1 IC CHIP, INFORMATION PROCESSING DEVICE, INFORMATION
PROCESSING SYSTEM, AND PROGRAMS BACKGROUND OF THE
INVENTION FIELD OF THE INVENTION [0001] The present invention
relates to an IC chip, an information processing device, an information
processing system, and programs. BESCRIPTION OF THE RELATED
ART [0002] In recent years, there have been widely used IC chips (such
as RFID modules) capable of transmitting and receiving data and reading
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also developed_ information processing devices such as consumer
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an IC chip is mounted. With an IC chip, various processings, such as
configuration processing, payment processing, or authentication
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processing unit by power and signals provided from the CE device so as
to perform various processings such as transmission and reception of

DE@@RI?H*?@W?)@* 1556hip s alse: fefeqred to as an IC chip with a wired
terminal. [0004] 2
[0002]

In recent years, there have been widely used IC chips (such as RFID
modules) capable of transmitting and receiving data and reading and writing
data via contactless communication, and there have been also developed
information processing devices such as consumer electronics products (also
referred to as CE devices hereinafter) on which an IC chip is mounted.
With an IC chip, various processings, such as configuration processing,
payment processing, or authentication processing, having become
complicated due to high functionalization of CE devices can be easily
operated, and convenience of users of CE devices can be improved.

(0003}

An IC chip is configured to include an antenna for performing
transmission and reception of radio frequency signals (also referred to as
RF signals hereinafter), and a processing unit for performing processing
necessary for the operation of the IC chip. The IC chip is configured to be
mountable on a CE device, and drives the processing unit by power and
signals provided from the CE device so as to perform various processings
such as transmission and reception of data. This type of IC chip is also

referred to as an IC chip with a wired terminal.

[0004]



In the IC chip with a wired terminal in related art, power supply from the
CE device is turned on or off according to turning on or off of the power of
the CE device, or is controlled by the CE device. SUMMARY OF THE
INVENTION [0005] However, in the former case, as long as the power of
the CE device is on, power is contir?uously supplied from the CE device to
the IC chip, so that there was an issue that the power consumption of the
CE device increases. In the latter case, there was an issuethat the CE
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system, and programs, capable of reducing power consumption of the
information processing device by appropriately controlling power supply
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a first embodiment of the present invention, there is provided an IC chip
{00fnluntable on an information processing device including a processing

unit which is supplied with power from the information processin vice .
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[0006]

It is desirable to provide an IC chip, an information processing
device, an information processing system, and programs, capable of
reducing power consumption of the information processing device by
appropriately controlling power supply from the information processing
device to the 1C chip.

[0007]

According to a first embodiment of the present invention, there is
‘provided an IC chip mountable on an information processing device
including a processing unit which is supplied with power from the
information processing device and performs processing necessary for the
operation of the IC chip, a radio frequency signal detection unit which
detects radio frequency signals transmitted from an external device via
contactiess communication and outputs detection signals indicating
detection status of radio frequency signals to the information processing
device, and a power supply control unit which controls power supply to the

processing unit from the information processing device according to control



signals input from the information processing device in response to at
least the detection signals. [0008] According to the configuration, the IC
chip detects radio frequency signals from the external device, outputs the
detection signals indicating detection status of radio frequency signals to
the information processing device, and controls the power supply to the
processing unit from the information processing device according to the
control signals input from the information processing device in response
sigiaiatigpst the detdetiofosigaalsnAs eckssitigtlie 1Ccehip earpappeopriatelyast
control the power supply from the information processing device
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mo@g\!ice in response to the detection signals. [0009] The radio frequency
signal detection unit may be supplied with power based on the radio
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10009]

The radio frequency signal detection unit may be supplied with
power based on the radio frequency signals transmitted from the external
device to operate. As a result, since radio frequency signals are detectable
by power based on the radio frequency signals (power via contactless power
transmission), the power consumption of the information processing device

can be reduced.
[6010]

The radio frequency signal detection unit may be supplied with
power, from the information processing device, to operate. As a result,
since radio frequency signals are detectable by power from the information
processing device, a configuration for performing the contactless power
transmission can be omitted.

[0011]

The power supply control unit may further control the power supply

to the processing unit from the information processing device according to

the control signals input from the information processing device in response



4 to processing status of the processing unit. As a result, the power
supply from the information processing device can be appropriately
controlled according to the control signals input from the information
processing device in response to the processing status of the processing
unit. [0012] According to a second efbodiment of the present invention,
there is provided an information processing device on which an IC chip
can be mounted, including a power supply unit which can supply power to
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power supply to a processing unit of the IC chip from the power supply
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processing device and performs processing necessary for the operation
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frequency signals transmitted from the external device via contactless
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1eag{%ggsgel:r‘ggc-l’gin(;glosfitghlsal.‘g The IC chip includes a processing unit which is
supplied with power from the information processing device and performs
processing necessary for the operation of the IC chip, a radio frequency
signal detection unit which detects radio frequency signals transmitted from
the external device via contactless communication, and outputs to the
information processing device the detection signails indicating detection
status of radio frequency signals, and a power supply control unit which
controls power supply to the processing unit from the information
processing device according to the control signals input from the
information processing device in response to at least the detection signals.
[0013]

According to the configuration, the information processing device,
when receiving from the IC chip detection signals indicating detection
status of radio frequency signals transmitted from the external device via
contactless communication, outputs to the IC chip, control signals for

allowing the IC chip to control power supply to the processing unit of the IC

chip from the power supply unit. As a result, the information processing



chip from the power supply unit. As a result, the information processing 5
device can allow the IC chip to appropriately control the power supply to
the IC chip according to the control signals output to the IC chip in
response to the detection signals. [0014] The control unit may further
output to the IC chip, the control sig%als for allowing the IC chip to control
power supply to the processing unit from the power supply unit, in
response to processing status of the processing unit. As a result, the
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to 1RQWES SHRRIY {o.the processing unit from the power supply unit in
response to the detection signals or processing status of the processing

[00urit. As a result, the power supply to the IC chip can be appropriately
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power supply control that is applicable to the information processing
[O0de\ice according to the second embodiment of the present invention.

[OOIlehe control unit may control power supply to the processing unit
from the power supply unit in response to the detection signals or
processing status of the processing unit. As a result, the power supply to
the IC chip can be appropriately controlled.

[0016]

According to a third embodiment of the present invention, there is
provided an information processing system including the information
processing device and the external device according to the second
embodiment of the present invention. According to a fourth embodiment
of the present invention, there is provided a program for allowing a
computer to perform a method of power supply control that is applicable to
the IC chip according to the first embodiment of the present invention.
According to a fifth embodiment of the present invention, there is provided
a program for allowing a computer to perform a method of power supply
contro! that is applicable to the information processing device according to
the second embodiment of the present invention.

[0017]
According to the embodiment of the present invention, there can be

provided, an IC chip, an information processing device, an information



According to the embodiment of the present invention, there can be
provided, an IC chip, an information processing device, an information 6
processing system, and programs, capable of reducing power
consumption of the information proc&ssing device by appropriately
controlling power supply from the information processing device to the IC
chip. BRIEF DESCRIPTION OF THE DRAWINGS [0054] FIG. 1 shows a
configuration of an information processing system according to a present
proemiodimentt dnlG ad howsaesnfigyratibn ekample Bfapd& ehiponsumption
ccording to the present emb(r)q(%ment; FIG. 3 is a sequence diagram
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suppR PresgnhempRdiment andobiesid isd sesriena dirgrampshowing the
operation of the information processing system according to the present

emquiment. DETAILED DESCRIPTION OF THE 'INVEI\IITION [0018]
BRgﬁfeiﬂE%@R@ pef SWW@Q@%ﬁfﬂwe%m invention will be

escribed In detail with reference to the appended drawings. Note that, in
[ 0Ghélspecification and the appended drawings, structural elements that
haveﬁ: b ar}gla‘ljl\y the same fun%non an Str. %ture are denoted with the

u
same Téferehte numerals 4hdf fepeatdd xplAhatiBA bf theds strijthal stem
acRleMeptsols prokted. {8018} imGanfiguration of Information Processing
System> First, an information processing system according to an

embddifheht bt iedpr@sdis Wiotitib R XM BEEdes ik Wi eteradirggo the

prefithile fladInis @ diagram showing a configuration of the information
processing system according to the present embodiment.
FIG. 3 1is a sequence diagram showing the operation of the

information processing system according to the present embodiment; and
FIG. 4 1s a sequence diagram showing the operation of the

information processing system according to the present embodiment.

DETAILED DESCRIPTION OF THE INVENTION
[0018]

Hereinafter, preferred embodiments of the present invention will be
described in detail with reference to the appended drawings. Note that, in
the specification and the appended drawings, structural elements that have
substantially the same function and structure are denoted with the same
reference numerals and repeated explanation of these structural elements is
omitted.

[0019]
<Configuration of Information Processing System>

First, an information processing system according to an embodiment
of the present invention will be described with reference to Fig. 1. FIG 1
is a diagram showing a configuration of the information processing system

according to the present embodiment.

[0020]



[0020] 7 As shown in Fig.1, the information processing system is

configured to include a CE device 150 (an information processing device)

on which an IC chip 100 is mounted and a reader/writer 200 (an external
device). [0021] The IC chip 100 is mounted on an information processing
device such as the CE device 150 ahd used. The IC chip 100 is

configured to include an antenna 102, a processing unit 104, an RF

signal detection unit 106 and a power supply control unit 108. [0022] The
anteraskis usad fof transmifiinenand iependagstiagasvistceoritacessgured
communication with an external device such as the reader/writer 200,
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chip 100. The RF signal detection unit 106 detects RF signals transmitted

[00fdmn the reader/writer 200 and outputs detection signals indicating
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10ge6RIVEeN e augin gBvicen & €EILRHoNEs a wrist watch, a thermometer, a

pedometer or the like. The CE device 150 is configured to include the
t CPU 155 (a control unit) and a battery 160 (a power supply unit).

[00243The, hastGPHh355exeedtes, 2 RIEEAM IR Hy 2 nenAYe(Plia via
shown) or the like, thereby performing process control necessary for the
contactless communication with an external device such as the reader/writer

200. The processing unit 104 is supplied with power and signals from the
CE device 150 and performs processing necessary for the operation of the
IC chip 100. The RF signal detection unit 106 detects RF signals
transmitted from the reader/writer 200 and outputs detection signals
indicating detection status of RF signals to the CE device 150 (a host CPU
155 described later). The power supply control unit 108 controls the
power supply from the CE device 150 according to control signals input
from the CE device 150 in response to at least the detection signals.

[0023]

The CE device 150 is, and not limited to, a personal computer, a
television receiver, an audio device, a cell phone, a wrist watch, a
thermometer, a pedometer or the like. The CE device 150 is configured to
inciude the host CPU 155 (a control unit) and a battery 160 (a power supply
unit).

[0024]

The host CPU 155 executes a program stored in a memory (not
shown) or the like, thereby performing process control necessary for the
operation of the CE device 150. The host CPU 155 receives the detection

signals indicating detection status of RF signals from the IC chip 100 and



operation of the CE device 150. The host CPU 155 receives the detection

signals indicating detection status of RF signals from the IC chip 100 and

8 outputs to the IC chip 100, the control signals for allowing the IC chip

100 to control the power supply to the IC chip 100 from the battery 160 in

response to at least the detection signals. The battery 160 supplies power

to the IC chip 100 and the host CPU 155 so as to drive the IC chip 100

and the host CPU 155. [0025] The reader/writer 200 is connected to a
outpondtrod dbvid€ (nbisHOWNn Y hsuchrase pezsansalfoomputenandiuséd. ding 100

reader/wrjter 200 has an .antenna 202 used far transmitti d receiving .
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100 detects RF signals of the reader/writer 200 and outputs detection
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1heNRSt G4 195} The CE device 150 receives the detection signals and
outputs to the IC chip 100, control signals for allowing the IC chip 100 to

[00&drtrol power supply to the IC chip 100 from the battery 160 in response

to at least the,detectiaon signals. Then the IC chip, 10 trols th wer
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appropriately controlled according to the control,signals, input from the CEBSS
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corRanskoptian of heGE devier, 1pfhcan be reduced. [0027] <Configuration
of IC Chip 100> Next, the IC chip 100 according to the embodiment of the

[00grekent invention will be described with reference to Fig.1 and Fig.2. FIG.

2 In the information processing system according to the embodiment,

the IC chip 100 detects RF signals of the reader/writer 200 and outputs
detection signals indicating detection status of RF signals to the CE device
150 (the host CPU 155). The CE device 150 receives the detection signals
and outputs to the IC chip 100, control signals for aliowing the IC chip 100
to control power supply to the IC chip 100 from the battery 160 in response
to at least the detection signals. Then the IC chip 100 controls the power
supply from the CE device 150 according to the input controi signals. Asa
result, in the IC chip 100, the power supply from the CE device 1530 is
appropriately controlled according to the control signals input from the CE
device 150 in response to at least the detection signals, and the power
consumption of the CE device 150 can be reduced.
[0027]
<Configuration of IC Chip 100>

Next, the IC chip 100 according to the embodiment of the present
invention will be described with reference to Fig.l and Fig.2. FIG 2

shows a configuration example of the IC chip 100 according to the present
embodiment.

[0028]



shows a configuration example of the IC chip 100 according to the present
embodiment. [0028] 9 As shown in Fig.2, the IC chip 100 is configured to
include the RF signal detection unit 106, the power supply control unit

108, a logic unit 110, a rectifier circyit 111, a limiter 112, a clock

extraction circuit 114, a demodulatién circuit 116 and a load modulation
circuit 118. Here the power supply control unit 108, the logic unit 110, the
clock extraction circuit 114, the demodulation circuit 116 and the load
modulatidrveiecuit AikBInake LY thie prodessingoudit10dd Invadditiode tie RE

. IC chip 100 is configured to include antenna terminals 120, power supply .
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1 10controt sigeal cieewinglii26,aneh hest interfacem 288 {291 dihe fieatifier 14, a
circuit 111 rectifies RF signals input from the antenna 102 via the antenna
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etween the antenna términals 120 to a predetermined value.
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via the rectifier circuit 111 and oyt the, extracted clogck signals to t .
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antenna terminals 120, and outputs the demodulated RF signals as data

VD3 the docfc init 1180k thedMECTAS 165 HhodGadH cirelit F1807eaedgnal
tertig SRt HOM I lagia kb 10 . 1mgdulates RF signals with load

according to the input data, and outputs the modulated RF signals to the
[00gtEnna 102 via the antenna terminals 120. [0030] The RF signal

dEteCltiI(l)er] }Jenc! ijf966r %ef}%%tf? lquls{%g?lj?lé%pﬁ%vﬁé%%ls input from the antenna
102 via the antenna terminals 120, and outputs the rectified RF signals to
the other circuit elements such as the demodulation circuit 116. The
limiter 112 limits voltage between the antenna terminals 120 to a
predetermined value. The clock extraction circuit 114 extracts clock
signals from the RF signals via the rectifier circuit 111 and outputs the
extracted clock signals to the logic unit 110 or the like. The demodulation
circuit 116 demodulates the RF signals rectified via the rectifier circuit 111
after being input via the antenna terminals 120, and outputs the
demodulated RF signals as data to the logic unit 110 or the like. The load
modulation circuit 118 receives the data from the logic unit 110, modulates
RF signals with load according to the input data, and outputs the modulated
RF signals to the antenna 102 via the antenna terminals 120.
[0030]

The RF signal detection unit 106 detects RF signals input via the
antenna terminals 120 and outputs detection signals indicating detection
status of RF signals to the host CPU 155 via the detection signal terminal
124. The RF signal detection unit 106 may be configured to be operabie

by using power generated from RF signals by a power generation circuit



antenna terminals 120 and outputs detection signals indicating detection

status of RF signals to the host CPU 155 via the detection signal terminal

124. The RF signal detection unit 106 may be configured to be operable

by using power generated from RF érqnals by a power generation circuit

10 (not shown) as the operational S wer. In addition, the RF signal

detection unit 106 may be configured to be operable by using power

supplied from the battery 160 as its own operational power. In the former
(nocaﬁe\ﬁlne poOwWes (gmemﬁﬂllqmwi&]incll]dira@éud:hrasthe\/ﬁlfagbgr&glﬂat@mion

be configured, to be part of the RF signal detection unit 1
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supply control unit 108 is extended to the RF signal detection unit 106, for
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including the clock exfraction circuit 114, the déemodulation circuit 116 and
difthesluadi modufationtbiecBit kigras deteas poweitfddthe Idgichmiaddosase, a

wilIQh e power sunplied (1 1 batiery 160 via the powst termingl VD

€ power Supply contr onoro

is Wﬁﬁs&p@wﬂemm@1@@@ery&66tﬁ@ﬂﬂeﬁ®gl¢@mnfbkoeilamﬁmkthereby the
extraction CII’CUI'[ 114, the demodulation circuit 116 and the load

POWFEHSISHER h‘?ﬁ:uh"ﬂé%@@%‘?ﬁé tPfhe control signals input from the host
[00@ 155 via the control signal terminal 126. [0032] The logic unit 110
performs predetermined processing to the data input from the
demddifation eirciip P apatovkpirsttid precassetr sakoftcthedtiost GRBLOL

338, B PR A S PSe Do e, A
li@imaﬁtthSI(ﬁétwecﬁiuﬁlaemIgmmmﬂ.l@&md thelhast GRELFDr the logic unit
110, from the power supplied from the battery 160 via the power terminal
VDD 122 and VSS 123, The power supply control unit 108 turns on or off
the power supply from the battery 160 to the logic unit 110, the clock
extraction circuit 114, the demodulation circuit 116 and the Joad modulation
circuit 118 according to the control signals input from the host CPU 155 via
the control signal terminal 126.

[0032]

The logic unit 110 performs predetermined processing to the data
input from the demodulation circuit 116 and outputs the processed data to
the host CPU 155, and performs predetermined processing to the data input
from the host CPU 135 and outputs the processed data to the load
modulation circuit 118. Between the logic unit 110 and the host CPU 155,
data is input and output via the host interfaces 128. The following
assumes that the logic unit 110 is configured as a wired logic, however the
logic unit 110 may be configured as a CPU which operates by a program
read out from the memory (not shown) or the like. When the logic unit 110

is configured as a CPU, the logic unit 110 may be configured to substitute



data is input and output via the host interfaces 128. The following
assumes that the logic unit 110 is configured as a wired logic, however the
logic unit 110 may be configured as a CPU which operates by a program
read out from the memory (not shog ) or the like. When the logic unit 110
is configured as a CPU, the logic unit 110 may be configured to substitute
11 the functions of the other elements of the circuit configuration as well
as performing the abovementioned predetermined processing. [0033]

the Whert ithespotvel suphlyr frdemthetbabte mh 4 661 18 0ff, codyfitieer seotifiers civelitas

11, the limiter 112 and the RF sigpal detectign unit 106 operate. Here,

PETRETPSLAREICRRAN TRE NS RATHS 1D B RIS WitiolE power supply,

[0031¢ the RF signal detection unit 106 may operate with power generated
from RF signals or may operate with power supplied from the battery 160.

[0034Y i tHE: GRS atd Mih dhomet Pewer supphP i dae Batehpa 604k fier

cir@fle RPVELIS supplied. Mia thepoersHRp CONIQIURIL 108, oM e perate.
battery 160 to the processing unit 104 inciuding the logic unit 110, the

Herectilier rertditet 1dirthe tirhiter ik tive blackeexirdetiopwistcaitvtithptitepower
demodulation cigquit 116, the load.modulation circuit 118 and the lik
SRR A O ShGce SEi O ORAR ol He L Graten of BedE cRiARe™er
gerOR35] <Operartion Hi nfoynoation Propessiagvoy itarox Mexty sl eueration the
of the information processing system according to the embodiment of the
batbfi@éérﬁ%vention will be described with reference to Fig. 3 and Fig. 4.
[OOE@} 3 and Fig. 4 are sequence diagrams showing the operation of the
information processing system according to the present embodiment.

TimiAg diegpahts drdctebtiom siynale Borantbodrtisd Bigthal S B eareldidds on,
pO\BE:?Vf-gesqL}ianpﬁigd,sxﬁgdtﬁégpg"wer supply control unit 108, from the battery
160 to the processing unit 104 including the logic unit 110, the rectifier
circuit 111, the limiter 112, the clock extraction circuit 114, the
demodulation circuit 116, the load modulation circuit 118 and the like
which perform processing necessary for the operation of the IC chip 100.
[0035]
<QOperation of Information Processing System>

Next, an operation of the information processing system according
to the embodiment of the present invention will be described with reference
to Fig. 3 and Fig. 4. Fig. 3 and Fig. 4 are sequence diagrams showing the
operation of the information processing system according to the present
embodiment. Timing diagrams of detection signals 50 and control signals
52 are also provided in Fig. 3 and Fig. 4.

[0036]

The operation shown in Fig. 3 will be described first. Here, it is
assumed that power is supplied to the RF signal detection unit 106 of the IC
chip 100, The power supply to the RF signal detection unit 106 may be
performed via contactless power transmission of the reader/writer 200 in the

state in which the CE device 150 1s close to the reader/writer 200, or may be



[0036] The operation shown in Fig. 3 will be described first. Here, it is
assumed that power is supplied to the RF signal detection unit 106 of the
IC chip 100. The power supply to the RF signal detection unit 106 may be
performed via contactless power transmission of the reader/writer 200 in
the state in which the CF device 150Fis close to the reader/writer 200, or
may be 12 performed by the battery 160 of the CE device 150. [0037]
For example, when the CE device 150 is put close to the reader/writer

per200n el ¢ ¢hifh 100 detemtscRisighals foradhies teader/writer 200 by the
RF signal detection unit 106 (step S10). When detecting RF signals, the
[Ool?t‘:/]:hip 100 outputs detection signals 50 indicating the detection of RF

signalg o the hast CRLERS bythe-RF signakdetsetioy ugﬁhzw&&@éao the
[0038] When receiving the detection signals 50, the host CPU 155 outputs
reagg e pbwerSupily Eontfbiruhit A 08t edstidE sidaar s 2riondivwingdseieriter
0 _ chi om. the hattery t urn (
20030 e%ﬁs%ugg‘leyggfi%lt%gl %J%%élqgghvgﬁél% iﬁ:geiéggﬂﬁseq?(}htroﬁ%ﬁla%gg?t-mg RE
sigperornisecdfitrot fop tuthitbg om thespalees supply fignatke battendittOing the

SeER(30. voh RIS o i hodosky T G obEPALGR DY hETeom
106h1200. [0039] Between the IC chip 100 and the reader/writer 200, data

transmission/reception processing is performed via a polling request and a
[088681ling response (S18). During the steps S10 to S18, the IC chip 100

contigupUsly QUIRHIR e Jelaction aignals RO ftdicgling heEpiection o puts

RF signals to the host CPU 155, and the host CPU 155 continuously
to dutputy'to thepowsrsapplydoritidl. urinlod theeahirbl signall &g ifog power
sup QNG & chip 100 from the battery 160 to be turned on (S14). The
power supply control unit 108, when receiving the control signals 52,
performs control for turning on the power supply from the battery 160 (S16).
As a result, in the IC chip 100, power is supplied to the processing unit 104
which performs processing necessary for the operation of the IC chip 100.
f0039]

Between the IC chip 100 and the reader/writer 200, data
transmission/reception processing is performed via a polling request and a
polling response (S18). During the steps S10 to S18, the IC chip 100
continuously outputs the detection signals 50 indicating the detection of RF
signals to the host CPU 155, and the host CPU 155 continuously outputs to
the power supply control unit 108 the control signals 52 for allowing the
power supply from the battery 160 to be turned on (to be kept on).

[0040]

After or in the middle of the data transmission/reception processing,
when the CE device 150 is isolated from the reader/writer 200, for example,
the IC chip 100 fails to detect RF signals from the reader/writer 200 by the
RF signal detection unit 106 (S20). When failing to detect RF signals, the

IC chip 100 outputs detection signals 50 indicating the non-detection of RY



power supply from the battery 160 to be turned on (to be kept on). [0040]
After or in the middle of the data transmission/reception processing, when
the CE device 150 is isolated from the reader/writer 200, for example, the
IC chip 100 fails to detect RF signali‘ from the reader/writer 200 by the RF
signal detection unit 106 (S20). Wh % failing to detect RF signals, the IC
chip 100 outputs detection signals 50 indicating the non-detection of RF
13 signals to the host CPU 155 by the RF signal detection unit 106 (S22).
sigfia0¢ 1§ WhelnorgcERIrgl the bieteati®isigpadd 5 indicatingihg 06 (S22).
[Ooggg-detection of RF signals, the host CPU 155 outputs to the power
ply control unit 108, control signals 52 for allowing the power supply to

the IQ/elip QR {rem the Battery dQ tonkestdmed It ASr4) My em-detection
receiving the control signals 52, the power supply control unit 108

of Bérforanctonthsl Rttufnfig bFRIBBWEr Uy HOWFTheurdttery asol unit
1045¢6hife3 areshll DN IC, GBR:A Otxp@vgfswém%ﬁt%pfﬁﬁdﬁﬁeth@ chip 100

processing unit 104. In this state, the power supply to the RF signal
frogetdetida teiy 1060riay be maypadtdd PetformetlVby thedsaiterya e control

. [004 etween the IC chip 100 and the r/writer 200, the detection .
ST e e R Lo g o I e R R e e B Blhming
offtithing diagraruspler éxample: Ihdhediming didgwms, there is sowimathe IC

.case in which the detection signals 50 are low-active and contro] .
chigigitfls %WWgﬁ-é’é-‘tF\/é?ﬁP%ﬁ?gctaosé?lf"h@&é‘t%ﬁi&?ﬁ gfaﬁb@%@ﬁ ar “s@i\féh%tﬁte"

thel®adW daypiwhenRE Rignalsare detectreh andswiseheathio a-highyenst be
when RF signals are not detected, and the control signals 52 are
pe_f§ﬁﬁit§ﬁédbrb : ﬁi@htq‘éﬂbéll\ﬁﬁen power supply is on, and switched to a low
[00'2’1 | when power supply is off. The detection signals 50 may be set
high-active and also, the control signals 52 may be set low-active.
Between the [C chip 100 and the reader/writer 200, the detection

signals 50 and the control signals 52 are input and output as shown in
timing diagrams, for example. In the timing diagrams, there is shown a
case in which the detection signals 50 are low-active and the control signals
are high-active. In this case, the detection signals 50 are switched o a low
level when RF signals are detected, and switched to a high level when RF
signals are not detected, and the control signals 52 are switched to a high
level when power supply is on, and switched to a low level when power
supply is off. The detection signals 50 may be set high-active and also, the
control signals 52 may be set low-active.
[0043]

That is, during detecting RF signals, the RF signal detection unit
106 outputs the detection signals 50 at the low level to the host CPU 155,
and the host CPU 155, during the detection signals 50 being at the low level,
outputs the control signals 52 at the high level to the power supply control
unit 108. Then the power supply control unit 108, during the control
signals 52 being at the high level, controls the power supply to the

processing unit 104 from the battery 160 to be on.



[0043] That is, during detecting RF signals, the RF signal detection unit
106 outputs the detection signals 50 at the low level to the host CPU 155,
and the host CPU 155, during the detection signals 50 being at the low
level, outputs the control signals 52 at the high level to the power supply
control unit 108. Then the power SL}pAply control unit 108, during the
control signals 52 being at the high level, controls the power supply to the
processing unit 104 from the battery 160 to be on. 14 [0044] On the other
[ookand, during failing to detect RF signals, the RF signal detection unit 106
outputs the detection signals, 50 at the high level ta the .host CPU 155,

and HE BRSEBY 1884 gdthi théadbRed8 s Bruf S osheiy s at ifeighignal
detloMebOUIRYLS @%%Q%R!i@i %@@%ét@%t%ﬁhﬁﬂ\ﬂ@vﬁ@ tQt”ﬁEePﬁY\ng ISYRPIYo the

control unit 108. Then the power supply control unit 108, during the .
hos¢dnltbl digharg2tbeihg it $H ol Revehréaatidle B sdinar sigplysta dwing
ro [ it fery. f..{00
e oty T enege e 900 Bemng Bt thabeeapaer
supguppliedtte thenprolce$sing binit 184 fromdthe batterye &B@panthdufifg . RRiring

e R SRR R S S0 PR Sl B SR B o
theapRropriaiglyueontroles-dR04a] Nextithe eparatienisstiown in Fig. 4 will be

described. Since the steps S30 to S38 of the operation shown in Fig. 4
Jthe same as the steps S10 to S18 of the operation shown in Fig.3, a

description thereof is,oMmistey [Q0A{11D 18,636 LMNRIOPSLRIIRN W eing
in Fig. 4, between the IC chip 100 and the reader/writer 200, data
detgarshidsiopreceptiosuproidedsingtlse processing unit 104 from the battery
160, and during RF signals from the reader/writer 200 being not detected,
the power supply is stopped, so that the power supply from the CE device
150 can be appropriately controlled.
[0046]

Next, the operation shown in Fig. 4 will be described. Since the
steps S30 to S38 of the operation shown in Fig. 4 are the same as the steps
S10 to S18 of the operation shown in Fig.3, a description thereof is omitted.
[0047]

In the case of the operation shown in Fig. 4, between the IC chip 100
and the reader/writer 200, data transmission/reception processing 1s

performed via read requests and read responses (5S40, S42), and the data
transmission/reception processing 1s terminated by the read responses from
the IC chip 100.

[0048]

When the data transmission/reception processing is terminated, the
host CPU 155 judges that power does not need to be supplied to the
processing unit 104, and outputs to the power supply control unit 108, the
control signals 52 for allowing the power supply to the IC chip 100 from the

battery 160 to be turned off (844). Here, the IC chip 100 continuously



performed via read requests and read responses (540, S42), and the data

transmission/reception processing is terminated by the read responses

from the IC chip 100. [0048] When the data transmission/reception

processing is terminated, the host CPU 155 judges that power does not

need to be supplied to the processi}'@ unit 104, and outputs to the power

supply control unit 108, the control signals 52 for allowing the power

supply to the IC chip 100 from the battery 160 to be turned off (S44).
outplere tHeed& «hip 4 Q0ccontirfub sty dhi putpasithe desectiomR signalsaddto the

indicatin%the detection of RF signals to the host CPU 155. [0049] When
hOSFeE}é’iHnb the control signals 52, the power supply control unit performs
[o0q@itrol for turning off the power supply from the battery 160 (S46). As a

result, in the IC chip 100, power is not supplied to the processing unit

104. Whhis satévine ponversupplyientle RE dighalo detettipnlunkongso! unit

[ t smission he;rea ite
P iy L0 Ty et 8 e ouBIE oy el s et o0
(540D50]An the wasétof thetbpekatiorhshowWiin pigyvdr whendhesdatdied to the

transmission/reception processing is terminated, the host CPU_15 .
Proganots (LI of (b LS e b P B o 1BUL alit BlokE sienal
detthemiodhn posverSupRlY:eenitah smit LD oHeres sice Rfesignalsmission of

detected, the RE signal detection unit 106 continues outputting the

theqetaEaoMaigRaIS B0 af the 16w 1BIEID tHé fosticper 185! Whdiriifermed by
citgontrel gignals 52 turn to the low level, the power supply control unit 108

controls to turn off the power supply to the processing unit 104 from the
[00sdkery 160. [0051]

In the case of the operation shown in Fig. 4, when the data
transmission/reception processing is terminated, the host CPU 155 switches
the level of the control signals 52 to a low level and outputs them to the
power supply control unit 108. Here, since RF signals are detected, the RF
signal detection unit 106 continues outputting the detection signals 50 at the
low level to the host CPU 155, When the control signals 32 turn to the low
level, the power supply control unit 108 controis to turn off the power
supply to the processing unit 104 from the battery 160,

[0051]

As a result, while processing necessary for the operation of the IC
chip 100 is performed, the power supply to the processing unit 104 from the
battery 160 is performed, and the power supply is stopped when the
processing is terminated, so that the power supply from the CE device 150
can be appropriately controlled.

[0052]

Although preferred embodiments of the present invention are
described in the foregoing with reference to the drawings, the present
invention is not limited thereto. It should be understood by those skilled

in the art that various modifications, combinations, sub-combinations and



As a result, while processing necessary for the operation of the IC chip
100 is performed, the power supply to the processing unit 104 from the
battery 160 is performed, and the power supply is stopped when the
processing is terminated, so that the power supply from the CE device
150 can be appropriately controlled.%OOSZ] Although preferred
embodiments of the present invention are described in the foregoing with
reference to the drawings, the present invention is not limited thereto. It
alteshoidd benundecstiood dycthdise skitletk divthe eguithatmariousnd other factors
. odificatigns, combinations, sub-combinations and 16 alterations may
ins Bk Gopkiiding o HSRUR rébRir it Gnd Bihet IRERS nSbiaPas 01 the
equiey &ieswitbir dife scope of the appended claims or the equivalents
thereof. [0053] For example, in the description of the above embodiment,
[00¢héke is described a case in which the power supply control unit 108
indirgetly SORtrols the PRWSILSUPRI% oM the balirsy L OR.acearding taihe. is
control signals 52 input from the host CPU 155 in response to the
desdetbetion signalsn5@vbithetprogessing statpsiofahetprbcessingthiidddectly
However, instead of the pawer supply control.unit 108 cantrolling the
oy By Thb UL EPL T ey ety <on SR Boes sLoigomre!
sigfram tieibatieryde0ASH yesut Jthe pawerspppbetocthiad @ ehiptlfo samals
be appropriately controlled not on the side of the |C chip 100 but on the
30 g bhGt RRBCES e I8 150 Frifes prEesisiRentith Ehtaind Slisfech ifitepd of

the%%@ﬁ%&@ﬁ?ﬁ*%ﬁ?&@ﬂ%P@WtMFGﬁtﬁ% HRLPAR2IIPINEANE host
the Japan Patent Office on September 11, 2008, the entire contents of
CPlWhicH baihy deestdoratadr hbibin By wefersngdy froo ivisittery 160, Asa
result, the power supply to the IC chip 100 can be appropriately controlled
not on the side of the IC chip 100 but on the side of the CE device 150.
The present invention contains subject matter related to Japanese
Priority Patent Application JP 2008-233775 filed in the Japan Patent Office

on September 11, 2008, the entire contents of which being incorporated

herein by reference.



1. An IC chip mountable on an information processing device, comprising:
a processing unit which is supplied with power from the information
processing device and performs pro}c7essing necessary for the operation of
the IC chip; a radio frequency signal detection unit which detects radio
frequency signals transmitted from an external device via contactless
communication, and outputs detection signals indicating detection status
CLafIk8io frequency signals to the information processing device; and a

ower supply control unit which controls power supply to the processing .
AR AR b LA BB BPASS S S SaGof SgRala ne:
inputafrorpdhe infoimation yRGessipg dediceivh respersk dmatledstdhaation
detection signals. 2. The IC chip according to claim 1, wherein the radio
PTOfEtRidscy SIgARI AUSIRIISATIT RN SGRRREBWAECSS%EY biedon tRE I ©f
th efﬁqgﬁﬂg;y sign'als transmitted from the taxternal d'evice to operatte. 3. The
IC chipaccording to claim 1 or 2, wherein the radio frequency signal
deteetioradiit isupptiecywithgrowerd éiert tha inferrhatidn Procéeiagy  radio
fre d&é’{ﬁfy tosioln%rlastetr%' l—het#g Chfpo?ﬁc rr?me%&%rct{%hm(f'?\?t&r %i\gh%ro%[t"am%ss
ower'supply control unit further controls power supply to the processing
comnitfidratie , iafoiroatipn: processing déyvicel adealdiag dg theteontrol status of

signals input from the infQrmation processing device in response {o
rad o CROAGSIIEG TS POCBARHIUNE & RASASARAYH ProbBSsing

device gaWichaHIG caipiean BaimeuRied, GaRIIsing d8r &RPWBN to the
supply unit which can stjpgg power to the IC chip; and a control unit which
PrORRsEes Abih MG ihip HEBaibnsRRARs ShUC 46N EcEeteeasA s G trol

sig%qg)ifﬂ %?%8}{?&@%'3%%%@%@ Fms@?ng)ﬁ%meledﬁvl%%}y&se to at least

contactless communication and outputs to the IC chip,
the detection signals.

2. The IC chip according to claim 1, wherein the radio frequency signal
detection unit is supplied with power based on the radio frequency signals

transmitted from the external device to operate.

3. The IC chip according to claim 1 or 2, wherein the radio frequency signal
detection unit is supplied with power, from the information processing

device, to operate.

4. The 1C chip according to claim 1, 2 or 3, wherein the power supply
control unit further controls power supply to the processing unit from the
information processing device according to the control signals input from
the information processing device in response to processing status of the

processing unit.

5. An information processing device on which an IC chip can be mounted,

comprising:



control signals for allowing the IC chip to control power supply to a
processing unit of the IC chip from the power supply unit in response to at
least the detection signals, wherein the IC chip includes a processing unit
which is supplied with power from th® information processing device and
performs processing necessary for the operation of the IC chip, a radio
frequency signal detection unit which detects radio frequency signals
trangmittec: franpihie externdl dévicen a gphtactiess worhmlbication,aanid

outputs to the information processing device the detection signals .
indicAtPPAEE cHBH staRis fr&?&ib‘fﬁ%%sﬁ&y‘ﬁgﬁngfs,‘%ﬁa SERSREP BuFbRpels
ind RONTAL Wit whieh cantigls Jrovuer SR i the fasassingdénili friem them an

information processing device according to the control signals input from

ex1gnaahf@pmifon BSOS SIHGC tevioB TR YBSPUASE terat RIHStHHe et &tibq chip,
conﬂ%@akﬁﬁg&a—welefongfQWng%gsfwgcﬂ?ﬁ'c&a%%%qw RERIMSpply to a

whereirmthe control unit further outputs to the IC chip, the control signals
proforsallowingi ttied KB chip thgodtaibptveep supply tepths protesshegrmise to at

from the power supply, unit, in response to processing status of the
Iea?)trérggsdgﬁf Cllﬁlrﬁtl.1 7! g%g}eﬁsl'hf‘g)rhrﬁg%%ln processing device according to claim 5

or 6, wherein teel Castiipl ihichnirols power supply to the processing unit
from the power supply unit in response to the detection signals or

processing status of BT HFeEELEnEthit 45 B InAURRITAASH b RREEiHgom
theSYSIBCAMANsNg: aRsiRformalion RIEessing r ARVISERRWHEN AL KSEMP for

can be _mounted and an _external device, wherein the information
theprocessiony dévive ihckitiés a power supply unit which can supply power to

the IC chip, and a coptrof Uit WHICH [SCEVERTaMADG If GRIR ARIRA A tects
radio frequency signals transmitted from the external device via contactless
communication, and outputs to the information processing device the
detection signals indicating detection status of radio frequency signals, and
a power supply control unit which controls power

supply to the processing unit from the information processing device
according to the control signals input from the information processing

device in response to at least the detection signals.

6. The information processing device according to claim 5, wherein the
control unit further outputs to the IC chip, the control signals for allowing
the IC chip to control power supply to the processing unit from the power

supply unit, in response to processing status of the processing unit.

7. The information processing device according to claim 5 or 6, wherein the
control unit controls power supply to the processing unit from the power
supply unit in response to the detection signals or processing status of the

processing unit.



signals indicating detection status of radio frequency signals transmitted
from an external device via contactless communication and outputs to the
IC chip, control signals for allowing the IC chip to control power supply to
a processing unit of the IC chip fro E5he power supply unit in response to
at least the detection signals, wherein the IC chip includes a processing
unit which is supplied with power from the information processing device
and performs processing necessary for the operation of the IC chip, a
8. Aadiofeegqueney signalsdetectipst emitanhigh idetectsn radior freduenpyocessing
d Sig?:als tr%n mitteﬂ%frogn the e>gernal detvige vig contagtles§ devi here]
SV EmMURiCEH A and SttBUE e the NSrmafidl Frocessing advice the' o 10
detegtionSignalst iadigating detgcter isfatus 0f dadio frequency signals,
and a power supply control unit which controls power supply to the .
processing UhiPFrERT tRRARISHAKOW Bt ESdint @dlicd QEebididd folthe hip-

andcontrol signals input from the information processing device in response
to at least the detection signals; and the external device includes a _
contactless cormeminidationtumihighicheperforindisontdéeds chip detection

. _communication with the. IC chip. 9. A-program:for allowing. m r 10,
A ko O DA SURB o o ot B e

fromauntableran jaddnioemationopracessing cevicen iwherain 201 thetmethod the

f ly, includes.a st f..when detecti ignal
1C ARG Wl G th PR LARLF HAS CEFRRR PR ©

a pRXteNah damige 49 the IC ehiVieeRRIACHBS. CAIRUNIGAtIOMISAPILe to at
from the IC chip to the information processing device, controlling power

least Pptydrops e inigrabtion Btdssing device for performing processing
necessary fofithe @pﬁ{?ﬂi?ﬂc‘?{lﬁé‘% IC chip

a processing unit which is supplied with power from
the information processing device and performs processing necessary for
the operation of the 1C chip,

a radio frequency signal detection unit which detects
radio frequency signals transmitted from the external device via contactless
communication, and outputs to the information processing device the
detection signals indicating detection status of radio frequency signals, and

a power supply control unit which controls power
supply to the processing unit from the information processing device
according to the control signals input from the information processing
device in response to at least the detection signals; and

the external device includes
a contactless communication unit which performs contactless

communication with the IC chip.

9. A program for allowing a computer to perform a method of power supply
control that is applicable to an IC chip mountable on an information

processing device, wherein



according to control signals input from the information processing device

in response to at least the detection signals. 10. A program for allowing a
computer to perform a method of power supply control that is applicable

to an information processing device28n which an IC chip can be mounted,
wherein the method of power supply control includes a controlling step of,

in the information processing device, receiving from the IC chip detection
signals indicating detection status of radio frequency signals transmitted
fromthn exterinad devicposa:contagtlessoommmunicatiohs owputing o thevhen

IC .chip, control signals for aél;owin the IC chip ta control power supply.
et WIEH AL B b SO Har BerBiming procebdriy,  enels
trafiggeassaryffomthe wperation-0f thecchip intkrsponse:ta@t keast tbatactless

detection signals. _ . )
communication is output from the IC chip to the information processing
device, controlling power supply from the information processing device
for performing processing necessary for the operation of the IC chip

according to control signals input from the information processing device in

response to at least the detection signals.

10. A program for allowing a computer to perform a method of power supply
control that is applicable to an information processing device on which an
IC chip can be mounted, wherein

the method of power supply control includes a controlling step of, in
the information processing device, receiving from the IC chip detection
signals indicating detection status of radio frequency signals transmitted
from an external device via contactless communication, outputting to the 1C
chip. control signals for allowing the IC chip to control power supply from
the information processing device for performing processing necessary for

the operation of the IC chip in response to at least the detection signals.



