its counting at step $341. Then, when a



[0290] Therefore, the remote controller 100 according to the present embodiment has a function
of supervising a command from the reader/writer 106 and placing, when the counted number of
operation cycles in which a reply to a command is not received becomes higher than a predetermined
number, the remote controller CPU 103 into the low power consumption state without waiting a reply
result. [0291] In particular, the remote controllgr,.GPU 103 of the remote controller 100 according
to the present embodiment includes a command sending time number counter for counting the number
of times by which a command is sent, and at step 5402, every time the remote controller CPU 103
sends a readerinritet packiet¢o the: readérmriteér ©86,the comrmard sending¢ibdgrambper counter is
updated. Then, if an ACK or a packet reply is not received from the reader/writer 106 within a fixed
period of time &fer HeecanTmid-isseht to thelrebder/miar<k00; titerr#ecdaime command is re-sent
to the reader/writer 106 by the remote 139 controller CPU 103. Consequently, the command sending

time number cERiMtETas Iricfementdd’ By bhé%ht dptdated ifrespBnBe ¥ thetrelseliiiig ofthe

command.
state at step S34Z2Z.

(02631

In this manner, if the remote controller CPU 103 of
the remote controiler 100 accerding to the present
embodiment receives a command from the reader/writer 106
or receives a command from the set CPU 205 of the
televiszion receiver 200 through the remote controller
controlling CPU 203, then the timer for placing the
remote controller CPU 103 into the low power consumption
state is reset at this point of time. Therefore, the
remote controller CPU 103 can regularly send a reply
command or the like to the received command to the remote
controller controlling CPU 203 of the television receiver
200 or the reader/writer 106.
[0264]

Further, where the timer is reset upon reception of
a command to prolong the time at which the low power
consumptlion state should be entered in this manner, such
a situation that, in such a case that & time interval is
caused by command execution of the reader/writer 106

after command transmission till reply command receptiocon



[0292] In this manner, if a reply from the reader/writer 106 is not received within the fixed period
of time after a command is sent to the reader/ writer 106 in this manner, then the same command is
re-sent to the reader/writer 106 and the command sending time number counter is incremented by one
and updated every time. Then, the operation processes are repeated until a reply is received from the
reader/writer 106. [0293] An upper limit value tsyset in advance to the command sending time
number counter, and when the counter counts up to the upper limit value, for example, set to 32, then
it is decided at step 43 of FIG. 17 described hereinabove that the time number counter is in a time-up
state. Then, ti& piocedsing rsturhs fo 8tepp33L IMPEIG: 17, AR WhiGTheTefiioté E6Atk6ler CPU 103
places the remote controller CPU 103 itself into the low power consumption state (step S403). It is to

be noted that t&’uppler IFfEVaILR t6IRBEBHMMETTE SERding Tifffe RMbEFEBUter is not limited to 32.
Further, if the remote 135 controller 100 successfully receives a regular _reﬁlg command from the

reader/writer T0B'béfdte e E6INTVaiUe BPtHe Corfimand sehdfng fime &r dounter reaches the

upper limit valtig, theg the command sending fime NUmMber counteris resety ne
reader/writer 106 and the reader/writer 106 executes the
cemmand and then the remote controllier CPU 103 recelves a
command sent from the reader/writer 106, for example, a
reply command, after the execution of the command, the
remote controller CPU 103 is placed into the low power
consumption state and conseguently is in a sleep state
and therefore cannot receive a reply command from the
reader/writer 106, resulting in failure to carry cut
processing normally, can be prevented.
[0265]

Now, the remote controller CPU 1032 in an embodiment
of the present invention which not only has functions of
turning off the RF transmission/reception section 102 and
setting the remote controller CPU 103 itself into a low
power consumpiion state but also has a different function
of issuing a command for setting the reader/writer 106 to
the low power consumption state is described with
reference to FIG. Z0.

[0Zo6]

Processes at steps 3350 to 3358 illustrated in FIG.



[0294] In this manner, in the remote controller 100 according to the present embodiment, if, after
a command is sent by the remote controller CPU 103, a reply to the command is not received from the
reader/writer 106 within the fixed period of time, then the remote controller CPU 103 re-sends the
command and updates the command sending time number counter to count the number of times by
which the command is set thereby to supervise a reply. from the destination of the command
transmission. Then, the remote controller CPU 103 decides whether or not the count value of the
command sending time number counter reaches the upper limit value set in advance. Then, if the
count value redthesthe preset uppet mitevaiie, $henptheSiéhiote confrollecEPUirlid3:places the
remote controller CPU 103 itself into the low power consumption state. Consequently, such a situation
that the remotecshtidilePTP U 103 coafivuetorwait alréply from thefedder/writer 106 and cannot
enter the low power consumption state in a 136 state wherein transfer of a command between the
remote controfl8FEPTF 155 akd thE feddEiiter 166 iSindtesiféd Bt Fegulaffiieta 288e wherein
the connection to the reader/writer 106 is broken and consequently the power is consumed seriously
can be preverted So2857 AP HBEAGEAThEESTH Coritrdt a€ tekERfedis carried out not only
when the remote_controller 1,C)‘:P%J 103 sends comman to the reader/writer 106 but fails to receive a

command repllyrl rgrﬁqﬁg%gaderfv%‘te?ri%lb% Sirmilar control gar;iL Be Carred oualSo where the remote

controller CP 103 aep% a command to the remote controller controlling CPU 203 of the television
receiver 200. 0296]5) )

[0267]

Then at step $359, the set CPU 205 of the
television receliver 200 carries cut a process of sending
a new reader/writer packet to the remote controller
controlling CPU 203 of the television receiver 200.
[0268]

Then at step 5360, the remote controller
controlling CPU 203 carries out a process of sending the
received reader/writer packet to the remote controller
CPU 103.

[0269]

However, in the sequence diagram of FIG. 20 of the
embodiment, it 1s illustrated that RF communication
between the television receiver 200 and the remote
contreller 100 is not carried out regularly ({(RE
communication abnormal state), and transmission of a new
reader/writer packet from the remote controller

controiling CPU 203 of the television receiver 200 to the



As described above, the remote controller CPU 103 of the remote controller 100 sets the remote
controller 100, which is in the low power consumption state, to the normal power state and starts the
timer in response to an input of an operation key of the remote controller 100, and the remote
controller CPU 103 is not set to the low power consumption state until after a predetermined period of
time set to the timer elapses so that the RE' transmissjon/reception section 102 is kept in an on state
137 to permit command reception from the television receiver 200. The operation key of the remote
controller 100 and the process of the television receiver 200 are synchronized with each other, and the
function of thertetevision teceivari200 stattsin kesponseo anraperdtiom of thegremate gontroller 100
through an operation key. Therefore, by such control as described above, for example, when the
television receiver 200-iscbitrpled byithg remote eentedller 1100 amd-therreaddenwiiter function for
carrying out reading out/writing of information from/into an information recording medium such as an
IC card is requifed inCa progfarsstored indthe raeimont 204 sutle as cforerdampld, arROM of the
television receiver 200, such a situation that, when a command such as a power confirmation
command or &EorafishdbF onfirhiiRg WilethérorfRtdRe (Eaderatriter furittibh §$ avgilable is issued,
the remote controller CPU 103 is in the low power consumption state and cannot receive the
command and-tHeréferdthe RATGE cBhfroflePRECESRAR oVGize thé F8&dEtEr Rfction cannot be

found out or thelreader/writer function cannot be utilized can be Rreven ed.£0%974
electromagnetlc wave, communication thereoi wit he IC

card is not carried out. Consequently, only power
continues to be consumed because of generation of an
electromagnetic wave. Further, since the RF communication
abnormal state exists, also a reader/writer ending
command from the television receiver 200 cannot be
received, and unless the reader/writer 106 enters the low
power consumption state, also the remote controller CPU
103 itself cannot enter the low power consumption state.
As a result, the reader/writer 106 and the remote
controller CPU 103 exhibit high power consumption.

[0270]

Therefore, in the present embodiment, if a command
is not transmitted from the set CPU 205 of the television
receiver 200 to the remcte controller CPU 103 through the
remote controller controlling CPU 203 within a
predetermined period of time, then not only the remote
controller CPU 103 places the remote controller CPU 103

itself into the low power consumption state, but alsoc a



Further, in the remote controller 100 according to 138 the present embodiment, upon RF reception
from the television receiver 200, that is, upon command reception from the television receiver 200, and
upon command reception from the reader/writer 106, the remote controller CPU 103 resets the timer
for placing the remote controller CPU 103 itself into the low power consumption state so as to start
counting by the timer from the beginning again. Therefore, for example, when a command is sent from
the television receiver 200 to the reader/writer 106 through the remote controller CPU 103, even if an
interval of time for execution of the command appears after the command is sent from the remote
controller CPU 1881to ilse reaidetreriter- 206 gintikthe readeriwriter 106 execdtesthe @onsmand and
sends a reply command to the remote controller CPU 103, such a situation that, before the reply
command is seft froActherbadapweiter 106itoake Iemotacontidiler CRU 208¢ethe remote controller
CPU 103 itself is placed into the low power consumption state and fails to receive the reply command
regularly and fHEt&lgFe Tdilkito tofriiftete S Processcan Betprevefitadl [0208] thatuithérmore, in the
remote controller 100 accarding to the present embodiment, a reply to a command from the 139
reader/writer T6 RESUPENISED, ditPthe T iihBer-oftimey by WHich 5285156 hoPrecaiEtSs counted.

Then, when th%counted time number reaches a predetermined value, the low power consumption

state is set without Walihy'a Fedtittrom the rédderhiriteP 168 “tharticulaF THeé femote controller 100
increments the command sending time number counter by +1.every time a command is sent to the
reader/writer f&gﬁnf t%%eqﬁgcggs%sia% r%ﬁggtfe’d alnndt a re%ﬁ? [ lﬁgt 2éived Cb%lfosr%n{%délp?zeldetermined
count number js reached, then the command is re-sent, the command sending time number counter is
incremented by one

[0271]

In particular, if the reader/writer 106 sends a
packet reply to the remote controller CPU 103 at step
5356, then the remote controller CPU 103 receives the
packet reply from the reader/writer 106 and sends a
packet response to the remote controller controlling CPU
203 of the televisicn receiver 200 at step S357.

(02727

Thereupon, the remote controller CPU 103 resets, at
step 33587, the timer for placing the remote controller
CPU 103 itself into the low power consumption state to
start counting from the beginning as described
hereinabove in connection with the processes at steps 338
and S3% of FIG. 17. Further, at step $359', the remote
controller CPU 103 carries out a process of starting the
timer for placing the reader/writer 106 into the low

power consumpticn state.



and the operation processes are repeated. Then the remote controller CPU 103 is set to the low power
consumption state without waiting a resulting reply from the reader/writer 106 to the command sent
therefrom. Consequently, such a situation that the remote controller CPU 103 cannot enter the low
power consumption state for whatever long time it waits in a state wherein no reply is obtained from
the reader/writer 106 even if a command is sent to the,reader/writer 106 like a case wherein the
connection to the reader/writer 106 is broken can be prevented. Further, if the CPU 103 of the remote
controller 100 successfully receives a regular reply command from the reader/writer 106 during the
control 140 désc¢ribed above, the command transmission time number counter is reset. Therefore,
when the connection is restored to enable regular operation of the reader/writer 106, such a situation
that issuance of a comfantdao dhe teaderMriter 108 i9stopped candherprrventedr J0299] The
control process of the remote controller 100 according to the present embodiment for setting the
remote control€PCPLLL0F ftself rito BFSRW FOWEHESHISUptTIES@AtelS sihcds d&sttibed above. By
the control process, it is possible to reduce the power consumption of the remote controller 100 which
is driven by a BaftEryT8VRIed i the BafterFahd PORER sGpplf LBeHsH 108 Bhlha2 LMt to the
driving time thereof from the life of the battery and to allow the remote controller 100 to regularly carry

out processing oF the funCiBH P receiving asmihandrBrRe like Fomthe thRebRidr i&iver 200 and

controlling therrggggr/vevritei&% or thggikgebajcsgg an thg comréland. %sog] b A remote controller
which includes & réadériwiiter like the remote controller 100 ac%(s)rcuring 1o the ﬁr%%énpgmbodiment

described aboye should not ariginally include the ée%q%rév%ritlezg bgg%usfeé Sg,érjcceatrr;g reader/writer
exhibits a time-up state when a predetermined interval of
Lime elapses.
[0274]

Then, when the timer enters a time-up state, the
remote controllier CPU 103 issues a reader/writer ending
command to the reader/writer 106 at step S3607.

[0275]

The reader/writer ending command from the remote
controller CPU 103 is received by the reader/writer 106,
and the reader/writer 106 transmits an ACK regarding the
recepticn of the reader/writer ending command to the
remote controller CPU 103 at step S3617.

[0276]

It is to be noted that, when the remocte controller
CPU 103 receives the ACK from the reader/writer 106 at
step 23617, the timer for placing the remote controller

CPU 103 whose counting was started from the beginning at



141 generates an electromagnetic wave, it consumes a large amount of power and this decreases the
life of the battery provided in the battery and power supply section 108. Further, in the remote
controller 100, even if the remote controller CPU 103 itself can be controlled to the low power
consumption state efficiently as described above, if the reader/writer 106 remains in the normal power
_state, then the remote controller CPU 103 itself canpot be placed into the low power consumption
state, and a great amount of power still continues to be consumed. [0301] Therefore, in the
remote controller 100 according to the present embodiment, in order to efficiently control the
reader/writer ¥0&:to theJdéWw piower consumptionstatep thereader/writerslits isset ¢ the.low power
consumption state when the power supply provided by the battery is made available. [0302]

Further, since tA& fémote controller 100 uses an RF signal for communication, it may possibly enter a

communication disabled state abruptly. Therefore, the remote controller 100 of the present
embodiment carries ouf é8htréltof stpenisifig the Esmnidricaiorstatecand sends a

reply command to the reader/writer ending command to the
remote controller CPU 1032, and the reader/writer 106
enters the low power consumption state.

[0278]

It is to be noted that, also at this step 83627,
when the remote controller CPU 103 receives a reply
command from the reader/writer 106, the timer for placing
the remote controllser CPU 103 into the low powsr
consunmption state again is reset.

[0279]

Then at step 5363’, the timer for placing the
‘remote controller CPU 103 into the low power consumption
state continues counting. fhen, if the RP communication
does not return to a normal state during such continuous
counting, then the timer comes to a time-up state, and
the remote controller CPU 103 places the remote
controller CPU 103 itself into the low power consumption
state at step $53647.

[0280]
It i1s to be noted that, i1f, while the counting at

step S363' continues, the RF communication abnormal state



carrying out a suitable process in accordance with the communication state. [0303] In the
following, processing operation for setting the reader/writer 106 to the low power consumption state is
described with reference to FIGS. 22 and 23. In particular, FIG. 22 illustrates processing operation of
the remote controller 100 and FIG. 23 illustrates processing operation of the television receiver 200 in
the low power consumption setting process. [0304], 3, For example, when the power supply is made
available, the remote controller 100 and the television receiver 200 start the low power consumption
setting process for the reader/writer 106. [0305] At step S51, the CPU 103 of the remote
controller 100 issussrecedrrwnand for placing theweadel/writerLO6L irkd: thenlontpdwe rgghsumption
state thereby to set the reader/writer 106 to the low power consumption state. Consequently, the
remote controfleFTe0 dan FedGEe-therpowan Goristiptidh wRen fiie fdagle#Fitdr=106 is not used.

[0306] The television receiver 200 receives a control
controller CPU 103 through the remote controllser

controlling CPU 203, then the timer for placing the
remote contreller CPU 103 inte the low powser consumption
state 1s reset in respconse to the recepticn ¢f the
command by the remote contrcller CPU 103, and the
processing continues.
[028e1]
In this manner, the remcote controller CPU 103 of

the remote contreller 100 according to the present

© embodiment controls such that, when it receives a reply
command or the like from the reader/writer 106, it regets
the timer for placing the remote controller CPU 103
itself into the low powser consumpiion state so that the
timer counts from the beginning. Further, the remote
controller CPU 103 controls such that counting of the
timer for placing the reader/writer 106 into the low
power consumption state is started. Then, after the
predetermined interval of time of the timer for the
reader/writer 106 elapses, the remote controller CPU 103
issues a reader/writer ending command to the
reader/writer 106 to place the reader/writer 106 into the

low power consumption state.



143 instruction from the remote controller 100, and at step S71, the set CPU 205 of the television
receiver 200 decides whether or not the function of reading out and writing information from and into

. an information recording medium like the reader/writer 106 should be used based on a program stored
in the ROM of the set memory 206. The function mentioned is hereinafter referred to as reader/writer
function. [0307] If the set CPU 205 decides at S71 that the reader/writer function is required,
then the processing advances to step S72, at which the set CPU 205 issues a command for confirming
whether or not a remote controller has the reader/writer function, that is, a reader/writer confirmation
command, baséd 84 the program stored in the set memory 206 and sends the reader/writer
confirmation command to all remote controllers which can communicate with the television receiver
200. Then, the remote Conteaitereontrplling"CRY 203csends:the readerfwriten tonfirmnationycommand to
all remote controllers which can communicate with the television receiver 200 to inquire about whether
or not they ha{&®e FéeickAvEr - fuhelion 20/ te bthet hahd, Iftike setrCPE) 205 deciliés at step S71
that the reader/writer function is not required, then the 144 process at step 371 is carried out again. It
is to be noted th&t ot SugR A CEHRMEPRIBE ifitGirirRrorly &f ierddtermprRérfainction but such a

function confirmation for collectively inquiring about various functions which a remote controller has

may be used §§ Hat Varidas furttibhs indisding thé resderRiriter fiffttlon 28R beGonkfined. [0308]

power consumpticn state any more as in a case wherein an
abnormal state occurs with RF communication, such a
situation that high power is consumed can be prevented.
[0283]

It is to be noted that low power consumption state
setting of the reader/writer 106 is hereinafter described
in detail.

[0284]

Now, the low power consumption state entering
setting process of the remote controller CPU 103 in a
state wherein transfer of a command is not carried out
regularly like a case wherein a connection fto the
reader/writer 106 1s broken or the like is described with
reference to FICG. 21.

[0285]

Similarly as in FIGS. 18 and 19, the set CPU 205 of
the television receiver 200 sends a reader/writer packet
to the remote controller controlling CPU 203 of the

television receiver 200 at step $400.



The CPU 103 of the remote controller 100 decides at step 352 whether or not the reader/writer
confirmation command is received from the television receiver 200. If the CPU 103 of the remote
controller 100 decides at step 352 that the reader/writer confirmation command is received from the
television receiver 200, then the processing advances to step 353. At step 353, the remote controller
CPU 103 sends a reply that the remote controller 19Q has the reader/writer function to the television
receiver 200 and issues a command for ending the low power consumption state, that is, the low
power consumption state ending command, to the reader/writer 106 in order to receive a later
command for tHe2eader/writer 106 thereby to set the reader/writer 106 to end the low power
consumption state. On the other hand, if the CPU 103 of the remote controller 100 decides at J45
step S52 that the readétfwiitef Boffiation corifianptds At icceied fromthe televisinieeeiver 200,
then the remote controller CPU 103 carries out the process at step S52 again. It is to be noted that not
the remote cofttallEtTTtEbiit dhatRErrenicte CoMtBIE M iRiER ddRaTet have thé Feddd@MNiiter function
may be used. In this instance, the remote controller sends no reply or sends a reply that it does not
have the readGRWHESH fuRGidHFm refponse to the reader/writer confirmation command. [0309] At
step S53, the ;@%Lé J[(J’)S of the remote controller 100 carries out setting for ending the low power
consumption e of'the reader/writer 106. [0310] The set CPU 205 of the television receiver 200

decides at step 373 Wh%r{laelg or tnc;g %e%ﬁnéoﬁ ff)nggléer r%%ﬂ?’er thgoggggﬁlwéiter(;&;ﬂct%is available. If

the set CPU 205 decides at step at a remote contr aving the reader/writer function is

available, then,the procgssing advanges.to. step ﬁ]ﬁi%thﬁacgggrch%r&d,gfhiys decided at step 373 that

a remote controller having

reader/writer 106.
r0288]

However, since the connection to the reader/writer
106 is brbken or in a like state, the reader/writer
packet cannot be transmitted from the remote controller
CPU 103 to the reader/writer 106, and naturally any of an
ACK regarding receptiocn of the reader/writer packet and a
packet reply command is not transmitted from the
reader/writer 106.

[0289]

In such an instance as Jjust described, if the
remote contrcller CPU 103 controls such that it waits
reception of a command from the reader/writer 106 until
it places the remote controller CPU 103 itself into the
low power consumpticon state, then the remcte controller
CPU 103 cannot enter the low power consumption state

until the connection to the reader/writer 106 is repaired



the reader/writer function is not available, then the processing returns to step 371. [0311] 146 At
step 374, the set CPU 205 of the television receiver 200 decides whether only one remote controller or
a plurality of remote controllers from among those remote controllers which can communicate with the
television receiver 200 exist. If the set CPU 205 decides at step 374 that only one remote controller
from among those remote controllers which can communicate with the television receiver 200 has the
reader/writer function, then the processing advances to step 376. Such one remote controller is
hereinafter referred to as remote controller 100. On the other hand, if the set CPU 205 decides at step
74 that a pluradityadfienes-efthbse sémoteicontrolers whidch can conumricatedwitlt thel tedevision
receiver 200 have the reader/writer function, then the processing advances to step 375, at which a
remote controfi&rewhiehshoultbcarmmuhicat€ Withlthe telewmisiorsreteiver200ris athitrarily selected from
among the plural remote controllers. In the following description, the selected remote controller is
referred to as Férvigée-controller 100. [0312] Since the reader/writer 106 consumes a great amount
of power, if it breoczo%e]s impossible to use the reader/writer function continually as in a case wherein

i .

Therefore, the remote controller 100 according to
the present embodiment has a function of supervisihg a
command from the reader/writer 106 and placing, when the
counted number of‘operation cycles in which a reply to a
command 1s not received becomes higher than a
predetermined number, the remote controller CPU 103 into
the low power consumption state without waiting a reply
result.
(02911

In particular, the remote controller CPU 103 of the
remote controller 100 according to the present embodiment
includes a command sending time number counter for
counting the number of times by which & command is sent,
and at step 35402, every time the remote controller CPU
103 sends a reader/writer packet to the reader/writer 106,
the command sending time number counter is updated. Then,
if an ACK or a packet reply is not received from the
reader/writer 106 within a fixed period of time after the
command 1s sent to the reader/writer 106, then the same

command 1s re-sent to the reader/writer 106 by the remote



197 the communication between the remote controller 100 and the television receiver 200 is
interrupted, the reader/writer 106 should stop the outputting of the reader/writer function as quickly as
possible. However, for example, when the CPU 103 of the remote controller 100 receives an
outputting instruction of a command from the program of the television receiver 200, if the
communication with the remote controller 100 is interyypted immediately after then, then the
reader/writer 106 cannot drop the outputting thereof. Therefore, the CPU 103 of the remote controller
100 includes a timer not shown for counting a period of time set in advance and resetting the counting
after lapse of thepreséftme Periotdd ThusCwheresthetehder/whiterck@Qtrismot #ethdilow power
consumption state, the predetermined period of time is normally counted, and if the count value
reaches the pteiset timetihtarvalotheethe remiote congoller CRY 103cissust apdmnsand for placing the
remote controller CPU 103 itself into the low power consumption state. [03131 Where the
reader/writer IFGRIAGI I Bk [DhEpEReseTsUmMption $tatke BariRansbrmal sate, the CPU 103 of the
remote control[l%rgjéogo} resets the timer so as to start

In this manner, if a reply from the reader/writer
106 is not received within the fixed period of time after
a command is sent to the reader/writer 106 in this manner,
then the same command is re-sent to the reader/writer 106
and the command sending time number counter is
incremented by one and updated every time. Then, the
operation processes are repeated until a reply is
received from the reader/writer 106.

[0293]

An upper limit value is set in advance to the
command sending time number counter, and when the counter
counts up to the upper limit value, for example, set Lo
32, then it is decided at step 543 of FIG. 17 described
hereinabove that the time number counter iz in a time-up
state. Then, The processing returns to step SBiVin FIG.
17, at which the remote controller CPU 103 places the
remote controller CPU 103 itself intc the low power
consumpticn state (step 5403). It is to be noted that the
upper limit value to the command sending time number

counter is not limited to 32. Further, if the remote



148 counting newly at step S54. [0314] If the count value reaches the preset time, then the CPU
103 of the remote controller 100 issues a command for placing the reader/writer 106 into the low
power consumption state. However, it is necessary to prevent the remote controller 100 from entering
the low power consumption state while the remote controller 100 is operating normally. At step S55,
the CPU 103 of the remote controller 100 continues the counting, and in the meantime, the CPU 103
decides whether or not an effective command to the remote controller 100 is received as an RE signal
or whether or not a normal command is received from the reader/writer 106. If the CPU 103 of the
remote controtlen @@ tHeeides thatarceffectivelcommandito ke semetedentratler 100 is received as
an RF signal or a normal command is received from the reader/writer 106, then the processing
advances to step856d0hthe other harid dfirtheGRY 1 0306f the femete: bentroller 100adetides at step
S55 that the preset time period counted by the timer elapses before one of such commands as
described above i§teceivaHaREN HE BiGte SEHrelhB 36 sEP S5 E0BE5F 149 the |t is to be noted
that, where, at step S55, the CPU 103 of the remote controller 100 issues a command for setting the
reader/writer Y& the Bwipoiieronsthifftiont State BFE e o e program e rédf B8R Where the set
CPU 205 of the television receiver 200 issues a command for setting the reader/writer 106 to the low
power consunmitioh State-Basétf6it the program and the remote controller 100 receives the command,
the processing{ &aélé?dvance to step S56.

In this manner, in the remote controller 100
.according to the present embodiment, if, after a command
is sent by the remote controller CPU 103, a reply to the
command iz not received from the reader/writer 106 within
the fixed period of time, then the remote controller CPU
103 re-sends the command and updates the command sending
time number counter to count the number of times by which
the command is set thereby to supervise a reply from the
destination of the command transmissicon. Then, the remote
controller CPU 103 decides whether or not the count value
of the command sending time number counter reaches the
upper limit value set in advance. Then, if the count
value reachegs the preset upper limit value, then the
remote controller CPU 103 places the remote controller
CPU 103 itself into the low power consumption state.
Consequently, such a situation that the remote controller
CPU 103 continues to wait a reply from the reader/writer

106 and cannot enter the low power consumption state in a



[0316] At step S76, the set CPU 205 of the television receiver 200 issues a power confirmation
command for confirming whether or not the remote controller 100 has sufficient power to carry out
processing using the reader/writer 106 and instructs the remote controller controlling CPU 203 to send
this power confirmation command to the remote controller 100. The remote controller controlling CPU
203 sends this power confirmation command to thelrggwote controller 100 to confirm whether or not the
remote controller 100 has sufficient power to carry out processing using the reader/writer 106. [0317]
At step S56, the CPU 103 of the remote controller 150 100 decides whether or not the power
confirmation command istectivetfram the telévisionteeeiver 208&the CRY 1@Xotthe remote
controller 100 decides at step 356 that the power confirmation command is received from the
television receiver:200, then (H& prbeessing advances:tiestép: 367 j0318% is not

carried out regularly like a case wherein the connection

to the reader/writer 106 is broken and consequently the

power is cecnsumed seriously can be prevented.

[0285]

It is to be noted that such control as described is

carried out not only when the remote controller CPU 103

sends a command to the reader/writer 106 but fails to

receive a command reply from the reader/writer 106 but

similar control can be carried out also where the remote

controlier CPU 103 sends a command Lo the remote

controller controlliing CPU 203 of the television receiver

200.

[0296]

As described above, the remote controller CPU 103

of the remote controller 100 sets the remote controller

100, which i1s in the low power consumption state, to the

normal power state and starts the timer in response to an

input of an operaticn key of the remote controller 100,

and the remote controller CPU 103 is not sst to the low

power consumption state until after a predetermined

pericd of time set to the timer elapses so that the RF

transmission/reception section 102 is kept in an on state



At step 357, the CPU 103 of the remote controller 100 issues a power confirmation command for
~carrying out power confirmation to the reader/writer 106. [0319] If the CPU 103 of the remote
controller 100 decides that the power confirmation command is received from the television receiver
200, then it decides at step 358 whether or not it has sufficient power to carry out processing using the
reader/writer 106. At this step 358, the CPU 103 of @97 remote controller 100 controls the reader/writer
106 to output an electromagnetic wave necessary for reading out and writing of data from and into an
IC card once and then stop the outputting of an electromagnetic wave immediately. Within a
predetermined: pefied of imeafterstarting difl ensing ebeutputingafanielectiomagnetiewave, the
CPU 103 of the remote controller 100 measures the battery remaining amount, 151 power and so
forth of the reader/writgr< O6-andh tecide s ahetifertdrenot¢he readsriwriter. 186 has Suffiotent electric -
power to carry out reading out and writing of data from and into an IC card regularly. If the CPU 103 of
the remote cohtrellgrzk00decidés hhstepeS58 thaat thie readeriwite2 206 has sufficient power to carry
out reading out and writing of data from and into an IC card regularly, then the processing advances to
step S59, but F Re feifibiezeshtibllel CRS 03 detidesithat tHeerehdapwtitst 106 dées not have
sufficient power to carry out reading out and writing of data from and into an IC card regularly, then the
processing rettfiSio-SpSFEFEIZAR* < U At $téF 359, he THPUA03%f tRe #¥mote controller 100

sends a power confirmation command for re%:)lyingéthatt erea %r/ writer 106 has sufficient power to
the television Faceiver 200. Thefdkiter The i rettims 1o step 3849[0321] At step 377, the

Broced
remote controgereqfoangr.ocl)lglnq{gPU 2%)3 og (_t} O%elevigionsreg%ivgr % % g cides é%/hetg%r or dnot the power
confirmation command s recetved. 1t fhie Termoté controfler conto ing BO %Sgéuges that the power

Conﬁ”naﬁonCQHHQ%Wj%HFCSQEQpHg¥]%ﬁéﬁo%%§g@%levision receiver 200 is

controlled by the remote controller 100 and the
reader/writer function for carrying out reading
out/writing of information from/into an information
recording medium such as an IC card is required in a
program stored in the memory 204 such as, for example, a
RCM of the television receiver 200, such a situation that,
when a command such as a power confirmaticon command or a
command for confirming whether or not the reader/writer
function 1s available is issued, the remote controller
CPU 103 is in the low power consumption state and cannot
receive the command and therefore the remote controller
necessary to utilize the reader/writer function cannot be
found out or the reader/writer function cannot be
utilized.can be prevented.

[0297]

Further, in the remote controller 100 according to



152 advances to step 578, but if the remote controller controlling CPU 203 decides that the power
confirmation command is not received, then the processing returns to step 571. [0322] At step
578, the set CPU 205 of the television receiver 200 decides whether or not there is a command to be
sent to the reader/writer 106 within a fixed period of time defined by counting of the timer. If the set
CPU 205 decides at step 378 that there is a commangd.to be sent to the reader/writer 106, then the
processing advances to step 379, but if the set CPU 205 decides that there is no command to be sent
to the reader/writer 106, then the processing advances to step 380. [0323] At step 379, the set

CPU 205 of therteleyisienr receiver20Q-issies agommand-forGausing thedunetion of the reader/writer
106 to be exhibited to instruct the remote controller controlling CPU 203 to send the command to the

remote controllerl :34. shihenremote icontroflécontralling €EPWL1203: sends:theicaramanditorthe remote

controller 100, and the processing returns to step 378. [0324] At step 380, the set CPU 205 of the

television from the television receiver 200, and upon command
reception from the reader/writer 106, the remote
controller CPU 103 resets the timer for placing the
remote contreller CPU 103 itself into the low power
consumption state so as to start counting by the timer
from the beginning again. Therefore, for example, when a
command is sent from the television receiver 200 to the
reader/writer 106 through the remote controller CPU 103,
even 1f an interval of time for execution of the command
appears after the command 1g sent from the remote
controller CPU 103 to the reader/writer 106 until the
reader/writer 106 executes the command and sends a reply
command to the remote controller CPU 103, such a
situation that, before the reply command is sent from the
reader/writer 106 to the remote controller CPU 103, the
remote controller CPU 103 itself is placed into the low
power consumption state and fails to receive the reply
command regularly and therefore fails to complete its
procass can be prevented.
102987

Furthermore, in the remote controller 100 according

to the present embodiment, a reply to a command from the



153 receiver 200 decides whether or not the use of the reader/writer 106 should be ended, and if it is
decided that the use of the reader/writer 106 should be ended, then the processing returns to step
S71, but if it is decided that the use of the reader/writer 106 should not be ended, then the processing
advances to step 881. [0325] It is necessary for the set CPU 205 of the television receiver 200 to
prevent the function of the reader/writer 106 from autematically turning off within a period of waiting
time for accessing to a network or the like through the screen display section 207 or the Internet
connection section 208. [0326] Therefore, the set CPU 205 of the television receiver 200 issues,
at step 881, axemiaand forreonfirining whether or et the eommunicationtstateds régular; that is, a
communication state confirmation command, to the remote controller 100 at time intervals shorter than
the period of douriting darded optlby ife countseprovided ihthe eembtaicontrbier, 100 :9hen, the set
CPU 205 instructs the remote controller controlling CPU 203 to send the communication state
confirmation cohtmané s fife feictecBitller $0C G thereftste STBY-e6htrolfer édntrolling CPU
203 sends the communication state confirmation command to the remote controller 100. [0327]
Consequently - Bfert f#th@ S8mmGREAHGP Sitetion [does ot hive ahyprobient such™¥ situation that
use of the function of the reader/writer 106 iz disabled gé\ he remote controller 100 téride can be

prevented. FURRER-Sinde (e ridcessiy f6rthe rémote corftroller 160t outpafan RE Signal for

confirmtion of e gommynieation, siuAon 5 SUTINaLed. RUSTYRMPHD.A1 1 TRl contoler
number counter by +1 every time a command is sent to the
reader/writer 106. If the processes are repeated and a
reply is not received before the predetermined count
number is reached, then the command is re-sent, the
command sending time number counter is incremented by one
and the operation processes are repeated. Then the remote
contrcller CPU 103 is set to the low power consumption
state witheout waiting a resulting reply from the
reader/writer 106 to the commaﬁd sent therefrom.
Consequently, such a situation that the remote controller
CPU 103 cannot enter the low power consumption state for
whatever long time it waits in a state wherein no reply
is obtained from the reader/writer 106 even if a comman&
is sent to the reader/writer 106 like a case wherein the
connection to the reader/writer 106 is broken can be
prevented. Further, 1f the CPU 103 of the remote

controller 100 successfully receives a regular reply

command from the reader/writer 106 during the control



[0328] At step 360, the CPU 103 of the remote controller 100 decides whether or not the
communication state confirmation command is received from the television receiver 200. If it is
decided that the communication state confirmation command is received, then the processing returns
to step 354, but if it is decided that the communication state confirmation command is not received,
then the processing advances to step 361. [0329] 140At step 361, the CPU 103 of the remote
controller 100 decides whether or not a command for carrying out reading out and writing of
information from and into the 155 reader/writer 106 is received from the television receiver 200. If it is

decided that th& E6mhi&iTd BIeteivel then e TREcESSTHRT AN t906p 86Tt if it is decided
that the command is not received then the processing returns to step 355. [0330] | At step S62, the
CPU 103 of tHe¥&M&tE contrbf&e100 cahfe ot data Précessitg G886 ¥ cofimand received
fom e elevision recelyel 200, [of exemple.reading ot an witng eLinformeien,froyp gpe into the

en, the pr%cessmgrfeﬁ}’rlﬁgﬁ g
106, such a situaticn that issuance of a command to the
reader/writer 106 is stopped can be prevented.
[0259]

The contrel process of the remote controller 100
according to the present embodiment for setting the
remote controller CPU 102 itself into the low power
consumpiion state is such as described above. By the
centrol process, it is possible to reduce the power
consumption of the remote controller 100 which is driven
by a battery provided in the battery and power supply
section 108 and has a limit €o the driving time thereof
from the life of the battery and to allow the remote
controller 100 to regularly carry out processing of the
functicn of recelving a command or the like from the
television receiver 200 and controlling the reader/writer
106 or the like based on the command.

[0300]

A remote controller which includes a reader/writer
like the remote controller 100 according to the present
embodiment described above should not originally include

the reader/writer because, since the reader/writer



[0331] In this manner, in the communication system 1, a changing command into the low power
consumption state is issued to the reader/writer 106 when the power supply to the remote controller
100 is made available. Consequently, lower power consumption than that when the power supply is
made available with a conventional remote controller can be implemented. [0332] Further, in the
communication system 1, in order that the low powergonsumption state may not be established while
the remote controller 100 is operating 156 regularly, when an effective command to the remote
controller 100 is received in the form of an RF signal, or when a regular command is received from the
reader/writer 206!3Ké FéMofe cEtEoTleF 200TFeEEt53hE THaRNtiAg of iesisimterd OrftFiéther hand,
when the remote controller 100 receives a command issued by itself of based on the program of the
television rec&VEFE00 for seftiffyrthdteaderhiritt 1058 %Re 1617 pbivef cBhsdhftion state and

successfully executes a command process, by resetting and stog&i%n%the co¥ntin%of the timer, the
€

situation that tH2 reaa&r/RHter fictior is Kept i &’y Bffécfiie’sta iy the Feaderfititer 106 can

berxevm“ed48§$3]Further, in the remote controller 100, even if the
remote controller CPU 103 itself can be controlled to the
low power consumpticn state efficiently as described
above, if the reader/writer 106 remains in the normal
power state, then the remeote controller CPU 103 itself
cannot be placed into the low power consumption state,
and & great amount of power still continues to be
consumed.
[G301]

Therefore, 1in the remote controcller 100 according
to the present embodiment, in order to efficiently
control the reader/writer 106 to the low power
consumption state, the reader/writer 106 is set to the
low power consumption state when the power supply
provided by the battervy 1s made available.

[0302]

Further, since the remote controller 100 uses an RF
signal for communication, it may possibly enter a
communication disabled state abruptly. Therefore, the
remote controller 100 of the present embodiment carries

out control of supervising the communication state and



Further, in the communication system 1, when a command for confirming the presence of the
reader/writer function is received from the television receiver 200, the reader/writer 106 can
immediately reply to the command from the television receiver 200 by issuing a command for ending
the low power consumption state to the reader/writer 106. Consequently, even where the reader/writer
106 is set to the low power consumption state, a high speed response can be implemented. [0334]
157 Further, in the communication system 1, if the remote controller 100 receives a command for
making the reader/writer 106 effective from the television receiver 200 which is controlled by the
remote controfl&F 108, e e Ferfbte-EoHtfollRF 10D TUtPits RRE AFiedioh Bf thé FeddEt/writer 106 once
to measure the power state and then stops the outputting of the function of the reader/writer 106. By
this, not in the“cBUIEE of Proceising™fa command, but at a point of time at which processing of the
command is s rgeod3 it is possible to confirm that the power of the remote controller 100 is insufficient.
[0335] Further; in the communication system 1, where a power confirmation command of the

reader/writer 106 is rechlv féory Oj[ﬁ é‘g}f}{%?ryji%cgévseégg 0\35 i‘(é‘Q ésﬁci%r};[rq}@g bgetrﬁh@irg ote

controller 100, the timer of the remote controlle starts ing, but where an effective command

is not received from the felevisiqn recejyer 200 o the readeriwriter 106 for.a fixed perio.of time, a

changing command into the low power consumption state is issued to the reader/writer 106.
Consequently; wheees the; garampinication aith. the.teleyisign seceiver.200 isinterfypted, such a

situation that the 158
particular, FIG. 22 1llustrates processing operation of
the remote controller 100 and FIG. 23 illustrates
processing operation of the television receiver 200 in
the low power consumption setting process.
[0304]

For example, when the power supply is made
available, the remote controller 100 and the television
receiver 200 start the low power ceonsumption setting
process for the reader/writer 106.

[0305]

At step 551, the CPU 103 of the remote controller
100 issues a command for placing the reader/writer 106
into the low power consumption state thereby to set the
reader/writer 106 to the low power consumption state.
Consequently, the remote contrcller 100 can reduce the
power consumption when the reader/writer 106 is not used.
(0306]

The television receiver 200 receives a control



function of the reader/writer 106 of the remote controller 100 continues to be outputted thereby to
consume the power in vain can be prevented. [0336] Further, in the communication system 1,
since a command for instructing the reader/writer 106 to reset the timer for changing the reader/writer
106 into the low power consumption state is issued, the television receiver 200 which knows a timing
at which outputting of the function of the reader/writeg-106 of the remote controller 100 is required can
instruct the reader/writer 106 to continue the outputting of the function. Consequently, the timing at
which the reader/writer function is outputted can be controlled accurately. [0337] It is to be noted
that the presehtiventicn i ndtdivaited ® therermbodiaTehts desaribedabovechut hatdratly allows
various alterations and modifications without departing from the spirit and the scope of the present
invention. [0338]%, t!For @kanipte! witife, fft bBdfierits eleséifett Hereirtdbove, the remote

controller 100 carries out reading out and wrltlng of information from and into an 159
decides whetheér or not the function of reading out and

writing information from and into an information
recording'medium.liké the reader/writer 106 should be
usad based on a program stored in the ROM of the set
memory 206. The function mentioned is hereinafter
referred to as reader/writer function.

[0307]

If the set CPU 205 decides at step 571 that the
reader/writer function is required, then the processing
advances to step S72, at which the set CPU 205 issues a
command for confirming whether or not a remote contrcller
has the reader/writer function, that is, a reader/writer
confirmation command, based on the program stored in tThe
set memory 206 and sends the reader/writer confirmation
command to all remote controllers which can communicate
with the television receiver 200. Then, the remote
controller controlling CPU 203 sends the reader/writer
confirmation command to all remote contrcllers which can
communicate with the television receiver 200 to inguire
about whether or nct they have the reader/writer function.
On the other hand, 1if the set CPU 205 decides at step 571

that the reader/writer function is not required, then the



IC card of the contactless type using the RFID, another configuration may be employed wherein a

remote controller carries out only reading out or writing of information from or into a magnetic card of
the contact type. Further, the information recording medium of the contactless type is not limited to an
IC card, but, for example, an electronic apparatus such as a portable telephone set having a function

of a contactless IC card or the like may be used asd&scribed hereinabove. [0339]

Further,

although the arrangement configuration of the components on the substrate of the remote controller

100 is shown

comprising:
intooronani

in FIG. 6, the arrange t of the compgnents is not, limited to this. 160 Claims
emote controh B5A SRS WHCEEhr A i N

Ut radid CommUicatic with an 5Ie3c“t$rictappa$atus,

1.A

a readeriwriist adapigd fo 88‘&@(&9& reading oyt and writing Qf infrmation from and

nPt
nformation recordlng medium,; an

reader/writer function but such a function confirmation
for collectively inguiring about various functions which
a remote controller has may be used so that various
functions including the reader/writer function can be
confirmed.

[0308]

The CPU 103 of the remote controller 100 decides at
step $52 whether or not the reader/writer confirmation
command is received from the television receiver 200. If
the CPU 103 of the remote contrcller 100 decides at step
$52 that the reader/writer confirmation command is
received from the television receiver 200, then the
processing advances to step 503. At step 553, the remote
controller CPU 103 sends a reply that the remote
controller 100 has the reader/writer function to the
television receiver 200 and issues a command for ending
the low power consumption state, that is, the low power
consumption state ending command, to the reader/writer
106 in order to receive a later command for the
reader/writer 106 thereby to set the reader/writer 106 to
end the low power consumption state. On the other hand,

if the CPU 103 of the remote controller 100 decides at



transmission/reception means adapted to carry out transmission and reception of a signal to and from
the electric apparatus; said transmission/reception means transmitting and receiving an operation
instruction to the electric apparatus, a control instruction to said remote control apparatus, information
to be written into or on the information recording medium and information read out from the information
recording medium to and from the electric apparatusiising packets of the same format. 2. The
remote control apparatus according to claim 1, wherein the information to be written into or on the
information recording medium and the information read out from the information recording medium are
divided and traR&§Ritteeldiviziohall} fisirRpthe patka (S And Re ilfGfihdtth FARSRARE I dsing the
packets is merged to restore the information to_be written into or on the_ 161 informati%n recording

medium and A& infoRR&HSH Tead 80t frotf the hSrmafioh Feec%?&i}ﬁﬁl?n@éum. thengtifie remote

control apparatus accordin%to 'il im 2 whe %ilg a header of each aof the gackets is placed therein
. o remfate CONTro ?er (F ﬁarrigs Olft tq’ltenp OC@S? a% S. e%
continuity information representative of whether the divided mtormation’is completed wi e packet or

continues to t}g.‘e5 Qeéél%‘ et. .. 4 The E}eéngltgtceo(ﬁ}tr%ggpg@&ustg%cq_rgmgttg claim 1, wherein the
0 sali

control instruction t remote control apparatus, the information to be written into or on the

information reggrding, medium @nd the information read out fram.the information.recording medium are

transmitted without carrying out retransmission management. 5. An electric apparatus which
carries out radigcompunication witha-remate contreh appaatus:haviag adeaderiviteradapted to

carry out reading out and writing of information from and into or on an information recording medium
and is controlleddnsthedemote ceatiol-appasatiso CORMPrisivgds no reply or sends a
reply that it does not have the reader/writer function in
response to the reader/writer confirmation command.
[0309]

At step 553, the CPU 103 of the remote contrcller
100 carries out setting for ending the low power
consumption state of the reader/writer 106.

[0310]

The set CPU 205 of the television receiver 200
decides at step S73 whether or not a remote contreller
having the reader/writer function is available. If the
éet CPU 205 decides at step S73 that a remote controller
having the reader/writer function is available, then the
processing advances to step S74. On the other hand, 1if it
is decided at step S73 that a remcte controller having
the reader/writer function is not available, then the

processing returns to step 371.

[0311]



transmission/reception means for carrying out transmission and reception of a signal to and from the
remote control apparatus by the radio communication, said transmission/reception means
transmitting and receiving an operation instruction to said electric 162 apparatus, a control instruction
to the remote control apparatus, information to be written into or on the information recording medium
and information read out from the information record#®y medium to and from the remote control
apparatus using packets of the same format. 6. The electric apparatus according to claim 5,
wherein the information to be written into or on the information recording medium and the information
read out from the inforMatiG FEcotrding ﬁﬁ@ﬁiuﬁ?Erecaf&io%%SaﬁhftrEHﬁn%@hedﬁﬁibﬂﬁlIy_using the
packets, and the inf.ormatilgI éraéwmiged usm u{_ktﬂeé)ack tsis merged t% restore thelinormation to be
written into or'on the ‘iifor Q o efgéor%’isngwmgdlu“?n and the mtormation read out front the information

recording medium, LB omgyni%%g)@esyggenr@ :‘:’\éqi(iheir”f'@F@ﬁa:glégeﬁgicﬁf)@@émus and a

?r a Plu ’ . .
remote contro appa atus WhIC carries out radio communication wi ctric apparatus, wherein:

Smdren“neC?@%@ﬁ%“%%ﬂ%@é@@Hggswhich can communicate with the

television receiver 200 exist. If the set CPU 205 decides
at step 574 that only one remote controller from among
those remote controllers wnich can communicate with the
television receiver 200 has the reader/writer function,
then the pﬁocessing advances to step £76. Such one remote
contreller is hereinafter referred to as remote
contreller 100. On the other hand, 1f the set CPU 205
decides at step 74 that a plurality of ones of those
remote controllers which can communicate with the
television receiver 200 have the reader/writer function,
then the processing advances to step 3875, at which a
remote contrceller which should communicate with the
television recelver 200 is arbitrarily selected from
among the plural remote controllers. In the following
descriptiocn, the selected remote controller is referred
to as remote controller 100.
[0312]

Since the reader/writer 106 consumes a great amount
of power, if it becomes impossible to use the

reader/writer function continually as in a case wherein



a reader/writer adapted to carry out reading out and writing of information from and into or on an
information recording medium, and first transmission/reception means adapted to carry out
transmission and reception of a signal to and from 163 the electric apparatus; and said electric
apparatus includes second transmission/reception means for carrying out transmission and
reception of a signal to and from the remote controliapparatus by the radio communication; said
first and second transmission/reception means transmitting and receiving an operation instruction to
said electric apparatus, a control instruction to the remote control apparatus, information to be written
into or on the NT&IBR-REBAdIAG Méthtifeatt iRfGnTatibnre ad Gut okt fie ikfdinidn recording
medium to and from said electric apparatus usiné; packets of the same format. 8. The

communication &ysteit @8eSrtity (- AaHY 9 wherein the THGMAaiorTy be Whitten into or on the

inf ti di di the inf f d out f the inf i di py
(iided and A ASHEEN ArSBhal) HoTE b Dot kEE, S (OO ath Candfited uong e

packets _is me%gg dte(a)rr‘/aStro{% thre Pf%rcr@at(ijonn tggsbe ylv:[i;:tgp intgsor Oonsgll iﬂfeo'rmzﬁic%gergggrding medium

and the information read out from the m%ormatlon(?ecordl'r?/g medium. !
for example, when the CPU 103 of the remote controller
100 recelves an outputting instructicn of a command from
the program of the television receiver 200, if the
communication with the remote controller 100 is
interrupted immediately after then, then the
reader/writer 106 cannot drop the ocutputting thereof.
Therefore, the CPU 103 of the remote controller 100
includes a timer not shown for counting a period of time
set in ad&ance and resetting the counting after lapse of
the preset time period. Thus, where the reader/writer 106

- is not in the low power consumption state, the
predetermined period of time is normally counted, and if
the count wvalue reaches the preset time interval, then
the remote controller CPU 103 issues a command for
placing the remote controller CPU 103 itself into the low
power consumption state.
[0313]
Where the reader/writer 106 is not in the low power

consumption state but in a normal sate, the CPU 103 of

the remote controller 100 resets the timer so as to start



counting newly at step S54.
[0314]

If the count value reaches the preset time, then
the CPU 103 of the remote controller 100 issues a command
for placing the reader/writer 106 into the low power
consumption state. However, 1t 1s necessary to prevent
the remote controller 100 from entering the low power
consumption state while the remote controller 100 is
operating normally. At step 355, the CPU 103 of the
remote controller 100 continues the counting, and in the
meantime, the CPU 103 decides whether or not an effective
command to the remote controller 100 is received as an RF
signal or whether or not a normal command is received
from the reader/writer 106. If the CPU 103 of the remote
controller 100 decides that an effective command to the
remote contreller 100 is received as an RF signal or a
normal command is received from the reader/writer 106,
then the processing advances to step S56. On the other
hand, 1if the CPU 103 of the remote controller 100 decides
at step S55 that the preset time pericd counted by the
timer elapses before one of such commands as described
above i1s received, then the processing returns to step
S51.

[0315]
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It is to be noted that, where, at step 855, the CPU
103 of the remote controller 100 issues a command for
setting the reader/writer 106 to the low power
consumption state based on the program therecf or where
the set CPU 205 of the television receiver 200 issues a
command for setting the reader/writer 106 tc the low
power consumption state baséd on the program and the
remote controller 100 receives the command, the
processing may advance to step S56.

[6316]

At step 876, the set CPU 205 of the television
receiver 200 issues a power confirmation command for
confirming whether or not the remote controller 100 has
sufficient power to carry out processing using the
reader/writer 106 and instructs the remote controller
controlling CPU 203 to send this power confirmation
command to the remote controller 100. The remote
controller controlling CPU 202 sends this power
confirmation command to the remote controller 100 to
confirm whether or not the remote controller 100 has
sufficient power to carry out processing using the
reader/writer 106.

[0317]

At step S56, the CPU 103 of the remote controller
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100 decides whether or not the power confirmation command
is recelved from the television receiver 200. If the CPU
163 of the remote controller 100 decides at step 556 that
the power confirmation command is received from the
television receiver 200, then the processing advances to
step 357.

[0318]

At step SbH7, the CPU 103 of the remote controller
100 issues a power confirmation command for carrying out
power confirmation to the reader/writer 100.

[0319]

If the CPU 103 of the remote controller iOO decides
that the power confirmation command is received from the
television receiver 200, then it decides at step 558
whether or ncot it has sufficient power to carry out
processing using the reader/writer 106. At this step 558,
the CPU 103 of the remote controliler 100 controls the
reader/writer 106 to output an electromagnetic wave
necessary for reading out and writing of data from and
into an IC card once and then stop the outputting of an
electromagnetic wave immediately. Within a predetermined
period of time after starting till ending of outputting
of an electromagnetic wave, the CPU_103 of the remote

controller 100 measures the battery remaining amount,
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power and so forth of the reader/writer 106 and decides
whether or not the reader/writer 106 has sufficient
electric power to carry out reading out and writing of
data from and intc an IC card regularly. If the CPU 103
of the remote controller 100 decides at step 358 that the
reader/writer 106 has sufficlent power to carry out
reading out and writing of data from and into an IC card
regularly, then the processing advances to step 559, but
1€ the remote controller CPU 103 decides that the
reader/writer 106 does not have sufficient power to carry
out reading out and writing of data from and into an IC
card regularly, then the processing returns to step S51.
[0320]

At step 3859, the CPU 103 of the remote controller
100 sends a power confirmation command for replying that
the reader/writer 106 has sufficient power to the
television reéeiver 200. Thereafter, the processing
returns tc step 354,
(032171

At step 577, the remote contreller controlling CPU
203 of the television receiver 200 decides whether or not
the power confirmation command 1s recelved. If the remote
controller controlling CPU 203 decides that the power

confirmation command is received, then the processing
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advances to step 3578, but if the remote controller
controlling CPU 203 decides that the power confirmation
command is not received, then the processing returns to
step S71.

[0322]

At step 878, the set CPU 205 of the television
receiver 200 decides whether or not there is a command to
be sent to the reader/writer 106 within a fixed period of
time defined by counting of the timer. If the set CPU 205
decides at step 578 that there is a command to be sent to
the reader/writer 106, then the processing advances to
step 879, but if the set CPU 205 decides that there is no
command to be sent to the reader/writer 106, then the
processing advances toe step 380.

[0323]

At step 379, the set CPU 205 of the television
receiver 200 issues a command for causing the function of
the reader/writer 106 to be exhibited to instruct the
remote controller controlling CPU 203 to send the ccmmand
to the remote controller 100. The remote controller
controlling CPU 2063 sends the command to the remote
controller 100, and the processing returns to step S78.
[0324]

At step 3580, the set CPU 205 of the television
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receiver 200 decides whether or neot the use of the
reader/writer 106 should be ended, and if it is decided
that the use of the reader/writer 106 should be ended,
then the processing returns to step $71, but if it is
decided that the use of the reader/writer 106 should not
be ended, then the processing advanées to step S81.
[0325]

It is necessary for the set CPU 205 of the
television receiver 200 to prevent the function of the
reader/writer 106 from automatically turning off within a
period of walting time for accessing to a network or the
1ike through the screen display section 207 or the
Internet connection section 208.

[0326]

Therefore, the set CPU 205 of the television
receiver 200 1ssues, at step $581, a command for
confirming whether or not the communication state is
regular, that is, a communication state confirmation
command, to the remote controller 100 at time intervals
shorter than the period of counting carried ocut by the
counter provided in the remote controller 100. Then, the
éet CPU 25 instructs the remote coﬁtroller controlling
CPU 203 to send the communication state confirmation

command to the remote contreller 100, and the remote
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controller controlling CPU 203 sends the communication
state conflrmation command to the remote contrciler 100.
[0327]

Ceonsequently, even if the communication situation
does not have any problem, such a situation that use of
the function of the reader/writer 106 is disabled on the
remote controller 100 side can be prevented. Further,
since the'necessity for the remote controller 100 %o
output an RF signal for confirmation of the communication
situation is eliminated, power consumption of the remote
controller 100 can be suppressed.

[0328]

At step 560, the CPU 103 of the remote controller
100 decides whether or not the communicaticon state
confirmation command is received from the television
receiver 200. If it is decided that the communication
state confirmation command is received, then the
processing returns to step $54, but if it is decided that
the communication state confirmation command is not
received, then the processing advances to step S6l.
[0329]

At step 3561, the CPU 103 of the remote controller
100 decides whether or not a command for carrying out

reading out and writing of information from and intoc the



155

reader/writer 106 is received from the television
receiver 200. If it is decided that the command is
recelved, then the processing advances to step 562, but
if it is decided that the command is not received, then
the processing returné to step 855.

[0330]

At step S8€Z, the CPU 103 of the remote controller
100 carries out data processing based on the command
received from the television receiver 200, for example,
reading out and writing of information from and into the
reader/writer 106. Then, the processing returns to step
554.

[0331]

In this manner, in the communication system 1, a
changing command into the low power consumption state is
issued to the reader/writer 106 when the power supply to
the remote controller 100 is made available. Consequently,
lower power consumption than that when the power supply
is made availlable with a conventiocnal remote controller
can be implemented.

[0332]

Further, in the communication system 1, in ordex

that the lcow power consumption state may not be

established while the remote controcller 100 is coperating
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raegularly, when an effective command to the remote
controller 100 is received in the form of an RF signal,
or when a regular command 1s received from the
reader/writer 106, the remote controller 100 resets the
counting of the counter. On the other hand, when the
remote contrcoller 100 receives a command issued by itself
of based on the program of the television receiver 200
for setting the reader/writer 106 to the low power
consumption state and successfully executes a command
process, by resetting and stopping the counting of the
timer, the situation that the reader/writer function is
kept in an effective state in vain by the reader/writer
106 can be prevented.

[0333]

Further, in the communication system 1, when a
command for confirming the presence of the reader/writer
function is received from the television receiver 200,
the reader/writer 106 can immediately reply to the
command from the television receiver 200 by issuing a
command for ending the low power consumption state to the
reader/writer 106. Conseguently, even where the
reader/writer 106 is set to the low power consumption
state, a high speed response can be implemented.

[0334]
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Further, in the communication system 1, if the
remote controller 100 receives a ccmmand for making the
reader/writer 106 effective from the television receiver
200 which is controlled by the remote controller 100,
then the remote controller 100 outputs the functicn of
the reader/writer 106 once Lo measure the power state and
then stops the outputting of the function of the
reader/writer 106. By this, not in the course of
processing of.a command, but at a point of time at which
processing of the command is started, it is possible to
confirm that the power of the remote controller 100 is
insufficient.

0335}

Further, in the communication system 1, where a
vower confirmation command of the reader/writer 106 is
received from the television receiver 200 which is
controlled by the remote controllier 1006, the timer cf the
remote controller 100 starts counting, but where an
effective command is not received from the television
receiver 200 or the reader/writer 106 for a fixed period
of time, a changing command into the low power
consumption state is issued to the reader/writer 106.
Consequently, where the communication with the television

receiver 200 is interrupted, such a situation that the
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function of the reader/writer 106 of the remote
controller 100 continues to be cutputted thereby to
consume the power in vain can be prevented.

[0336]

Further, in the communication system 1, since a
command for instructing the reader/ﬁriter 106 to reset
the timer for changing the reader/writer 106 intc the low
power consumption state is issued, the television
receiver 200 which knows a timing at which cutputting of
the function of the réader/writer 106 of the remote
contreller 100 is required can instruct the reader/writer
106 to continue the outputting of the function.
Consequently, the timing at which the reader/writer
functicn is outputted can be controlled accurately.

[0337] |

Tt is to be noted that the present invention 1s not
limited to the embodiments described above but naturally
allows various alterations and modifications without
departing from the spirit and the scope of the present
invention.

[0338]

Tor example, while, in the embodiments described

hereinabove, the remote controller 100 carries out

reading out and writing of information from and into an
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IC card of the contactless type using the RFID, anotherxr
configuration may be employed wherein a remote controller
carries out only reading out or writing of information
from or into a magnetic card of the contact tLype. Further,
the information recording medium of the contactless type
is not limited to an IC card, but, for example, an
electronic apparatus such as a portable telephone set
having a function of a contactless IC card or the like
may be used as described hereinabove.
[0339]

Further, although the arrangement configuration of
the components on the substrate of the remote controller
100 is shown in FIG. 6, the arrangement of the components

is not limited to this.
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Claims

1. A remote control apparatus which carries out
radio communication with an electric apparatus,
comprising:

a reader/writer adapted to carry out reading out
and writing of information from and into or on an
information recording medium; and

transmissicn/reception means adapted to carry out
transmission and reception of a signal to and from the
eiectric apparatus;

said transmission/reception means transmitting and
receiving an operation instruction to the electric
apparatus, a control instruction to sald remote control
apparatus, information to be written intc or on the
information recording medium and information read out
from the information recording medium to and from the
electric apparatus using packets of the same format.

2. The remote control apparatus according to claim
1, wherein the information to be written intc or on the
information recording medium and the information read out
from the information recording medium are divided and
transmitted divisionally using the packets, and the
information transmitted using the packets is merged to

restore the informaticon to be written into or on the
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information recording medium and the information read out
from the information recording medium.

3. The remote contrcl apparatus according to claim
2, wherein a header of each of the packets is placed
therein continuity information representative of whether
the divided information is completed with the packet or
continues to the next packet.

4. 'The remote control apparatus according tco claim
1, wherein the control instruction to said remote control
apparatﬁs, the information to be written into or on the
information recordiﬁg medium and the information read out
from the information recording medium are transmitted
without carrying out retransmission management.

5. An electric apparatus which carries out radioc
communication with a remote control apparatus having a
reader/writer adapted to éarry out reading out and
writing of information from and into or on an information
recording medium and is controlled by the remote control
apparatus, comprising:

transmission/reception means for carrying out
transmission and reception of a signal to and from the
remote céntrol apparatus by the radioc communication,

said transmission/reception means transmitting and

receiving an operation instruction teo said electric
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apparatus, a control instruction to the remote control
apparatus, information to be written into or on the
information recording medium and information read out

from the information recording medium to and from the
remote control apparatus using packets of the'same format.

6. The electric apparatus according to claim 5,
wherein the information to be written intc or on the
information recording medium and the information read out
from the information recording medium are divided and
transmitted divisionally using the packets, and the
information transmitted using the packets is merged to
reastore the information to be written into or on the
information recording medium and the information read out
from the information recording medium,.

7. A communication system which includes an
electric apparatus and a remote control apparatus which
carries out radio communication with said electric
apparatus, wherein:

said remote control apparatus includes

z reader/writer adapted to carry out reading out
and writing of information from and into or on an
information recording medium, and

first transmission/reception means adapted to carry

out transmission and reception of a signal to and from
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the electric apparatus; and

said electric apparatus:includes

second transmission/reception means for carrying
out transmission and reception of a signal to and from
the remote control apparatus by the radio communication;

said first and second transmission/reception means
transmitting and receiving én operation instruction to
said electric apparatus, a control instruction to the
remote control apparatus, information to be written into
or on the information reccording medium and information
read out from the information recording medium to and
from said electric apparatus using packets of the same
format.

8. The communication system according to claim 7,
wherein the information to be written into or on the
information recording medium and the information read out
from the information recording medium are divided and
transmitted divisiocnally using the packets, and the
information transmitted using the packets is merged to
restore the information to be written into or on the
information recording medium and the information read out

from the information recording medium.



