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TI TLE OF THE | NVENTI ON ELECTRONI C DEVI CE REMOVABLY
MOUNTED ON PORTABLE TERM NAL EQUI PMENT BAdmjjwmmimm

THE INVENTION 5 This invention relates to an m mmmmw
el ectronic device renovably nmounted on a port

term nal equi pnment and having a function of

performng contact |ess communication with anummmmu"ﬂlm""lm'll"
external device in a state im which it is nou
the portable term nal equi pnent, 10 for exanple, agg.

control nethod for the electronic device. Recently, a
system whi ch perfor msTéAtFaREelExi INVENAdAGEMENt oOr
settles accounts %% use of a card has becone w dely

app! FEECTRONI e PEVIRE BEMOVARLYo MO TESR @I‘bfPQﬁEﬂ‘t&Itﬂ e

t ' h as nobile telephones as

b:co %hﬁg%ilﬁﬁaﬂmﬁgﬁﬁltuatlon i ncreasingly
uired to perfor nt _or

;:?tle accounts @(ﬁgéﬁﬁﬁﬁégﬁi é?ygﬁﬁﬁﬁiﬁ%atlon by

use of porghl ‘::'.ntv% 'Plrclﬁl RAUHRIENL, 20, s4eh..as, a cﬁevolfce

t el ephone (for exanple, contact '€ $ connun?ﬂiﬁ

a CO&HMBW@@QVOﬁo&M%E@”bhnaWBbQQa%leCQ%E%SEale% u%ﬁﬁ%nt
IC card is used). In other words, it 1S increa

requanddhtoifguat fanshebh- 6@”@%rE@QhQngC%gﬁ%ﬁkQahb%@
function (for exanple, a contact |ess 25 communi cation

f uncepomubyceséoof watbonhaektkeesnsall deviaked)inas atla@ealin

radio interface on the portable term nal equi pnent

suchWhéchhétnbbi meunekdphonéhe portable terminal equipment,
for example, and a control method for the electronic
device.

Recently, a system which performs entrance/exit
management or settles accounts by use of a card has
become widely applied. Further, the penetration
rate of portable terminal equipment such as mobile
telephones has become high. 1In this situation, it is
increasingly required to perform entrance/exit
management or settle accounts by short-range radio
communication by use of portable terminal equipment
such as a mobile telephone (for example, contact less
communication of a communication system in which a
contact less type IC card is used). In other words, it
is increasingly required to mount a short-range radio
communication function (for example, a contact less
communication function by use of a contact less IC

card) as a local radio interface on the portable

terminal equipment such as the mobile telephone.
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In order to neet the above requirenent, a nethod for
directly nounting the short-range radi o communi ca-

tion function on the portable term nal equipnent is

consi dered. However, if the above nethod for directly

5 mounting the short-range radi o communi cati on

function on the portable term nal equipnent is used,

it will take a long tine to thahge-information itens

such as conmunication setting informati on or persona
setting information when the user changes the type of
portabl e I® texdfimhdlo dwadtpridrg .abkines, reduiitenient, a method
consi dered to _change the type of portable term na
eqU|Eﬁ€npl6ﬁcFﬁé maued ing the ehesitdereeweadegiat edmomunica-
attach th rt- ran radi o communi cati on function

to theé 80%1”51& &°% &mi Pé’df&a;?r?@nt AR e reéw«mlﬁré'- is
conf | 15 Therefore,. i ent years,

techglgglugtd %%d ‘i ndlSrEY 5’(&5U&ﬂ%1 (i1 %&994) QF directly

devi gguhkhg e%ﬂ%pg%brtar%%g% Q%Ehbp%a%m 1ca 1b%a&?nctlon

card or a contact Iless car C car art o

MENMDBY dﬁélﬁéilaﬁa%lﬁﬁr%l%%ﬁt% 1p%§%thgn%@'ﬁath%nw1ll
function into the portable efm nal “equi pmé IS

proposakd. aVﬂbhgtthbeQBnb%uﬂge Eﬂ%o@h@%ﬁb%nthQ%V%%%h as
mounted on the portable term nal equi pnent perforns

cont acimhessatdonusietatingn ibfoufatdbn @t pREEBAAIS Qetting
contact |ess comuni cation nounted on the portable

t er miRAPregtii prenbenHshey ese rnichangee 2bheahgpe of portable
techni que, there occurs a problemthat it is not easy

to n’éﬁémbbﬁﬂnﬂﬁpési’%ﬁnﬁu cafhofseéfft iitgss BRNEEJISUMNARY

OF THE INVENgION An object of this invention is to
pr ovF 2" 48R the type o portable terminal equipment or the

like, it is considered adequate to attach the short-
range radio communication function to the portable
terminal equipment with a removable configuration.
Therefore, in recent years, the technique for
inserting (mounting) an electronic device (for example,
a chip portion of a combination card or a contact less
IC card, PC card or various memory devices) having
a contact less communication function into the portable
terminal equipment is proposed. With the technique,
the electronic device mounted on the portable terminal
equipment performs contact less communication by use of
an antenna for contact less communication mounted on
the portable terminal equipment. However, with the
above technique, there occurs a problem that it is not

easy to make optimum communication settings.



10

15

20

25

el ectroni c device which can be nounted on portable
term nal equi pnent capabl e of maki ng adequate conmuni
5 cation settings and a control nethod for the

el ectronic device. An electronic device according to
an aspect of the present invention which is renovably
nmounted on portable term nal equi pnent conprises a
comuni cation 10 control circuit3whch perforns radio
communi cation with an external device in a state in
whi ch the electronic device is nounted on the
portabl e term nal BBGHFpREMMARE O€t EHEI INNGNTEONI on

whi ch determines setting contents for the

comuni catifoPIGRtr ¢If dihicuiitnveovtriespdradityy poovike tare
portagle term nal equi pnent on which the electronic
devi EeSFETRBARt 88V 18Rd WA 168t CRRg bSe SOUGT Sfhicsh Peakad le
a se r the comuni cation contrql circuit based

[ f h
on t ekggpﬁ'n§q86ﬁpgﬁﬁsc@89 LR Rdd M5y 1Re agecdiafkenioagmuni-
ion: 20_Additional obj d t th
Sroecilaeh B ihe8 gha? B £Ehe 00 ATKAN IS Ok Gt ronic

foll gugicand in part will be obvious fromthe
description, or nmay be |earned by practice of the

i nventionanTheeehirealis @R RIVMAIOS Pl I RS aspect of
i nvention may be realized and 25 obtal ned by means of

t he thet puasnahal ihiveatasd wﬁ@&hiﬂ@tE@ﬁ%vB%ﬂ3L&%hﬁ&%H on
poi nted out hereinafter. BRI EF DESCRI PTI ON THE

SEVERAL L ¥b E\St GEmThiel DRAWE pGentheoapedspanyi B@mmunication
draw ngs, which are incorporated in and constitute a
partCoRtEme speebitcubioh, pekfaostsatedénsbodimmmntiganfion with
the i nvention, and together
an external device in a state in which the electronic
device is mounted on the portable terminal equipment,
a determining section which determines setting contents
for the communication control circuit corresponding to
the portable terminal equipment on which the electronic
device is mounted, and a setting section which makes
a setting for the communication control circuit based
on the setting contents determined by the determining
section.

Additional objects and advantages of the invention
will be set forth in the description which follows, and
in part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and

obtained by means of the instrumentalities and

combinations particularly pointed out hereinafter.
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5 wth the general description given above and the

detail ed description of the enbodi nents given bel ow,

serve to explain the principles of the invention. FIG

1lis aviewfor schematically illustrating a

comuni cation systemusing a contact |less function 10

chip according to an enbodi nent of this invention and

a nobile tel ephone on which the éontact |ess function

chip is mounted; FIG 2 is a block diagram

schematically showi ng an exanple of the interna

confi BREEF OPESERIABIQWMPBCTHE 1SEVERALf UREWS 00FCDHP; DRAWING
FIG 3 is a diagramfor illustrating an exanple of

t he confi gutataFPretan ¢ ohtaicingesswiipletape théprporated

whi ch realjzes a conmmunication protocol setting, FIG
4 isd mt%t&tq E l&acrrtatcrﬁggt%espw%#%@mne of

t he ication,protocal setting in the contact

1 SO SR AR SRl 98 Y00 LoD OB ogecres
illu§pQ_ti exa |l e of . the configuration of

cont aclt%l etg% %u%r?cti gﬁ Qgéhslcprl i 4y O A 2‘5’1}?1%

o Car ot : ‘ ' | t
char gelteringd (ae%%_trtl'prtg.o@?%ﬁ%tqgé .e!?ﬁ:ocﬁ%m a';qle\%gg? beofow,

ant enna characteristics; is a

'] ustelratel kG @1 aAM0GRAULR- i¢fcithe AU EMR invention.
characteristic setting based on the neasurenent of

antenna clrE@ctleriisstd 6 dw fidie sdrimacicd B5p {1Nedd L ing
chip; FIG 7 is a diagramfor illustrating an exanple

of &heocpowhigartdtinos yeftem earitacta |t fdNctd BiHdion

which 5 realizes an antenna characteristic setting

base@hép according to an embodiment of this invention and
a mobile telephone on which the contact less function
chip is mounted;

FIG. 2 is a block diagram schematically showing
an example of the internal configuration of the contact
less function chip;

FIG. 3 is a diagram for illustrating an example
of the configuration of the contact less function chip
which realizes a communication protocol setting;

FIG. 4 is a flowchart for illustrating the
procedure of the communication protocol setting in
the contact less function chip:

FIG. 5 is a diagram for illustrating an example of
the configuration of a contact less function chip which
realizes an antenna characteristic setting based on the
measurement of antenna characteristics;

FIG. 6 is a flowchart for illustrating the

procedure of the antenna characteristic setting based
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equi pnent information of a nobile tel ephone; and FIG
8 is a flowhart for illustrating the procedure of
the antenna characteristic setting based on equi pnent
informati on of the nobile telephone in the 10 contact
| ess function chip. DETAI LED DESCRI PTI ON COF THE
I NVENTION There will now be descri bed a preferable
enbodi ment of this invention tn detail with reference
to the acconpanyi ng drawi ngs. 15 First, the
configuration of a nobile tel ephone wused as portable
t er moRalt heguemarersn tw fc lard uret adtardassr famiots om the
chip C used as an el ectronic device according to the
enmbofeReRC fofl asH LUnffdimnl iy nounted is expl ai ned.

20 FIG 1 Ji%a V|em1fo |IIustrat|n an exanpl e of

t he conﬂ&l tloﬁ Tfsia § R iideg ¢y example of
port Ie prent on which the ontact ; ,
func??on cﬁ i% §Hfﬁb &Q&ﬁqg;h Qﬁ§l°n éalp which

accordi;ng , etso ahh % @t?)%dc\' gél% L Qf etrhI 1|cm/s(:“encttI %n%:bals g on

mounted. 25 The nD |Ie t phone owl in

an @h@@bh@ﬂtc1%@%@m§&§@%”h%s'oﬂﬁﬁfﬁﬁgnﬂernﬂHHH%)(th

and a nobile tel ephone function as nor

t el ephone Fiignctsi 4 and 1 uWfdatd b 10f1 1eald Z tihd Nene
short-range radi o comrunication by use of the

el ecpromedudevife thehiath etdia bt aremyeatilst iat tsadteithg based
thereto as main functions. In the present enbodi ment,

it | Snasguidpmens ﬂhéprmhelomntoécttrﬂeemtﬁumctﬂeimplmrm Gn the
IS used as the electronic device which is renovably

att a€ABHaFS LRES function chip.

DETATLED DESCRIPTION OF THE INVENTION

There will now be described a preferable
embodiment of this invention in detail with reference
to the accompanying drawings.

First, the configuration of a mobile telephone
used as portable terminal equipment on which a contact
less function chip C used as an electronic device
according to the embodiment of this invention is
mounted is explained.

FIG. 1 is a view for illustrating an example of
the configuration of a mobile telephone P used as
portable terminal equipment on which the contact less
function chip C used as the electronic device according
to the embodiment of this invention is mounted.

The mobile telephone P shown in FIG. 1 has an
electronic data transmission/reception function and a

mobile telephone function as a normal mobile telephone
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nobi |l e tel ephone P. Further, the contact |ess function
chip C perforns contact | ess conmunication which is
realized by a contact |ess type IC card as the short

10 range radi o communi cation function. The contact

| ess comuni cati on performed by use of the contact

|l ess function chip (electronic device) C nounted on
the nobile telephone P permts €ontact |ess

conmuni cation wth a reader/witer RWused as an
external device. 15 The nobile tel ephone Pis

conf ifgamcdd oo anehla Zeindthieorc et acta Il iesisng arfraind leat t -orange
by use of the contact |ess function chip C and

i ncl G@&< Oa coBmUGIcadiipuiy Mse aforfthectelamfronic device

connugﬁc%tion ntenna 12 and a socket 13 for the
N

cont & eSETF Mfc iR vaRlyY Altiadhes Y raheiammadm
i npl f, dt ket in, FIG 1
The. CSRERGRRErT ot e RIS SRR port 11 aSumed
th i | | R.. _Th t.rol ci. jt, 11
ot Sas SrERGIRIARE, Tesl MBI FHE Y s isnsas che

and 3§ekﬂ%ohﬁ%edezq%ec%ﬁﬁﬁw fg'Fgﬂ&v5%%J¥%%€EJH%H1é6N¥he

such as a function of holding equipne ormat1 on

of thebimebitkeebtbephene Z@rna fuUReld Ay fact less function
communi cating wth the contact |ess function chip C

nmountedpof pke feealsettontdcion etshe copmtiagtcdtash which is
function chip in addition to a basic operating
functrahierdt by avbichéacel dplseneypeFdC exanplas tHe short-
control circuit 11 perforns nutual 5 authentication

(equf pRERt radiresomaanical iwint f uniked iocont dtte loegact less
function chip C and supplies equipnment information of

t he ABBPHBLFEEépRoREIECERCENEYCcHfEadf the contact less

function chip (electronic device) C mounted on the
mobile telephone P permits contact less communication
with a reader/writer RW used as an external device.

The mobile telephone P is confiqured to realize
the contact less communication by use of the contact
less function chip C and includes a control circuit 11,
contact less communication antenna 12 and a socket 13
for the contact less function chip (which is
hereinafter simply referred to as a socket) as shown in
FIG. 1.

The control circuit 11 controls the whole portion
of the mobile telephone P. The control circuit 11
includes a CPU, memory, various internal interfaces and
the like. The control circuit 11 has a function such
as a function of holding equipment information of the

mobile telephone P or a function of communicating with
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| ess function chip C based on the comruni cation

function with the contact |ess function chip C. 10 The
socket 13 for the contact |less function chip is

connected to the control circuit 11 and antenna 12.

The socket 13 for the contact |ess function chip is so
configured that the contact |ess function chip C can

be nmounted thereon. The socket 13 for the contact

| ess 15 function chip has a function of connecting the
contact less function chip Cto the control circuit

11 aftfie contacti Agsshd wweritiant dhdgs O umatriten e LHE tawcket
t he gntenna 12. The antenna 12 transmts/receives

r adi & 3waQP&s Lheo cosit aghntlests Ifé@s:té@mmhléatlimradmfmon to
respect. _to the reader/witer RWvia the contact |ess
fung{ai %ﬁsd’ﬁi FPErafREe fanctieon. &t &de |%Jf%mhe<ﬂfone-
chi [ ct to the.antenna 12 via the socket

13 {507 BSHBIBEC e L P Rc Ao e s 6 o e
cont : ' [ radi Q ni_cati.qQn

R oA S AT PR LAY, SRR PR R "R, e

ext eepat acdeviee E NG adio i i.0 i

The contact lees FoRCRioR aRi & REPHid e taliihent
conf i ghoambenoal oftheheohbast ol @23 ephdhet iPOR ChRiHR
used as an el ectronic device nounted on the nob
t el eppsnefPnusédnasht pecpbaball ent €hei BahrdnQ@uitRERNt

i s explained. The contact |ess function chip Cis

conf fgnekdonowibb kkmpeabkyctolesed fanctienmebiilec.

t el ephone P used as the portable term nal equi pnent.

For exanppé? gReket 13 for the contact less function chip

ontact
| e

is connected to the control circuit 11 and antenna 12.
The socket 13 for the contact less function chip is so
configured that the contact less function chip C can be
mounted thereon. The socket 13 for the contact less
function chip has a function of connecting the contact
less function chip C to the control circuit 11 and
connecting the contact less function chip C to the
antenna 12.

The antenna 12 transmits/receives radio waves
for contact less communication with respect to the
reader/writer RW via the contact less function chip C.
That is, the contact less function chip C is connected
to the antenna 12 via the socket 13 for the contact
less function chip so as to attain contact less
communication (radio communication) with the
reader/writer RW. The reader/writer RW is an external

device performing radio communication with the contact
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contact less function chip Cis provided as a chip 10

portion of a conbination card or a contact |ess type

IC card, an IC card of USIM (Universal Subscriber

Identity Moddule) or SIM (Universal Subscriber

Identity Module), PC card or various types of nenory

device. Further, the contact less function chip C

neets the |1 SO | EC14443 15 spectif8cation or |1SQO | EC7816

specification as the basic specification, for

exanple. FIG 2 is a block diagram show ng an exanpl e

of tBEScéMhicgdoat icdripofC.t he contact |ess function

chip C munted on the nobile tel ephone P. 20 As shown

in FIG 2Ne¥te &t &enfises aftummat iadh tdte pror@date| Letkes

a gﬁg 21 ,nenngy 22, chip control circuit 23, contact

comuitfEStPRg Codet ColiSeE asornasl scégenicomaiiceamaygted on

sect | n ontact portion 26. The CPU 21 perforns
R0 g R TA Sl g e

vari ous processes-h o

th .+ Ih 22 | fi db ROV
v PR abe HBROGTSEr e menory (for exam

RAM or e n i'le menory (for exanple,

EEPROM OVTEEa%Gn%ng-l%@th%n%%q%%y éﬁbg?i qui H??gured to

i nformati on table 22a an antenna c eristic

tabl be226mavebpoxbdadedThe takl 89p228. 22088 e P used as
provided in the rewitable nonvolatile nenory, for

exanphe. p6r¥hblehipraontlokqGipeht . 23Fos BxGhpAW,t the
which controls the operation of the contact |ess
f uncepohacthips€ foootdbngchopt heipr peessdby theaCRdip
21. The contact communicating section 24 is a unit
whi cPOLpePRop Asaceambinatbanuapcdt bonawcbhtbbe debisl €ype IC
card, an IC card of USIM(Universal Subscriber Identity
Module) or SIM(Universal Subscriber Identity Module),
PC card or various types of memory device. Further,
the contact less function chip C meets the ISO/IEC14443
specification or ISO/IEC7816 specification as the basic
specification, for example.
FIG. 2 is a block diagram showing an example of
the configuration of the contact less function chip C
mounted on the mobile telephone P.
As shown in FIG. 2, the contact less function chip
C includes a CPU 21, memory 22, chip control circﬁit
23, contact communicating section 24, contact less
communicating section 25 and contact portion 26.
The CPU 21 performs various processes based on
a program recorded in the memory 22. The memory 22 is

configured by a ROM, RAM or rewritable nonvolatile

memory (for example, EEPROM or flash ROM). 1In the
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10 tel ephone P. The contact conmunicating section 24
is configured to be connected to the control circuit
11 of the nobile tel ephone P via the contact portion
26 and the socket 13 of the nobile tel ephone 13. The
contact |ess conmunicating section 25 is a unit which
perforns 15 contact |ess communication (radio

communi cation). The contact |essScoAnuni cating section
25 is configured to be connected to the antenna 12 of
the nobile telephone P via the contact portion 26 and

t he seolcety 223 e tduminppisErte itreflcaplaomieorl a2 N2d ,and
the contact | ess conmunication by the contact |ess

f uncBNGSNEE |$he ras tegtiantditd daldle 2platingukoFidest .,
when ghe contact Iess function chip Cis nounted on

t he 6E6k&ERPLE S0 2% he JfbbiarE B im thee regitable

cont act cammuni cati ng section 24 of the contact |ess
funcppgﬁogﬁFﬁqéiW? gi éFif&ﬁﬂﬁiﬁﬂed to the control
circuit 1 f il e tel.ephone vi a the contact

10 porti o#h%G cghp%t hr?éo%céorr?tlac . Ceuslsq: fjl??ncjﬁ éh THi Pt iyt eh

the csaekeh s13nQf otplé%am%!nl %ftletlo ﬁ%re?&apt llré%%: eprhction

st ate, the control C|rQU|t ( mobi I'e _ one
Pt EARBITCL 8 ce@WHARMRNt of QT B Oyt 118, TR ez&. | The
n

tel ephone 5 P to the contact |ess function chip

thi scoasect icommsinpeatiitigedelerdnhe4CRY 21 ofitt Rghich
contact less function chip Cto issue a request to

t he pebifbemst ebephante cBmnmn iegutiipme At thn froyaTatdan oy

use of the contact comunicating section 24 and

recep@éeQQQngn@nt The contact communicating section 24 is
configured to be connected to the control circuit 11 of
the mobile telephone P via the contact portion 26 and
the socket 13 of the mobile telephone 13. The contact
less communicating section 25 is a unit which performs
contact less communication (radio communication).
The contact less communicating section 25 is configured
to be connected to the antenna 12 of the mobile
telephone P via the contact portion 26 and the socket
13 of the mobile telephone 13.

Next, the contact less communication by the
contact less function chip C is schematically
explained.

First, when the contact less function chip C is
mounted on the socket 13 of the mobile telephone P, the
contact communicating section 24 of the contact less

function chip C is physically connected to the control

circuit 11 of the mobile telephone P via the contact
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10 information fromthe nobile tel ephone P as a

response. \Wen receiving the equi pnent information
fromthe nobile tel ephone P, the contact |ess

function chip C perfornms an antenna characteristic
setting process and conmunication protocol setting
process used in the is contact |ess communi cation

based on equi pnent i nformati-onl0rom t he nobil e

t el ephone P. When the comunication protocol setting
process and antenna characteristic setting process

are compliened 6 tafe theonmtcadtadtesiss sconfmmdtciadn nth et iamd the
25 of the contact 20 less function chip C nounted on

t he #OiKeE tl8) efhdhe mohid esdreliqmthone st.at eln rtlwks cétate,
contact | ess comunication wth an external_ device
sucht§§ fREtreAd&mmitterl IRRE ddie mobide drevrphigne P
usin% the antenna (12 of the nobile tel ephone

P. 25
Next " “ERE S SImTACANSOT SEHATHE prode &s ¥t MWinkactelephone
|eSSPCan¥ﬂ%C%%hggf yl%%% %RE&%PCH£%%%4I%?CLESP tﬁ%gr%ase,

t
C i s expl al ned. It hi's exa ,ras’t

comuyRi ¢at bR Ietlling o PecesHd o ¢taet A&ﬁ?ﬁc%:less
by Ip ¢ a

conmuni cati on the contact 1less function c

conMinheatib@n chAgt eCllo Saldicnd RIPERSS RASEE Wbbile
equi pnent information of the nobile 5 tel ephone, an

ant ensdephanacteifiost iegud @hleinty iPFRERST 1 ALRH Wt tde the
measurenent of the antenna characteristics and an

ant enpatehar actewindtriat iset tsieng iPHOCES anasRtdive equipment
equi pnment information of the nobile tel ephone are
exp|épﬁ@§mation from the mobile telephone P as a response.
When receiving the equipment information from the
mobile telephone P, the contact less function chip C
performs an antenna characteristic setting process and
communication protocol setting process used in the
contact less communication based on equipment
information from the mobile telephone P. When the
communication protocol setting process and antenna
characteristic setting process are completed, the
contact less communicating section 25 of the contact
less function chip C mounted on the mobile telephone P
is set into a state in which contact less communication
with an external device such as the reader/writer RW
can be performed by using the antenna 12 of the mobile
telephone P.
Next, the communication setting process for
contact less communication by the contact less function

chip C is explained.
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10 First, the conmmunication protocol setting process
for contact | ess conmunication in the contact |ess
function chip Cis explained. FIG 3 is a diagram
schematical ly showi ng an exanpl e of the configuration
whi ch realizes the 15 comruni cation protocol setting
process for contact |ess conmmunication in the contact
| ess function chip C. As shown ild FFG 3, the

comuni cation protocol setting process for contact

| ess conmmunication in the contact |ess function chip
C is perf diméd isasedmml €20 i mrertmniurf orateidons&dting
acquired fromthe nobile telephone P and infornation
st or BIOFRSEhé& OqGoprrett  Liastso aeammusyi aadian dpa.the contact
Furt her omruni cation protocol setting process

t.h
f or SﬁFagP%F%§§F08ﬁﬁﬁthaﬁ(ﬁ?WW?WHﬁ?QﬁﬂﬂzRﬁoqQﬁﬂ# setting
func L8Re E'Bagehso%eEL@égggwixﬁﬁ qﬁﬁﬁ%iﬁ#zéf the mobile

co nication protocol

(COHHE@EBQBBQU @50%9%95n%ekﬁ%gkwt@%fggyniégptf%z process

conmmuni cat1 on protocol setting section (communi tion

12 paekaceh sabkt nag sLtRGEN®NL 33 h L AN GAId AN acteristics
protocol setting data section 34 and conmuni cati on

contant aai eayehndSchiltecequiiRFRR! st ¥tk ikhsed on
information 5 acquired fromthe nobile téel ephone P

The equipment infbommatioanolthe smophlliced flcPRdhe are
mobi | e tel ephone P when the contact |ess function

chi pexriginsdnted on the nobile tel ephone P. The

equi pnent _information 31 supplied fromthe nobile
te|ephoneFPr§§,ré@@rggamuﬁlcation protocol setting process

for contact less communication in the contact less
function chip C is explained.

FIG. 3 is a diagram schematically showing
an example of the configuration which realizes the
communication protocol setting process for contact less
communication in the contact less function chip C.

As shown in FIG. 3, the communication protocol
setting process for contact less communication in the
contact less function chip C is performed based on
equipment information 31 acquired from the mobile
telephone P and information stored in the equipmeht
information table 22a. Further, the communication
protocol setting process for contact less communication
in the contact less function chip C is performed by.
use of a communication protocol determining section
(communication protocol determining function) 32,

communication protocol setting section (communication



10 the nenory 22 in the contact |ess function chip C
For exanple, as the equipnent information 31, as shown
in FIG 3, specification information of the nobile
t el ephone, local information and user service infornma-
tion are provided. As the specification information 15
of the nobile tel ephone, for exanple, infornmation of
a nmaker's nane, nodel nunber - fddction, perfornmance
and the like is provided. Further, as the |oca
information, for exanple, information of a country's
nanePreégicon, se&itiinge flunstt immd t33e |doenuns qartdvdrdgrkotocol
20 In addition, as the user service information, for
exanpPé L[t St iS6§ tdfora 3demnicf icoamanisladdioromiant rol
certificate) %f avai l abl e service and the like is
pr ovFdEG 1 ¥hé equi prent i nformation table 22a Ls

revi ousl 25 pr.ovided .in the menory 22. In the |
gquipnent%hﬁn gﬁﬁﬁﬂe t%ﬂ§Q§Wiﬁi°qr#bﬁﬁhﬁQﬁ?rﬁ?tlon

i ndi 46 etti ont ent rLresponding the .
equi gt rar G Rat o SEoLLE, FEBRRAE LS g $hutement

tel epheBemakSopt 81eds BRLEAAWP!I S om ithe! RELAIY REYhone
information table 22a, information indicating a

requpbr eHefORAENGAtCR REe@E0ERINcta onC MTYNICCAl }Hbunted on
protocol which is required to be 5 supported as a

cont abhe hebsleonwleptaheo®.f umekl equaibmehite ie@Fdragition 31
| ess function chip) or a comuni cation protocol of

cont agpplésd Copmunheaticbd lehitel ebsonpr &f dsenteicaldded in
set is stored for conmunication setting of contact

10 | esst@enmanpest 28nivothespondiang flesshéunction chip C.

15

20

25

For example, as the equipment information 31, as shown
in FIG. 3, specification information of the mobile
telephone, local information and user service informa-
tion are provided. As the specification information
of the mobile telephone, for example, information of
a maker’s name, model number, function, performance
and the like is provided. Further, as the local
information, for example, information of a country’s
name, region, service list and the like is provided.
In addition, as the user service information, for
example, information of a certificate (electronic
certificate) of available service and the like is
provided.

The equipment information table 22a is previously
provided in the memory 22. In the equipment
information table 22a, information indicating setting

contents corresponding to the equipment information 31
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10 equi prent information. The equi pnent information
table 22a is provided on a rewitable nonvolatile
nmenory as described above. For exanple, infornmation

in the equipnment information table 22a can be
rewitten according to a change of the service
contents at 15 the operation tine and a change of the
specification of a system contaiBni rRg an externa

device which is a contact |ess comunication partner.
The communi cation protocol determ ning section 32

det ePii Nag igusomeiileattiedieniostescdls \whiortedt.he Fronteactmple,
20 less function chip C preferentially realizes for

cont &8t th&s §WeRAERitc dtiformaaden ¢rbilise 225ui prdistrmation
infonggﬁion.Sl and i nformation stored in the equi pnent

i nf of RET 611 {'dbPe "854 1 “Pite PORCTIIGAR tdP™ B d@fndni (Ga-
e oBEAEER5 £ 18h°BR B, FE < i rb o e S ¢

bEaL ti Lon.33 set .
CommnFEStran Brofocol For Contace TReLtRs R etepn of

14 basedoARadet eeBNF,HeR iBY, Eggpﬁogqugigéﬁﬁﬁ%ication

protocol determ ning section 3 n the comuni cation

prot peotocset bifngoseatitonedld, camm@ABALGAL Qf 1RHOtQcOl

to be realized with top priority is set, the priority
ordepréfefenaindly semmisi sabired Foet eeahsini®a%€bnOlsetting
required conmunication protocol are set (a setting
procefscpatapger L esmedomnuadtatabe onkyespenddqyi ted the
communi cation protocols). The function of the
cormBfltBI'FBh pRrépsmatLiosett Thg saoipwandlingorealtioed table

by tES contact | ess _
a 1s provided on a rewritable nonvolatile memory as

described above. For example, information in the
equipment information table 22a can be rewritten
according to a change of the service contents at

the operation time and a change of the specification
of a system containing an external device which is

a contact less communication partner.

The communication protocol determining section 32
determines a communication protocol which the contact
less function chip C preferentially realizes for
contact less communication based on the equipment
information 31 and information stored in the equipment
information table 22a. The function of the communica-
tion protocol determining section 32 is realized by the
CPU 21 or chip control circuit 23.

The communication protocol setting section 33 sets

a communication protocol for contact less communication
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10 conmuni cating section 25 or chip control circuit

23. In the communi cation protocol setting data section
34, various conmunication protocol setting data itens

set by the comunication protocol setting section 33

are stored. The conmuni cation protocol setting 15 data
section 34 stores a plurality of conmunication

protocol setting data itens 34a,1434b, 34c, 34d, The
comuni cation protocol setting data section 34 is
configured by a rewitable nonvolatile nmenory. For
exanmplased lve cermmiicatiom pryottoeolcsetun ing tiadra Rfbtocol
section 34 is configured by the nenory 22, an interna
neno AR LS ndm@mse 3L orh & Zontlac tt Hee ssommwimiugs twiatn mgrotocol
section 25 or an internal nmenory (not shown) of the

chi p SEGHENGI SEGTAG™ 323, ATREOMBIHAA RN RF stk dio be
settiggldatg bﬁgns 34a, .25 34b,, 34c, 34d, are

setting d&t s OBy PEdSoidithg S 6 tvarifguPriority order

co m’r’g@i 9@&58@1 sPI! E:nﬁx%?llﬁ% aftQLro ¢ r}:tq%%tc oI ]]%E ?}Cst i soent Ke3d pr qu ired

conmuni cati on whi € cont act 1€ss

15 E%ﬂhhﬁ&%a@%%ﬂp?&E%kcoﬁo%r%x%%RlQEz?%ééﬁ%ﬂj rogess is

communi cation protocol for contact less co I'cation

whi cpetriie rmeantack ckess thurellyor Hehite o iR idftmunication
(supports), a communi cation protocol (type A type B

or theokbkels)5 dehendanky ilbBOCIFEEHA4Iurd cation protocol
conmuni cati on protocol whose specification is

i ndepehdéngl gedefioned3i nseaeh lizedntoyy the corsiades dss
I'n the conmmuni cation protocol setting data section
34, GAMAPBACRR1WAI SRcsérni B§ dat ahdfp awnexicdt icigrcuit 23,
In the communication protocol setting data section
34, various communication protocol setting data items
set by the communication protocol setting section 33
are stored. The communication protocol setting
data section 34 stores a plurality of communication
protocol setting data items 34a, 34b, 34c, 34d,
The communication protocol setting data section 34
is configured by a rewritable nonvolatile memory.
For example, the communication protocol setting data
section 34 is configured by the memory 22, an internal
memory (not shown) of the contact less communicating
section 25 or an internal memory (not shown) of the
chip control circuit 23.
The communication protocol setting data items 34a,
34b, 34c, 34d, -+ are setting data items corresponding

to various communication protocols for contact less

communication which the contact less function chip C
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10 communi cation protocol is previously installed and
an area in which setting data of a conmmunication
protocol newy downl oaded is installed are provided.
In an exanple of FIG 3, the conmunication protoco
setting data itens 34a, 34b, 34c are the 15 existing
communi cation protocol setting data itens previously
installed therein. For exanple, lisn FIG 3, the

comuni cation protocol setting data 34a is setting
data corresponding to a comunication protocol of type
A of resdizECl44aromtisoh | Fdreresiamaflieer a8 npley communication
referred 20 to as type A). Further, the comrunication
pr ot BEAILCSElt |f@gf FRE agdh h@%aqmnwgwmtawn which the

corres ndi_n communi cati on protocol of type
6%%%{4 Eés ERReE s it 29 5 swswr@s

to ag I.n addi ti on, e Cco ni cati on

protoco%%mg c3518§t§§2§Q§ﬁ} Y$& tind g £ or the like)
1 t t | .wh

CpecPRARLNSy §S?K§epengé%?|°'yl-‘° o B 7 Shiph i agoeol

As shawsel BpELGri3atiiBnt N G9 ﬁﬁgﬁ#ﬁ%ﬁgégé%xg %ﬁueach

setting dat & section 34 an ar set

of acearful ¢at iconspuel-eeql newl y added is stored IS
provi ded. For exanple, it is assuned that the setting

5 data of Inheheewommuminiatalcnop quteidaolsd s dpvdoodesbction
into the contact less function chip Cvia the nobile

t el ephenanParghenn whecthisetedmigr aatei rofuisan 2% ieft irde
contact less function chip C stores the downl oaded

set t FAPEALGa6E onheresrredi dat pae viootsdgplinsitad lidte and an

area in which setting data of a communication protocol
newly downloaded is installed are provided.

In an example of FIG. 3, the communication
protocol setting data items 34a, 34b, 34c are the
existing communication protocol setting data items
previously installed therein. For example, in FIG. 3,
the communication protocol setting data 34a is setting
data corresponding to a communication protocol of type
A of ISO/IEC14443 (which is hereinafter simply referred
to as type A). Further, the communication protocol
setting data 34b is setting data corresponding to
a communication protocol of type B of ISO/IEC14443
(which is hereinafter simply referred to as type B).
In addition, the communication protocol setting data
34c is setting data corresponding to a communication
protocol whose specification is independently defined

in Japan.
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10 conmmuni cation protocol setting data section 34 as

the comrunication protocol setting data 34d. In this

case, the new comunication protocol setting data nay

be acquired fromthe exterior by use of the nobile

t el ephone P and downl oaded into the contact |ess 15
function chip C. The communi cation control circuit 35
includes an RF circuit 41, comhéni cati on protoco

control circuit 42 and the like. The conmuni cati on

control circuit 35 is a circuit which controls

contact | éss sfemrunircali®n.3 20i Thehe ofpmmigata ©on protocol
control circuit 35 transmts/receives radio waves via

t he &Rttédmg PRtian sevd irgbidde teel eptneln Pilciresdterding data
via the connector section 26. Further, in the

com@hi CatioBR e FAtsIoNe iBTafiacads ey aidled riguigtored is
settings.are made according to setting data itens of

25 t Ré 8&§ﬁﬁnic%ﬂﬁm?ﬁi@ﬂ%ﬁuﬂ%¥sﬁﬁ PP YIRS that the setting
co Lgation rot ocol set.ti section 33. That is,

when gg%t?%gtggggqﬁ HELE iCa G oLP ;ﬁ%niﬁ%ﬂloaded
set h 0 i.cat i r | _settin secti.on 33 .

o saboPl Gas RS e ot e & T g1 e
Circyelephdnkhe freguency pdi \eh%.;poﬁ]orn%tfoq Q:riq:CLfﬁ.ﬁ%nZ of

according to the setting data o e conmuni ca

prot egel coAthhe CeREUFLGRLIYM MY & Hdl te 3D afi1ocaded
exanple, in the RF circuit 41, setting wth respect

to thetgahgsdatat pdnshst eommiuh itRItohn PRI ARELOHHTY the

to the communication protocol. Further, in the

conmapameanicpohopr ptrotolcodostertdli ng dattiat st ixet tifhs the

of the logic
communication protocol setting data 34d. 1In this case,
the new communication protocol setting data may be
acquired from the exterior by use of the mobile
telephone P and downloaded into the contact less
function chip C.

The communication control circuit 35 includes an

RF circuit 41, communication protocol control circuit
42 and the like. The communication control circuit 35
is a circuit which controls contact less communication.
The communication control circuit 35 transmits/receives
radio waves via the antenna 12 in the mobile telephone
P connected via the connector section 26. Further, in
the communication control circuit 35, various circuit
settings are made according to setting data items of
the communication protocols set by the communication

protocol setting section 33.

That is, when setting data of the communication
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10 circuit is mainly made according to the

comrmuni cation protocol. Next, determ nation of the

comuni cation protocol of top priority used for

contact |ess comunication in the contact |ess

function chip Cis explained. 15 As descri bed above,

setting of the conmunication protocol for contact

| ess communi cation into the -coAffuni-cation contro

circuit 35 is nade by the conmunication protoco

setting section 33 based on determ nation by the
comiiPE&cicdn Sertotoyc ¢lhed stommuindiasg 1201 pectticaw 13X etdting

this case, a_case wherein the conmunication protoco

set t PRGSOt i3on 133 s§@PeriMiches ﬁukiﬁﬁnﬂﬂmﬁﬁﬁﬂﬁmqﬂ Clifk of
rotocol .of .top.priqrit top- priority protoco and

|tO he ggﬁnﬂrﬁﬁ&&t ?:&%Cb‘rl&t 6%‘&( t?%tfgieﬂgl% i9GiY 133 Petr@tio are

t he - pr.iari.t, rotocol in. 25 the co ni.cati on , ,

cont%%? gFFgﬁﬁéxggth%éfpﬁﬁtﬁé@g R 3 Srimbnhice &mgiinication
r ot ternm ning [ det erm nes. .t he. .

Pop-%??gﬁgﬁ§ 55;?@%0F% agggQgg%Pﬁe%fgt5§$ﬂﬁﬁﬁﬁﬂlt 35.
infOFHBtbQBm§1e§CQH'Eﬁ@_%ﬁoghkg%i%DQﬁlese&%L?@P%H%hPrespect

and information stored in the equi pment ~ info mation

tabl eo22ne gheeef oFe L rahkesRirisON sl @s 1O 124 rding to
conditions are recorded in the equi pnent "5 information

t abl ehg2aommuoidariba debebaole arutr®peRl,i @b the communica-
protocol with respect to the equipnment information 31

of théonapkotiscbypesnofoivbiilreuitedephares iRg & the logic
exanple, when it is assuned that the device is used

in aCpFOvari iy BRipdynmedesacicofrdimgt itonthe communication

protocol.

Next, determination of the communication protocol
of top priority used for contact less communication in
the contact less function chip C is explained.

As described above, setting of the communication
protocol for contact less communication into the
communication control circuit 35 is made by the
communication protocol setting section 33 based on
determination by the communication protocol determining
section 32. In this case, a case wherein the
communication protocol setting section 33 determines
the communication protocol of top priority (top-
priority protocol) and the communication protocol
setting section 33 sets the top-priority protocol in
the communication control circuit 35 is explained.

The communication protocol determining section 32

determines the top-priority protocol based on the
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10 itens indicating the top-priority protocols of the
respective countries are stored in the equi pnent
information table 22a. Further, when different
communi cation protocols are used according to the type
of service or the functions of the nobile tel ephones
P, 15 information itens indicating the top-priority
protocols corresponding to varilBus-types of service
or the functions of the nobile tel ephones P are
recorded in the equipnment information table 22a. As
showsua PGt 3 nfarmatdgn & lofaciptiereni fatdrorthe?Gndhoirl e
the top-priority protocol is explained by assunming a
case SRHEPSCRSc Smans daficsmatrisosslorest timg htateauipment
and Japanese i ndependent

it f t A t

L peC AP EOAERT of 4PE RePA ot NI ALS Fose | dEHRaEE biags i tems

f i i C .t t A t B .and . J )

25 | Shonaidcls cBuBRYicR s KRS SecalBE a4 A e A pment
t - f i cation). For, le,

PrO EAZorhat 1691aBh e 998 AMIINCIAT 0. SRl (B AP €

te'e@B@“@rEo%@@yb%rB%%@ohnw@t@é%@@ bt @k ﬂﬁgﬂgggqﬁh§nt

the top-priority protocol is term ned based

Counth¥b$mﬁaﬂ6niBltBQ_Qﬂéiﬂﬁ%ﬁbu%nﬁgbgg'o%i%Bb%&e
acquired fromthe nobile tel ephone P. For 5 exanpl e,

i f typéephbaest @andaFdri BxBpope andnt e i4aPaREHRJ that the
i ndependent specification 1 is standard in Japan, the
t op- BEVoEEt §spreedcoh ef pEurepe tiys ofecondedieas tyF®ation
and the top-priority protocol of Japan is recorded as
the JhpBResBIiRaEpRAdERE SpeCcPtilatitgnprotocols of the

respective countries are stored in the equipment
information table 22a. Further, when different
communication protocols are used according to the type
of service or the functions of the mobile telephones P,
information items indicating the top-priority protocols
corresponding to various types of service or the
functions of the mobile telephones P are recorded in
the equipment information table 22a.

As shown in FIG. 3, an example of determination
for the top-priority protocol is explained by assuming
a case wherein communication protocol setting data
items of type A, type B and Japanese independent
specification 1 are held (that is, the contact less
function chip C supports type A, type B and Japanese
independent specification 1 as the communication
protocol for contact less communication).

For example, if the contact less function chip C
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10 in the equipnment information table 22a. In this

case, the communication protocol determ ning section

32 determ nes the Japanese i ndependent specification

1 as the top-priority protocol if the country's nane

in the equipnment information 31 acquired fromthe

nmobil e 15 tel ephone P is Japan. Further, the

conmuni cati on protocol determ Ai9ng-section 32

determines type A as the top-priority protocol if the
country's nane in the equi pnment information 31
acquiPredher owbtile rreliepdontee|FeplaondeP usedEUmpe . pl2A0raSity of
aresult, it is possible to preferentially set the
CconERMEELRE8  pitdtto EGIP -¢fr ioarittac o dogsso I dremgs teatni ioted

to the Japanese independent specification 1 when the

cont 88C°Fe88 HRcCPHRTAN' S Qame ddurrthed saw 1 pmen trghi farma-
t el ephane iin which the country's nane of 25 the
equigﬁgﬁtBinPSﬁH&F@gnf§fmi§%fa h1ls kediegkong §.s For

pOSSEQIaﬁpg.%, pr; gf %é/?%t iZ—\alilsy s%%tndtal}e ﬁomgio%%;é%% Bihsh

pr ot ocol cont a | ess comuni ca

20 b ag (o . G:hi DK nt in.the
robi | EE R aR e e hd B eRS SRRz e ok 1T g

equi papah, i Bher EBpi-pRidtiky BebeReo1FUEt BEop¥ 8l recorded
various services are provided by 5 contact less

conmaai tabeoR bByduskeotod-pirebenty eeuWRIAALIOYapan 15
protocols, the contact |ess function chip C can set

t he peforfleg asdeheoffapaniesas icdependeat epecpraletdlch 1
or the top-priority protocol according to the service
cont At Bhevpgnipaehbusnfermatéonatebpeoeilded In this case,

the communication protocol determining section 32
determines the Japanese independent specification 1 as
the top-priority protocol if the country’s name in the
equipment information 31 acquired from the mobile
telephone P is Japan. Further, the communication
protocol determining section 32 determines type A as
the top-priority protocol if the country’s name in

the equipment information 31 acquired from the mobile
telephone P is Europe.

As a result, it is possible to preferentially set
the communication protocol of contact less
communication to the Japanese independent specification
1 when the contact less function chip C is mounted in
the mobile telephone P in which the country’s name of
the equipment information 31 is Japan. Likewise, it is
possible to preferentially set the communication

protocol of contact less communication to type A when
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10 by various conmuni cati on protocols, the contact

less function chip Cis required to set the

communi cation protocol according to the service to be
of fered. Therefore, in the contact |ess function chip
C, for exanple, it is possible to set the

comruni cation 15 protocol of the service which
requires a high-speed response2fs the top-priority
protocol. For exanple, an operation condition is
assumed in which the first service is provided by

cont 48€ rFe8$acEodmssi Catnicsi oy aise 6F itsheounted in the
conmuni cati on _protocol_ 20 of the type A and the second
ser vf“8§li§ pEGEPACRS LY 1fomhdeh tdies cosmmny’ catiage BE the
use 8f catign rot.ocqol of the Japanese

éhe c nnu%i
i ndep H ehen pelitPrEAEeR 71 1 KHioPecase, the
I ah. spesd R A8 o RS Ahfo iy AhSE by

firstoppdc-ge¢gad %Sgﬁhﬁg%ﬁﬁgoég%gg%%% qF t@%ferq&?

top-priority protoc n ment I nformati

t abl ecrdanidhysont Beoe8rBYRI Cahic0R RLARCqlk $21 _ .
det erm ni ng sectiog §2 can determ ne %%g gg?%iggQﬂ%ﬁﬂ? chip

reunreSpasbtghhépp@do&@&@oﬁﬁaeEnthQaQQ%hB”%%hmunication
information 31 of the nobile tel ephone as the top-

pri opreyopodsoocnl ths Thatpirsprevenpirbtblelcariatdi®fSo the
function chip C which can set a plurality of

comBfFEaEe oncpEenbeol sWhasesatrdoasf seraipkur alriet yprofrided
services, communication protocols of contact |ess

conme¥ii B&F + BHS pFeFBRBAERALPY Preabiedd,atber dongaics less

t he fesgective seryi ¢ce contents
unction chip C 1Is required to set the communication

protocol according to the service to be offered.
Therefore, in the contact less function chip C, for
example, it is possible to set the communication
protocol of the service which requires a high-speed
response as the top-priority protocol.

For example, an operation condition is assumed in
which the first service is provided by contact less
communication by use of the communication protocol
of the type A and the second service is provided by
contact less communication by use of the communication
protocol of the Japanese independent specification 1.
In this case, the communication protocol of the service
which requires a high-speed response (communication)
among the first and second services is recorded as the
top~priority protocol in the equipment information

table 22a. Thus, the communication protocol
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10 can be set. As a result, even in the contact |ess
function chip C which can set a plurality of .
comuni ca- tion protocols used to offer a plurality of
services, efficient settings of comrunication
protocols can be nmade and the service can be o
efficiently provided. 15 As a concrete exanple, it is
assunmed that the contact |ess fainctd on chip nounted
on the nobile telephone is used for a passage contro
function (passage control service, first service) by
a pasiedgendovimnolsataiicce FUcterasdetre entranded e¥dfvice which
managenent 20 device or gate control device and a

cr edif€War@s fumdghorspeask restpndrerrenitn seTeyiemp; i meond
servi, cz) for  settlenent of the cost of an article or

servit® Qfrg‘é"tl%hej’rlalolfy Ehen makd kg Sslpohans raf the top-

functi on, i s _necessary to performa process of
nak|ﬁgl°ﬁét§59&8F8 inatlon of pern1SS|on of passage

at high s nstantane nd nt r ol t he
pﬁssagﬁ ?%%@ Exégﬁvén(ﬁ g 6?%Hﬁﬁhq?§; ?égfikpn(fplp C
t he ;

possfmglgrrl %%npe%QonPg ?%ql%3£g1 6P6Egécxb§m°t°C°ls

t aki ngea kengrrki-mg EQ%r%ﬁ%t%rQﬁe§%fdldggpxygﬁﬁﬂkf@aéaon

a case of the passage contr function hat

t he pbovecbleosttaebnkass ﬁ@@%t@@%MHﬂlegléﬁ referﬁntlally
communi cation protocol wused for the passage contro

functeehigkdr atcsetiingelo itheSelespedth®d QRPN iddhtents

protocol. Further, in the above case, for exanple, a

conngﬂDCQE|@ﬁtprercelreﬁud@nta&hnle&Stw@ﬂaﬂMﬂ&Mﬂ(ﬂéss
function chip C which can set a plurality of communica-
tion protocols used to offer a plurality of services,
efficient settings of communication protocols can be
made and the service can be efficiently provided.

As a concrete example, it is assumed that the
contact less function chip mounted on the mobile
telephone is used for a passage control function
(passage control service, first service) by a passage
control device such as an entrance/exit management
device or gate control device and a credit card
function (fee settlement service, second service) for
settlement of the cost of an article or service fee.

Generally, in the passage control function, it
is necessary to perform a process of making the
determination of permission of passage at high speed

(instantaneously) and controlling the passage, for

example, closing or opening the gate. On the other
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10 used for the passage control function is recorded
as the top-priority protocol in the equipment .
information table 22a. According to information in

the equi pnment information table 22a, the

conmuni cati on protocol determ ning section 32

determ nes the communi cation 15 protocol used for the
passage control function as the22top-priority _
protocol . Further, the communication protocol setting
section 33 sets the communication control circuit 35

by beedoef isethiengreatia afariche unemhon,cdtti ds poeisdele
used 20 for the passage control function based on

det eERi RerifoAM By felke Sesriemecdt icowaersst bgoltaking a long
determ ning section 32. Therefore, the contact |ess
functiBR ERFptlecRACSEES Ha comPariican o thomt calse of

circyjt 35 so as to activate  the communication
protgb8lp3§§8gﬁoFOPE6°EO§HHHF&§PPonTh§§ d&nt i@l the above

e L S i R S A NS

t he passage contro

in tQ@eSO@EﬁckhEeﬁégggggtEggtgggpg§hc29%n?35i%%§dg%rvice)

card function can rrie chang

conmusi gati g8 phet QBELﬁrié%i% fg%ltb];oilﬂ the nobile
t el ephone in which the contac? ess function chip Cis

mount ed, ehticaieent 180AKACELLESS CGRANUFHGALXAMAR) he 5
realized by use of a plurality of communication
protocohgnidlekiont hpeopoocedurecehtactone¥Bi eahim@Rication
protocol setting process for contact |ess . .
comusedafponthe phesagentantrbésguhundbhnotschicpo€ded as
expl ai ned. L _
the top-priority protocol in the equipment information
table 22a. According to information in the equipment
information table 22a, the communication protocol
determining section 32 determines the communication
protocol used for the passage control function as the
top-priority protocol.

Further, the communication protocol setting
section 33 sets the communication control circuit 35 by
use of setting data of the communication protocol used
for the passage control function based on determination
by the communication protocol determining section 32.
Therefore, the contact less function chip C can set
the communication control circuit 35 so as to activate
the communication protocol used for the communication
control function at the earliest possible timing and

perform the passage control function at high speed.

Further, in the contact less function chip C, the
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10 FIG 4 is a flowhart for illustrating the

procedure of the comunication protocol setting

process for contact |ess comunication in the contact

|l ess function chip C. First, when the contact |ess
function chip Cis 15 nounted in the socket 13 of the
nobi | e tel ephone P, the contact |ess function chip C

and the nobile tel ephone P are2physically connected

to each other via the contact portion 26 of the

contact less function chip C and the socket 13 of the

mobi Feedékephode fRncEhonhicgn2destatre i etheutoblyachalnging the
function chip C and the nobile telephone P are set

i nt oCPHBUBBAATIAPBaPTOKCFOSSI-bl &S &t gE6ulWhednt kbe mobile
contaci | ess function chip C and the nobile telephone
P ar ES$8PNPREoIRhENEGRMiIRECc&PNEACtpdESShIEENStaPE, i@ C is

CPU 21 of the ntact less function 25 chip C and the
cont?%anFQCqugiflSPttﬁSnﬁﬁﬁFl ©SEefePRYRe CRLpEFT GRm e

th ' [ ' t .
e bk QUL eLbCst ) NGPLRSETS LEUERIRN cat ion
equi pppbcauthentication process is a process of

permtting the contact |ess function chip C and the

nobi | e tehepBonenB peoadtiest bgate -eaainelhehion Eﬂ%&ocol

is, on the contact less function chip C side, it IS

conf setetingnptbeeeguEppreabnadthentkeatbARUALEEESSn in the

whet her or not the nobile tel ephone Pis reliable

equi perehactalesbi fentelephohépof asspepilhiiaati.on

corresponding to the contact |ess function chip).

Furt her, BAGthé wBbRl élperbphonéoP dildestiratiing the
procedure of the communication protocol setting process
for contact less communication in the contact less
function chip C.

First, when the contact less function chip C is
mounted in the socket 13 of the mobile telephone P, the
contact less function chip C and the mobile telephone P
are physically connected to each other via the contact
portion 26 of the contact less function chip C and
the socket 13 of the mobile telephone P. In this
state, the contact less function chip C and the mobile
telephone P are set into the communication possible
state. When the contact less function chip C and the
mobile telephone P are set into the communication
possible state, the CPU 21 of the contact less function
chip C and the control circuit 11 of the mobile

telephone P perform the mutual authentication process

(equipment authentication process) (step S11).
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10 confirnmed in the equi pnent authentication process

whet her or not the contact |ess function chip C

nounted in the socket 13 is reliable equiprment (a

contact less function chip of a specification
corresponding to the nobile telephone). 15 Wen the

mut ual aut hentication by the equi pnent authentication
process is conpleted, the cortr@d eircuit 11 of the
nobi | e tel ephone P reads out the equipnent

information 31 of the nobile tel ephone P stored in a
menory ( ndthes rowiemeNtera e regio g Pebded Ori@td gfrocess
31 of the nobile tel ephone Pis read, the contro

ci r c@ift PEYMGit tillvg rblei Iconttelcgpi@ss F urnrcnisi tehig e and
read equi pnrent information 31 to the contact |ess

f unctPEnmORilg eCctrdemhens I tive asdient ixait 9 reaads poriser .

to this, the contact |ess function chip C receives the
25 e biaﬁméﬁv PRf Sfaceshast feem v siden ehig éproite, it

P wvia th t act, icati ti 24 (ste

S12) 15 TRECEAMNCRNORT T SAMRPISN 3 2 U S GRgiITh BEpcess
tel B f t h t |es
e St R R R

caseeqhiiprCRY 24 Aokt ERALARLNLST LUNGHAOMChIA G

i ssues a request to the control circuit 11 of t

nobi bertesgphanagPtyi @hkhech@RlRCt GAMRINGRIdNEhip) .
section 24 and the control circuit 11 of the nobile

t el ephonkel, t pansher moblie ceqeilpmirine f rir®t,i ar 3% in

response to the request. \Wen receiving the equi pnent

i nf ocanfiome81lifir bhe equipment authentication process
whether or not the contact less function chip C mounted
in the socket 13 is reliable equipment (a contact less
function chip of a specification corresponding to the
mobile telephone).

When the mutual authentication by the equipment
authentication process is completed, the control
circuit 11 of the mobile telephone P reads out the
equipment information 31 of the mobile telephone P
stored in a memory (not shown). When the equipment
information 31 of the mobile telephone P is read, the
control circuit 11 of the mobile telephone P transmits
the read equipment information 31 to the contact less
function chip C mounted in the socket 13. In response
to this, the contact less function chip C receives the
equipment information 31 from the mobile telephone P

via the contact communicating section 24 (step S12).

The equipment information 31 of the mobile
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10 the nobile tel ephone P via the contact

communi cating section 24, the CPU 21 of the contact

| ess function chip C stores the received equi pnent
information 31 in the nenory 22 (step S13). Wien the
equi prent information 31 fromthe nobile tel ephone P
is stored in 15 the nenory 22, the CPU 21 used as the
comuni cation protocol determ Bbng-section 32 of the
contact less function chip C conpares information
stored in the equipnment information table 22a with

t he égdiepmome H miaor it ire @b test éir dBldhe laordeet less
conmpari ng process, 20 the CPU 21 used as the
comuMPEALCsN Shritt Gcdio ther @okidiend ederticare 2 ofInt Henis
cont act Ie%g f @tign chip C determ nes a required
conmifit€at O %E’ b 6col°foft Nec GERCY d&S o di ieqt idip C
to b orted (step,S15). Further, the CPU_21 used

as t Sggg%nﬁnf§ F&% 85 ThEO C68GE e tCertnittitnd Is &t itV

32 O}Cnoyﬂg eC ‘E@tl%?iei gln%S P Vfilén %tkliep % o%l?:ia% tﬁfc%o 3 ri%%x ttiélrﬂ e

i nformation sto inthé  equi prent

22a wekthibhe 2equhpmeRt %@nt&%ﬁgEq%quQ ?% %%t%%eshﬁyile

to determ ne a conmuni cation rotocol” (top-priori

pr ot ee0kpheheCPNt2GhslFRTs ¢PRMdGNERALON R R tion 31 in
preferentially activated (step gle. The determ nati on

resukespaneet tanshit tedukeet.5 the comunication

protocol setting section 33 from the conmunication

prot ocol @éeer medieny isgc trihen e3Rui pridihen imgedina i B from
result of determi nation by the conmrunication protoco

det eEREnAgidectedrpBenet Re vieommenicoatiaon woomundlcating

setting section 33 perforns -
seCtion 24, the CPU 21 of the contact less function

chip C stores the received equipment information 31 in
the memory 22 (step S13). When the equipment
information 31 from the mobile telephone P is stored in
the memory 22, the CPU 21 used as the communication
protocol determining section 32 of the contact less
function chip C compares information stored in the
equipment information table 22a with the equipment
information 31 (step S14). 1In the comparing process,
the CPU 21 used as the communication protocol
determining section 32 of the contact less function
chip C determines a required communication protocol of
contact less communication to be supported (step S15).
Further, the CPU 21 used as the communication
protocol determining section 32 of the contact less
function chip C compares information stored in the

equipment information table 22a with the equipment
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10 a conmuni cation setting process for contact |ess

communi cation by use of each communi cati on protoco

setting data item of the comuni cation protoco

setting data section 34 based on the result of

determ nation by the comuni cation protoco

determ ning section 32. 15 In the comuni cation

setting process, the conmuni eati2zén -protocol setting
section 33 makes valid the conmunica- tion protocol to

be supported (prevents an unnecessary conmunication

pr ot é&dlormadrhdreidly (edtepy tled) tandiqrerdrams @ @inntititcation
setting process of the conmunication 20 contro

ci rcHretIsHo (Fros-@rdmriidly praddamdtle atheontact less commu-
top-pr.iority comuni cation protocol. In the process of
settﬁﬁﬁaﬁﬁg%tgﬁ-&ﬁ Seh? ¥ e0GrhfurliYe AG AV agrest odiep thed)
connunica&%pn rotocol . .setting section 33 selects

setting daty OF THEYEF 128 hSTHTS ddmhfnsititged to
r ot I . i catign rqtocol setti dat a

Dot fon A RS TR st ey Rt ™ By

COMYRLCab I rqni i A

Then t Fecorinatalaeal pRekRLil A Yertbn 2.

COHHWHbﬁa&é@Qiyﬁh%tQ%%!r%%u@%l%@t@Qté?mﬁdqugﬁﬂqYHEHg]
protocol setting section 33 supplies the selected

sett tngmdatiaatabnt beotopopr detielrihi ¢QMIURICRLIRN 32, the

protocol to the 5 conmunication control circuit 35.

Thuscomhené oatmiphc arotioen 1certrdhgCisketiiion33 e Forms

various circuit settings based on the setting data of

t he fopopmipicaylovosmtniogt poocesst doal costtap tS1A)ss

It is also possible to determne the priority
communication by use of each communication protocol
setting data item of the communication protocol setting
data section 34 based on the result of determination
by the communication protocol determining section 32.
In the communication setting process, the communication
protocol setting section 33 makes valid the communica-
tion protocol to be supported (prevents an unnecessary
communication protocol from being activated) and
performs a circuit setting process of the communication
control circuit 35 to preferentially activate the
top-priority communication protocol.

In the process of setting the top-priority
communication protocol, the communication protocol
setting section 33 selects setting data of the top-
priority communication protocol from the communication

protocol setting data section 34 based on determination

by the communication protocol determining section 32.
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10 order of comrunication protocols based on the

equi pnent information of the nobile tel ephone and

sets a conmuni cation protocol for contact |ess

conmuni cation based on the priority order. In this

case, even when a plurality of communication

protocol s are supported, 15 optinmum conmmuni cation

setting can be nade based on-th@7 priority order of

vari ous communi cation protocols and contact |ess

communi cation can be efficiently performed by use of

var i #h€nc ¢ineusiecatiingn dertet edoltdie A pohgraird tisd; alweynication
the contact |l ess function 20 chip acquires equi prment

i nf OPARIECGR 1f AEmSEeRe s | & het slcaphworicattiam ifrdtocol
nnunte% i.n the nobile _tel ephone, determ nes a
commifi-EaPof SGdCoc o3 éPp§GHF€bﬁ*Fé§§lQﬁﬂﬁﬁnﬁQﬁﬁhQﬁ1data

to b ferential.l ctivated based on the equi pment
i nf o?jng%l%ontggqﬁlrrl % %ryorcﬁ fnﬂlélnr}(?&tllé’nZSDrtoé;ioéiﬂwlorFé’ drite

set SCER&U%QMQI %atCIO%[Er%%n Cucl:l.ltr ﬁél t Or ¢ rl]']t,?zcctomnunlca—

| ess conmuni catlon useée o Sett dat§ df

t op- EﬂbﬁrbBﬁtQ%ﬁ”@n&E@EkoﬁSpﬁ%k%gobarﬁ%uényf%cdygﬂéettings

the contact | ess function orns conta

|essba@ﬁﬁuBhC@hboﬁeﬁtﬁhga@aQét%@n%%e ARG 1%
the antenna 12 of the nobile tel ephone "P; it ca

pr ef ecemtinakhy iper peoroeont getebess 75 .communi cati on by

use of the top-priority comuni cation protocol and

enhance t A& déperadsicopospeed eoft ccaeitactmineeshe priority
communi cation by the top-priority conmunication

prot 9E8Er A gomaspieatiant heoobile belseghome tihe equipment

whi ch the contact |ess function chip Cis nounted,
information of the mobile telephone and sets a

communication protocol for contact less communication
based on the priority order. In this case, even when

a plurality of communication protocols are supported,
optimum communication setting can be made based on the
priority order of various communication protocols and
contact less communication can be efficiently performed
by use of various communication protocols.

As described above, the contact less function
chip acquires equipment information from the mobile
telephone when it is mounted in the mobile telephone,
determines a communication protocol of contact less
communication to be preferentially activated based on
the equipment information acquired from the mobile
telephone and sets the communication control circuit
for contact less communication by use of setting data

of the top-priority communication protocol.
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10 contact |ess conmunication by the contact |ess

function chip C having various communi cation

protocols can be efficiently perforned. Further, the
contact |less function chip determ nes comrunication
protocols which are not used and 15 conmuni cati on
protocols which are required to be supported based on

equi pnent i nformation of the-noBil e- tel ephone (for
exanpl e, the maker of the nobile telephone, the node

t hereof, specification information of the performance

and funct iTows,| eden ithfeorarattiast dfess 2Muroouidn yelaip C
region, or service information provided for the user)

and BBEECATE ICOBItE CtormsH CaITeI imadticeolwi tihased grernal

t he griorit order. Thus, in the contact |ess function

chi poedvaf gﬂ%ﬂ HS€c Shmbhitc ANtER NG do&dl $heamakile telephone
limted.;ac ding.to 25.t specification of the

nobi [ & %§|§§ﬁo égﬁﬁnﬁﬁgéﬁqﬁﬁe%eégﬁfngqqiﬁ§qLﬁﬁﬁqon

chi p.j ; rth ervi rovided. .As a resul.t .

i R RS o PYpRSR o Fho2b MR HA o graar cat o

|eSSpE@B§EanaﬁeiEngah?F"QH@t% e %ggons & ¢ N cact

efficiently operated. a speci service access

ri ghtegtheominght cat ioHt bli 2akl @Bpab Aike 138 Woefuri®at ion
not provided, it is 5 possible to prevent "t he contact

| essptanotbdn cRspaCrebuam), SUPPRhkl RGLAN URRACETIASY in
conmmuni cation protocol. Further, even when nmany
commvihicht Fba protecol $easefpnoviided chiiccit drse mounted,
required to be supported in order to permt the

devi €@NtdChel f88dCPHMEBEERGAON by the contact less function

chip C having various communication protocols can be
efficiently performed.

Further, the contact less function chip determines
communication protocols which are not used and
communication protocols which are required to be
supported based on equipment information of the mobile
telephone (for example, the maker of the mobile
telephone, the model thereof, specification information
of the performance and function, local information of a
country or region, or service information provided for
the user) and sets available communication protocols
based on the priority order.

Thus, in the contact less function chip, available
communication protocols can be limited according to
the specification of the mobile telephone in which the
contact less function chip is mounted or the service

provided. As a result, with the mobile telephone P in
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10 countries, the contact |ess function chip C can
efficiently set the conmmuni cati on protocols of contact
| ess conmuni cati on. When a new conmuni cati on protoco
for contact |less conmunication is added to the
contact |less function 15 chip, the contact |ess
function chip downl oads setting data of the new
conmmuni cati on protocol from the2%mvbile tel ephone to
add the setting data of the new comunication
protocol. Thus, the contact |ess function chip can
suppUPﬂChZGh@h§Qﬂ§@QRnhﬂﬁﬂ(ﬁMnQﬂiqnwnhmnﬂC|IsfmﬂunEEd the
As a result, weven if the new service is carried out
by uS¥SEETk FEN RewSIdhAMRNGAY ewegediashbol , the new
conmuni cation rot,ocol can be used for the new

service i it Ke it ed Sphdife a=G9F i k& hbthe right of
e T

conmuni Catl o

SUppBEEQ;dLb'l@ epder etv%n‘%ertrfq:e cotfll g:wl%ess f3n Cttlor} ecgglp C

used in a foreign countr the “con

functirem s0ppogan a§||m 9%%% @
result, thebﬁgbllg%teﬁepﬁone S in w%ﬁﬁ?dﬂm contaéﬁOtOCOl’

| ess funCtFlu@Iﬁhé&l P eV e@AMNHRAS inlah yf RGBS IS MGED Rtocols
provi ded by use of different communication prot ocol s

in &oeepgnvidendt whésh dre egdupredt tionfber RRIppY teablig

containing information which is conpared with

equi PREAr Faf permitt tbe devike mobiblee utseldedmofe naiem

t he conmuni cati on
countries, the contact less function chip C can
efficiently set the communication protocols of contact
less communication.

When a new communication protocol for contact less
communication is added to the contact less function
chip, the contact less function chip downloads setting
data of the new communication protocol from the
mobile telephone to add the setting data of the new
communication protocol.

Thus, the contact less function chip can support
the new communication protocol in future. As a result,
even 1f the new service is carried out by use of the
new communication protocol, the new communication
protocol can be used for the new service in the mobile
telephone P in which the contact less function chip C
is mounted.

Further, when a communication protocol which is

required to be supported in order to permit the device
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10 protocol of contact |ess comunication is

determned in the contact less function chip Cis
provided in the rewitable nonvolatile nenory.

Therefore, in the contact |ess function chip, the

conmuni cati on protocol which is required to be 15
supported and the criterion of the priority order of
comuni cati on protocols can be 8&sily changed

according to a change of a specification of the

nobi | e tel ephone or a change of the service contents
provitdede Neetd, inhe dommimneatoiuon ryetitsi rgidedcaess f@ntact
20 contact |ess conmuni cati on corresponding to the

equi pREAt fERELaONechdd caof erlsd Liyolsiope twéltdplidries Ragre. As
contact less function chip Cis explained. As the

nobi FeTEEFPephohBEPTRR LSy tEREPRRNENFa 112 whigh ¢t semntact
Iesslcg nic&%ion Eﬁ t he contact | ess 25 functian

chi p~ T 3s "§R6WAC N SR8 “1 38 FPSEd Yo eF&AVGuServices

HE ' ' d.. Theref .Lhe ch - .
Cori Bt PGP R ARCanta o S8Atace T Os A Ea LS in
31 ggyggsgsggyhggiggblle t el ephone P on which the

cont act unction chip Cis nounted may be
d'fferentTh@eB%GQb&QnQnih&%rhﬁ%%pkh%%%QE'#@Hﬁiﬁymmfge

characteristic of the communication control circuit

of thefeemtactnl @aschunet ceRpahicn Qiﬂﬁyegﬁi?hkk%f§&&orma—
Therefore, there occurs a possibility that the

comuhooabtonhehaphdier telephonel Whear ¥ hdepertiung o ion

t he conbi nation of the nobile tel ephone P (the antenna

of theohebPlecfetephone Pesandomhendoatdon liessletermined in
the contact less function chip C is provided in the
rewritable nonvolatile memory.

Therefore, in the contact less function chip,
the communication protocol which is required to be
supported and the criterion of the priority order of
communication protocols can be easily changed according
to a change of a specification of the mobile telephone
or a change of the service contents provided.

Next, the communication setting process for
contact less communication corresponding to the
equipment characteristic of the mobile telephone P or
contact less function chip C is explained.

As the mobile telephone P having the antenna 12
for contact less communication by the contact less
function chip C as shown in FIG. 1, devices of various

specifications are considered. Therefore, the charac-

teristic of the antenna for contact less communication
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10 function chip C (the conmunication control circuit
of the contact |less function chip C). In order to
attain a preferable perfornmance (the performance of
contact |ess conmunication) which is required for a
service in any conbination thereof, it is required to
make 15 a communi cation setting according to the

equi pment characteristics of vadki ous nobile

t el ephones P and the equi pnment characteristics of
various contact less function chips C. In the present
enmbodiPrBEed gncide wiedridien ta 12@hcormbhicrathdrchs éthtd mgpntact
process is perfornmed according to the characteristic
of t hESENEERRA1IPP FiPcéntigcmoundss gemmps chtfifgrent
nmount,ed ogﬁthe nobi | e tel ephone P is _expl ained.

Fur t HEPEPAADEhE N FESe MY PEESGITROT:, AMT thednpltdicof t he
[ [ .set. ti f d 25 di, ,
Lot RU=EAEEER ST 22, Bhic BRBnGR 1eie Tom ot £ oroidat t
t ' | ' |_ai by, t aki
oher o FReSnrERENIERS LB BRIL L hEY B 4 (F2¥%ne.

measur ed gRdreebrand (& eGaSe MELIN NS i HLEA that the
characteristic is set based on the éHU|pnent

i nf ocomhunncet ibhechakbkeetekepbenqias 33 £XaRP®ding on
First, the comrunication setting process based 5 on

the neasopehenttieaubt ehet hebankeneaephanactper(icslel Gntenna
of the antenna nmounted on the nobile tel ephone 2 is
expl afnede mobase whéephoneh®)chadacher icshitacaf 1eke
antenna 12 on the nobile tel ephone P is actually
measfiregtion chip C (the communication control circuit of
the contact less function chip C). 1In order to attain
a preferable performance (the performance of contact
less communication) which is required for a service in
any combination thereof, it is required to make
a communication setting according to the equipment
characteristics of various mobile telephones P and
the equipment characteristics of various contact less
function chips C.

In the present embodiment, a case wherein a
communication setting process is performed according
to the characteristic of the antenna 12 for contact
less communication mounted on the mobile telephone P is
explained. Further, in the present embodiment, an
example of the communication setting process performed
according to the antenna characteristic of the antenna

mounted on the mobile telephone is explained by taking

a case wherein the antenna characteristic is actually
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10 and the communi cation setting process is perforned
according to the neasured antenna characteristic is
schematically explained. FIG 5 is a diagram
schematically showi ng an exanple of the configuration
of the contact |less 15 function chip C which actually
nmeasures the character- istic of the antenna 12
nount ed on the nobile tel ephone32P and perforns the
communi cation setting process according to the
antenna characteristic obtained as the neasurenent

r esulMEeaspFefs asitoweti mridl @ sd hdheomitradthd esstenna
function chip C has the configuration to realize
conmMEMPERGESH 1 stx ilify sadc radiasy Qro e e i sti c
of the antenna nmounted on the nmobile tel ephone P and

i ncl dddS TAR © LM Sind Neh PR italisPhols @D AD ey

char act er .E2.1_5r.s'ts,t &g}eg%ﬁ%]tﬁ%c?ﬁ ,ser}c%)tntsi(??gn;qﬁenna based

characteristic

Char@ﬁt%%ESRE%su%%%k%@ggg%%pbgggf3%%?%%%%ﬂﬂ%”ﬁﬁfracteristic

characteristic setting

char agt @hieShing eSB! 'kn%gmqua_ons?sﬁtej _?_'Evé)qéﬁ.ear{:%lephone P is

conmuni cation control circuit ant enna

char agpériiskidc table 22b is previously provided in
the nmenory 22. In the antenna characteris- 5 tic table
22b, i nf oRnaEkisen wheated nused fodva rdeieymiidtiing dhehe antenna

antenna characteristic to be set) indicating the

ant ehRacBh&hgchmebiidei ¢edephespordiing atod ueBdsumeranired

data (a value of the equivalent circuit of the

ant eARd) thef comauRACakAgnc Betad NG ipgice sve dsured: foyr e

antegggording to the measured antenna characteristic is
schematically explained.

FIG. 5 is-a diagram schematically showing an
example of the configuration of the contact less
function chip C which actually measures the character-
istic of the antenna 12 mounted on the mobile telephone
P and performs the communication setting process
according to the antenna characteristic obtained as the
measurement result.

As shown in FIG. 5, the contact less function chip
C has the configuration to realize communication
setting according to the characteristic of the antenna
mounted on the mobile telephone P and includes an
antenna characteristic table 22b, antenna character-
istic determining section (antenna characteristic

determining function) 52, antenna characteristic

setting section (antenna characteristic setting
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10 nmeasurenment circuit 62 as wll be described later
is stored. Further, the antenna characteristic table
22b is configured by a rewitable nonvolatile menory.
Therefore, for exanple, information in the antenna
characteristic table 22b can be rewitten according 15
to a change of the service contents at the operation
time or a change of the specifi&atien of the whole
system cont ai ni ng an external device which becones a
communi cation partner of contact |ess conmunication.
The &HnesAantharacEatiestnac chetreratier ey ise e i 15 d2a
deternmines setting contents (setting data

corr E§FEAAING4 £ KOMEWET94 Iomacaattardstdigcuit 55.
correspon%ing to the characteristic of the antenna
mount ed on "EhETHHEBINCe ChedaSsifdre tH bdadhl o 2t ks grreviously

t he gggggadchar%%teristic 2geas redkg% t he ant enna ,
meastrrig crr &l t762"&AE 25 “nf orMati én EGHEE i atfeEteris-

ante@ﬂé %Q?E?CEQ%ESEB%Or%%%ﬁ%nz%%étFohs%gggg%ﬁgq%gg}mining

function o he ant énna characteristic

sect g8 ggtggngegg%§%ﬁtgxi§%ictQ% %%U§%¥)Oﬁﬁd¥%é€%¢quhe

control circuit e antenna characteristic se

sect hABehda PREFAERErd s$8Lt BE rREPERIS rRC G HM drlment
the character- istic of the antenna for contact | ess

commuataat homadusnuht €le0BqUAE aTRRI € itreh8RhYTe the Hitenna)
antenna characteristic setting section 53 perforns a

set t PAgthpr eoessnkochulectemstiicamean ueent ol ati ra@itddnna
55 by use of setting data corresponding to the
char@ederrshpRtorirchétankensawi If be cemsicadibddedster is

comuni cat.i on_nount ed
stored. Further, the antenna characteristic table

22b 1is configured by a rewritable nonvolatile memory.
Therefore, for example, information in the antenna
characteristic table 22b can be rewritten according
to a change of the service contents at the operation
time or a change of the specification of the whole
system containing an external device which becomes
a communication partner of contact less communication.
The antenna characteristic determining section 52
determines setting contents (setting data corresponding
to the antenna characteristic) corresponding to the
characteristic of the antenna mounted on the mobile
telephone P based on data of the antenna characteristic
measured by the antenna measuring circuit 62 and
information stored in the antenna characteristic
table 22b. For example, the function of the antenna

characteristic determining section 52 is realized by
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10 on the nobile tel ephone P based on determ nation by
the antenna characteristic determ ning section 52. For
exanpl e, the function of the antenna characteristic
setting section 53 is realized by the contact |ess
conmuni cating section 25 or chip control circuit 23.

15 The antenna characteristic setting data section 54
stores various setting data rtedd cerresponding to

vari ous antenna characteristics set by the antenna
characteristic setting section 53. In the exanple of

FI G the €RE @it own&hehahdet emindtricd sEinduig dit.a 20
section 54 stores various setting data itens 54a, 54b,
54c, 54d, Téc 3N tEH e SHEHH GG 1 bid | st I esgetion 53
characteristics. The antenna characteristic setting

dat apéégf’mﬁ 84 SE& LAGHF PFRCES ShyP 8 FéiM G 41 £he character-

i . | e, he f i f the .
5 a0 b fia &SP Be BBFEON G o (ONG A%t oSS BH a Ga on
rea'héSgFQ& Eﬂetﬂ%”%%%i%%’t%ﬁﬁ#%&ﬁkP%L é%¥¥%%9§§10r

shown) the contact 1'éss Co ni cat’i'ng

35 ' I Gnaot f ' 0 .
O A R
are pebtekpy datacqer cespARdicd@ibd e tidesidfcdiie 5 by use
characteristics of the antenna mounted on the nobile

t el epfionetohnyhbahat ke reespaeidings s of whet i ite Gstic of
may be nmounted. Further, in the antenna _
char bbeeansencaséft frg cdatacsedicisen cofmuai cartdari Mounted
whi ch setting data
on the mobile telephone P based on determination by
the antenna characteristic determining section 52.
For example, the function of the antenna characteristic
setting section 53 is realized by the contact less
communicating section 25 or chip control circuit 23.
The antenna characteristic setting data section 54
stores various setting data items corresponding to
various antenna characteristics set by the antenna
characteristic setting section 53. In the example
of FIG. 5, the antenna characteristic setting data
section 54 stores various setting data items 54a, 54Db,
54c, 54d, etc., corresponding to various antenna
characteristics. The antenna characteristic setting
data section 54 is configured by a rewritable
nonvolatile memory. For example, the function of the
antenna characteristic setting data section 54 is

realized by the memory 22, an internal memory (not

shown) of the contact less communicating section 25 or
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10 corresponding to existing antenna characteristics
is previously installed (registered) and an area in
which setting data corresponding to a new ant enna
character- istic is to be installed (registered) are
provided. In the area in which setting data
corresponding to 15 the existing antenna
characteristic is registered- sSetting data of the
antenna characteristic correspond- ing to the antenna
for contact |ess comunication nounted on the

exi stinng Nfslinad mEmsphonenqt rehawbi laef  tthed epghignecanmtcrol
whi ch the contact |less function chip C 20 may be
nmountted St e -present time) is previously installed.

Further, in the area ipn which settjng data
cor r espondi'ffy 3% HE rfg%aarftteer%?a e atler i 3% e 349t o

be regi.stered, i_ng. data caorr.espaondi to the

ant e %%ae %%rt %g(gl r%‘tS g’%ﬁt j %sosr ORI lcnacf i%o% tﬁ&] fe&Rf P fa the
new 23 MRich§ stalephane 4 he tae'?ﬁx%n e JT&%Q{ ed, QP d hn? obile
new nobil e telephone having a characteristic

di f f eeeBbhbheMobhah i0h tHhe antenna My %ﬁﬁf&? chip C may
led. In the

exi sting nobile 36 telephone) is instal

exanpkemolunkk@. 5, the antenna character- istic

setting data itens 54a, 54b, 54c are setting data

i tems (setfluirtdedat dni ttens CUEEEPUHH NGy TdN€ic setting

existing 5 antenna characteristics) corresponding to

t he datensgctianf 8d,cemt ackal éss whimumietatiingn dannt ed

on the existing nobile tel ephone P in which the

r espEEEF#EPOBELNIING Od g4 Sittiegs amtenmeevibeusioteristics is

installed. For exanple, in FIG 5, the setting data

54a pgegéppﬁﬁg installed (registered) and an area in which
setting data corresponding to a new antenna character-
istic is to be installed (registered) are provided.

In the area in which setting data corresponding to
the existing antenna characteristic is registered,
setting data of the antenna characteristic correspond-
ing to the antenna for contact less communication
mounted on the existing mobile telephone (the mobile
telephone on which the contact less function chip C
may be mounted at the present time) is previously
installed. Further, in the area in which setting data
corresponding to the new antenna characteristic is
to be registered, setting data corresponding to the
antenna for contact less communication mounted on a new
mobile telephone (the antenna mounted on the new mobile

telephone having a characteristic different from

that of the antenna mounted on the existing mobile
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10 data corresponding to the antenna of a nmaker A (or

the antenna for contact |ess communi cation nounted on

the nobile tel ephone of the maker A). Further, the

setting data 54b is setting data corresponding to the
antenna of a naker B (or the antenna for contact |ess

15 communi cation nounted on the nobile tel ephone of

the maker B). The setting data3%4c-is setting data
corresponding to the antenna of the standard

specification (or the antenna nounted on the nobile

t el epledephonet)he sstiavsdarld especi fication). 20 In FIG

5, setting data (setting data correspond- ing to the

new ant end@ e #otaendlst i) RI6ir dsparitd reptdrnd heharacter-
antenna for contact |ess communi cati on nounted on the

new ASHilCe SE&ltdpRos@tr it ams ddian tH® afdenmre setting data
chara%terlstl setting data section 54. For exanple,

25 it C8BFti(36 tdard GFtehe tRE &ﬁtréﬁﬁ@%mrn@ctt@utétq @Xlstlng

the .contact | ess function chi

d
{he setbﬁ%g%ggkg%oFrﬁﬁglgﬁteﬁﬁ&r@ﬁgP Qﬁi§ﬂ &h%santenna
EZOTQQ $ér @%n&g%taﬁ%%%n%o %%%%rl%thgw% f%lgﬁg

Further, the setting data corresp

ant eaRastchag %@Bﬁ@%ttEQ%%h%an@né%aMEQ%h”Q%%t?%éﬂéééy%e

new nobile tel ephone is acquire

t el ephoneng Batwontthe @&%ebk@&l@%@l@hQQSQQWQQ@adeQbr
fromthe nobile telephone P into thé contact |ess

f uncekempthi pi@, FGL Sexatpl setthegCaEmanisaat ii@N setting

control circuit 55 has an RF circuit 61 and antenna

measHd@tagcerreappnd2nglitke theeantenna of a maker A (or the
antenna for contact less communication mounted on the
mobile telephone of the maker A). Further, the setting
data 54b is setting data corresponding to the antenna
of a maker B (or the antenna for contact less
communication mounted on the mobile telephone of the
maker B). The setting data 54c is setting data
corresponding to the antenna of the standard
specification (or the antenna mounted on the mobile
telephone of the standard specification).

In FIG. 5, setting data (setting data correspond-
ing to the new antenna characteristic) corresponding
to the antenna for contact less communication mounted
on the new mobile telephone P is held in the antenna
characteristic setting data section 54. For example,
if setting data of the new antenna characteristic is

downloaded into the contact less function chip C, the

setting data of the antenna characteristic is stored
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10 communi cation control circuit 35, the comrunication
control circuit 55 is a circuit which controls contact
| ess conmuni cation. The communi cation control circuit
55 transmts/receives radi o waves via the antenna 12
in the nobile tel ephone P connected via the connector
15 portion. Further, in the conmunication contro
circuit 55, various circuit —setd7i ngs are nade by use
of setting data corresponding to the antenna
characteristic set by the antenna characteristic

set t iasg thectandrer8® chratadtsyrii ot thesedomimunideatd cdud.
control circuit 55, 20 a filter constant, the logic
of tentdgite dihecsiatt intee dateequenmssdind idiqga dthe antenna
and the |like are set according to setting data of the
ant efftd Eﬁ&F&EFeH%ﬁﬁ(FQﬂﬁuqﬁF% afmcaifed on the new

char ac erls tt|n section 53. exanpl e,
the RPCdLP E} ﬁ'e &t A G tbrYe cg‘235“@P&Fel‘5‘oftq]ff‘ephc’“e P

t th t t
o nf“ort#%gexe@ﬁ?her hat Rl nm ﬁ%ﬁniﬁrﬁeﬁuﬁq ile
62 ”%@?%F)?x%nésP tl'?ﬁ:od%%r e Cl nt tu%mc%qt enngup Cc, for

contact fess communication mount e
tel ephapglB. I n the antenna nmeasuring circuit 62, for
exanple, a value of the equivalent circuit of the

antenna 1Zhies confeasWaed s dbatta JINA GG INehas an RF
antenna characteristic by outputting a test signal to
t he aatenns 2. anBuehhiennat ineaantramaa die@asudrd 6@, Like the
circuit 62 supplies data indicating the neasured
ant eRABNERAFACLOn sonEred ctilreudmt 8dna tdleacanremiista o on
detern1n|n% section 52. .
control circuit 55 is a circuit which controls contact
less communication. The communication control circuit
55 transmits/receives radio waves via the antenna 12 in
the mobile telephone P connected via the connector
portion. Further, in the communication control circuit
55, various circuit settings are made by use of setting
data corresponding to the antenna characteristic set by
the antenna characteristic setting section 53.
That is, in the communication control circuit 55,
a filter constant, the logic of the logic circuit, the
frequency dividing ratio and the like are set according
to setting data of the antenna characteristic set
by the antenna characteristic setting section 53.
For example, in the RF circuit 61, a setting for the
gate of the transistor corresponding to the antenna

characteristic is mainly made.

Further, the antenna measuring circuit 62 measures
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10 Next, the nmeasurenent of the antenna characteris-
tic by the antenna neasuring circuit 62 is explained.
As descri bed above, the conmunication control circuit
55 in the contact |less function chip Cis physically
connected to the antenna 12 in a state in 15 which
the contact |less function chip Cis nounted in the
nobi | e tel ephone P. The antenna3feasuring circuit 62
nmeasures the characteristic (antenna characteristic)
of the antenna 12 in a state in which the

conmiiftc &hRgA CEERtsGIL 2@ feitheuian tsinas cformedtaadt tless
the antenna 12. For exanple, the antenna neasuring

ci r cGPRMEB1Ra54 GRe BIOURE g ofe thie awbdde g lamthariar dui t

71 o& tgﬁ an%gnna 12 as the characteristic of the

ant enfa“1%. 2BEREFAI Y2 SENFRPUE IZ WL & B re Pty SxemPle, a

Ci rcyi f _an tenna_i 5 expresse Z = R+t X ,
Therg?%Pg,o?hgﬂgn nna iﬁggsﬁﬁfﬁalzipgui e6?qﬁéﬁkﬁ?é§2 1s

a va Lgh.sapiLsti ; .equatio ressing the . .
R A e R s S

anteﬁpaoﬁbﬁﬁﬁﬁﬁﬁbi§tk%sgfsﬁeﬁa§nkgn@ﬂe %%t@%n%“ﬁ%%ying

a test signal to'the antenna 12. Specifically,

ant ennateasuthegagtbariht mBdsusyPBl 8% cEMRT @Dt S Jpvi g
different frequencies and 5 current val ues as test

si gnabsat bntiheaahhgnpaelReafhecanthofBandeLasdiratGeristic to
circuit 62 detects the value of the equival ent

ci rcuhe Fntempaesbedabyetrhetiabodeteequiatingn sastion 52.
nmeasur enent data based on a signal generated in

response VBxXthethesmegisgmamenthefatbbee antenna characteris-

tic by the antenna measuring circuit 62 is explained.

As described above, the communication control
circuit 55 in the contact less function chip C 1is
physically connected to the antenna 12 in a state in
which the contact less function chip C is mounted in
the mobile telephone P.

The antenna measuring circuit 62 measures the
characteristic (antenna characteristic) of the antenna
12 in a state in which the communication control
circuit 55 is connected to the antenna 12. For
example, the antenna measuring circuit 62 measures
the value of an equivalent circuit 71 of the antenna 12
as the characteristic of the antenna 12. Generally,

a value Z of the equivalent circuit of an antenna is
expressed by Z = R+jX. Therefore, the antenna
measuring circuit 62 measures a value which satisfies

the equation expressing the value of the eqguivalent
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10 neasurenent data is supplied as data indicating the
characteristic of the antenna 12 to the antenna
characteristic determ ning section 52. Next,

determi nati on of the antenna characteristic based on

t he neasurenent data of the antenna character- 15

istic by the antenna neasuring circuit 62 is

expl ai ned. The antenna char aet eBidst -c det er m ni ng

section 52 determ nes setting data to be set based on
measurenent data of the antenna characteristic by the

ant egnacudkadlr iasg thier auittenGiz amc dadfteymaition geattdethtenna
in the 20 antenna characteristic table 22b. Further,

in thé bansdppa ydhar acttesitstsiignedblte 22 antfeommatlizon
which is used to determne setting data to be set in

the comeReCatileR ldont rdle @ntaunina 3B rsdh oreiteuit 62
measure nent data (neasured antenna characteristic) of

the 3BPBAuPFar8rteitsc et iPg G ffied eavh dipgluEn e s mand
ant en asurin ircuit 62 is.recorded. For

exanﬁpgfeg ¥ﬁ$%ﬁ%iﬁSFEEFtSFlQQF&%ﬂtq g@ntenna 12.
Ol £pbeTh BhAS e atRE e 2RLENNA 7 AL LS TR LS e o

t el ephone of eac I”s T 'écor in &

char agbeehat g 16kl 8122h kN3 %%%‘:re%%rde bﬁﬁtttﬂe”%b%%a

itens corresponding to the ant a characteristics are

5 seéqhetibheakenpashirkfem®kehsa b sk $rcaseidha
antenna characteristic determ ning section 52 conpares

dat agéneasuedntnt rdapahsel tbheheqiiewal @llgnailr.cuithe’ hpove
of the antenna 12 neasured with data of the
equi nedenrenentudbtat asedupplikel ast @ana indicating the
characteristic table 22b
characteristic of the antenna 12 to the antenna
characteristic determining section 52.

Next, determination of the antenna characteristic
based on the measurement data of the antenna character-
istic by the antenna measuring circuit 62 is explained.

The antenna characteristic determining section 52
determines setting data to be set based on measurement
data of the antenna characteristic by the antenna
measuring circuit 62 and information recorded in the
antenna characteristic table 22b. Further, in the
antenna characteristic table 22b, information which
is used to determine setting data to be set in the
communication control circuit 55 based on the measure-
ment data (measured antenna characteristic) of the
equivalent circuit 71 of the antenna 12 by the antenna

measuring circuit 62 is recorded.

For example, as shown in FIG. 5, data of the
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10 to determ ne a nmaker of the antenna having a val ue
which is the sane as or nearest to the neasurenent
data. The determination result is supplied to the
antenna characteristic setting section 53. Thus,. in
the antenna characteristic setting section 53, the 15
antenna characteristic setting data 54a, of the

maker determ ned by the antemnad4fharacteristic

determi ning section 52 is selected and the thus

sel ected antenna characteristic setting data can be
set leﬂUth@l@@r‘ﬁTmrmutorfocmrtth&)Iarmermw t15mE 2heAsnabile
concrete exanp as shown in FIG 5, it is assuned
t hat §é€ﬂhﬁgedé>tf’a SACHME G dpdiadiargiad ithd heamrdramma

t he antenna of nmaker B and the antenna of

the §F§ﬁ&§?8r§§FﬁFn & <25 &d it GaRE WhRdnisetting data

char A [ ectiqQn 54, that 25 is, .
t he gg%ﬁacggfggé un&%ﬁon i gﬁ 3RSt %ﬁﬁﬁf

of maker Ay Lhe 2RLERRA 0k RSB g‘% ttzle antenng of

the standard setting as the SotHct

|eSSaﬁ@@HHB'%ﬂbk@@terQ%t%%a@%E%mdlnﬂh égggﬂgeq%ncompares
data nmeasured by the antenna neasuring circuit 62

nost dakasehgasuekakad t:l@tda}t@fofthfeh%q@&tv%'l%tofcﬁ%%ft 71 of
A stored in 5 the antenna characteristic table b,

t he aheeanfenchalactenissiried oet-er datkiang s e¢ld @@uﬁ&alent
determ nes that the antenna characteristic of the

nmobi FéreBlEpRbAEEeR insthearesenna theramtemiatic table 22b
characteristic of maker A. Then, the antenna

char b8t 8RF§FMangefeAKRINgfs&bEl ehtenna having a value

which is the same as or nearest to the measurement
data. The determination result is supplied to the
antenna characteristic setting section 53. Thus,. in
the antenna characteristic setting section 53, the
antenna characteristic setting data 54a, '+ of the
maker determined by the antenna characteristic
determining section 52 is selected and the thus
selected antenna characteristic setting data can be set
in the communication control circuit 55.

As a concrete example, as shown in FIG. 5, it is
assumed that setting data items corresponding to the
antenna of maker A, the antenna of maker B and the
antenna of the standard setting are stored in the
antenna characteristic setting data section 54, that
is, the contact less function chip C supports the
antenna of maker A, the antenna of maker B and the

antenna of the standard setting as the antenna for



10 52 determ nes that the setting data 54a
corresponding to the antenna characteristic of maker
A should be applied as setting data corresponding to
the antenna characteristic of the nobile tel ephone P
Further, if the nmeasurenent data neasured by the 15
antenna neasuring circuit 62 is nost closely rel ated
to data of the antenna of nmeke#l1B stored in the
antenna characteristic table 22b, the antenna
characteristic determ ning section 52 determ nes that
t he gpnéacd lelsar actmewindtdad ieh.t he nobil e tel ephone P
is nearest 20 to the antenna characteristic of naker

B. Then, FEoi¥e examedisa difartdet erdasturenetterddatd mpasured
sectjon 52 determnes that the setting data 54b
corrb§p6ﬁ8i QteﬁﬁatW@aéﬁﬁéﬁﬁacéﬁéwaété i dtsi mosft rdlosrely
B shou etting data corresponding to

the iEn‘ﬁtL ﬁﬁ§ §§p§ﬁéﬁa8 eFf‘@t e teEnnghe fnBlikes Pelséphiese in
P. Ip,ad if th d d by

the BHBCAnkCRas fhrR g R A e i Cos oL npap. c oSy Lppna
relaEﬁQrBQtQ@&@tQE ?%gggﬁgﬂlﬁg %e%%ﬁStoﬁgggﬁgeEmlnes that

antenna characteris

charaaéeahﬁéhﬁadekswheeegs% t'oimtﬁ% ﬁ%&ﬁ&@ nes Lotﬂ%the P

the antenna characteristic he nobile tel ephon

5 neﬂseﬁéatésthﬁoCBﬂéaQEEéhﬁbl%h@&akﬂ@r@gkggn%fokaker A.
standard setting. In this case, the antenna

char&beer|5hecadEEana1ﬁhaga&eétu@ﬁ152d6€bemﬁhﬁ§§ skhation

the setting data 54c corresponding to the

chara¢t@eteringnes thetanhensatofngt dadar §4setbirk@sponding
to the antenna characteristic of maker A should be
applied as setting data corresponding to the antenna
characteristic of the mobile telephone P.

Further, if the measurement data measured by the
antenna measuring circuit 62 is most closely related to
data of the antenna of maker B stored in the antenna
characteristic table 22b, the antenna characteristic
determining section 52 determines that the antenna
characteristic of the mobile telephone P is nearest
to the antenna characteristic of maker B. Then,
the antenna characteristic determining section 52
determines that the setting data 54b corresponding
to the antenna characteristic of maker B should be
applied as setting data corresponding to the antenna
characteristic of the mobile telephone P.

In addition, if the measurement data measured by

the antenna measuring circuit 62 is most closely
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10 shoul d be applied as setting data corresponding to

the antenna characteristic of the nobile tel ephone P

As a result, when the contact |ess function chip C is
nount ed on the nobile tel ephone P, it can nake a

setting for the comuni cation control circuit 55 15
corresponding to the antenna characteristic of the
antenna 12 for contact |ess eonmdzni eéati on nmounted on

the nobile tel ephone P. Next, the procedure of a

communi cation setting process based on neasurenent

dat a refl atthe! ant elna 2F chamkies isSite f dherantennge

12 in the contact less function chip Cis explained.

FI G a6tieging fdheweledretr ifsdri d dalslter &2ding ttHee antenna

conmuni cation setting process based on nmeasurement

dat a CHR Al SFitSdrva de@radndmiss tSactiyon W cattexminessthat
25 function chip C. First, when the contact |ess .
f unct6n SERRE ICha TAsHR taR e WecREb P dfe karhone 1s
nobi | e _t el ephaone, P, the 43 contact Jess function chip

C an&gﬁgﬁﬁﬁgtpeﬁgﬁh§ €ﬁ§€;%§l%ﬁ%ﬁuﬂ# ﬁhﬁ(?qﬁﬁﬂﬂ%xﬂf f
cont i .ot her _vi a, t.he _cantact portion 26 o

t he %gtﬁt"\ggt‘@l §§§Q URGt i oI\rﬁ’ 3ﬁ’ilps éasaeﬁd%?‘r‘?e FGEE 13 of

t he Gﬁﬁ&h%r@%ﬁ%@qgn%F@erﬁﬁnﬁgbs dt i N@eterm

% ines
conmmuni catl on contro clrcult 5§ of the cont act J'| ess

functham thps@t@ﬁ@gF@%t@nEQ%n%o¥%é§deEinq?¥3|5%e
t el ephone P are physically connected to eac ot her.

Thenchtlectentiatt cl ess thenehitemnahiof G tamdarkidtd ing

tel ephone P are set into a state in which
should be applied as setting data corresponding to the
antenna characteristic of the mobile telephone P.

As a result, when the contact less function chip C
is mounted on the mobile telephone P, it can make
a setting for the communication control circuit 55
corresponding to the antenna characteristic of the
antenna 12 for contact less communication mounted on
the mobile telephone P.

Next, the procedure of a communication setting
process based on measurement data of the antenna
characteristic of the antenna 12 in the contact less
function chip C is explained.

FIG. 6 is a flowchart for illustrating the
communication setting process based on measurement
data of the antenna characteristic in the contact less
function chip C.

First, when the contact less function chip C is

mounted on the socket 13 of the mobile telephone P, the
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10 contact comuni cation can be performed. In this

state, the CPU 21 of the contact less function chip C
and the control circuit 11 of the nobile tel ephone P
perform the nmutual authentication process (equi pnent

aut henti cation process) (step S21). In this case, 15

if the equi pnent authentication process is conpleted

by anot her process (for exanpl e43t he communi cation
protocol setting process), step S21 is omtted. Wen

t he equi pnment authentication is conpleted by the

equi FPEFE Cautliees ifomdtdrmpradgs  drite rodnt bettd bsshod P are
conmmuni cating section 25 of the contact [ess function

chi pPENEIREs 18 teophyfical eersaat i tdecmah mEher this|e the
antenna character,istic of_ the antenna 12 nounted on

the SHOBPACE POTpRonE Pofi Fhenicontase, fesstfungfelon chip C

cont AR sECRMAA B B e st S semrpone 2" At this
h : [ [ [, .of t [ | ent. ci [ f

The SESing) Sof TRLM S5, T R AT € it i e

te|eEBQB§cE-lé%stﬁ%nﬁﬁio%'g%i fCngﬁﬁyﬁﬁmgﬂgnégnﬁJKEZi?f the

antenna characteristic, th ntenna neasuring circu

62 tmab3let $evaphoue Peslre PngRAIR NG e RIUERNE L% ach
(step S22). The antenna neasuring circuit 62 derives

a vabubeof tMaecaquithal eshtscei Newst f@fndtﬁ%rﬁrﬁlﬁgﬁ@ nd
as the antenna characteristic of the antenna 12 based

on ouppils fedrphbecabt emeask? iinto @Spanse tig g ch

test signals (step S23). The value of the equival ent

ci rc@Pntastt pemannénnaiohacact bei peirdorafed.he Tantténina state,

12 derived based on the test signal is
the CPU 21 of the contact less function chip C and the
control circuit 11 of the mobile telephone P perform
the mutual authentication process {equipment
authentication process) (step S21). In this case,
if the equipment authentication process is completed
by another process (for example, the communication
protocol setting process), step S21 is omitted.

When the equipment authentication is completed by
the equipment authentication process, the contact less
communicating section 25 of the contact less function
chip C makes a communication setting according to the
antenna characteristic of the antenna 12 mounted on the
mobile telephone P. 1In this case, first, the antenna
measuring circuit 62 of the communication control
circuit 55 measures the antenna characteristic (a value

of the equivalent circuit of the antenna) of the

antenna 12 mounted on the mobile telephone P. At the
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10 supplied as neasurenent data to the CPU 21 used as

the antenna characteristic determ ning section 52
fromthe antenna nmeasuring circuit 62. In the antenna
characteristic determ ning section 52, neasurenent

data fromthe antenna neasuring circuit 15 62 is

conpared with data stored in the antenna

characteristic table (step S24) 430 as to determ ne

setting data according to the antenna characteristic

of the antenna 12 (step S25). The result of

det etimgavifomelay utremeartt erfna h20 aottaract etHatdateristic, the
determ ni ng section 52 is supplied from the antenna

char aBL&PNgt Meagatrdng Gl usdctG2ort B sy t & ha mintennzest
characteristic setting section 53. In the antenna

char §¢PBALSt it §§ﬁ 'aﬁ%eé‘él@t ilen Fers&iddIng dHdre argenna

etc., .G [L8s ondi n .%o Ehe antenna characteristic 25

of tRESRBILF FéF&%ﬁ n&%i §eLdVESt &d Y 9fe WEift s valent
char ac LSt ti ta.section 54 bhased on the o
resu??ggpagefgrﬁﬁﬁa ﬁgﬁggé Q%eagnggﬁhgn e ERgGeristic
45 by the QHE%HHQhQBaﬁaggﬁfkﬁﬁ'd&ﬁ?ﬂﬁ?”?ﬂgnPQ.%fﬁ%éﬁgkna 12

52. _Further, |n_t e_antenna characteristic se
sect iANreBgondeCkbCihk %%%E'@ggB%ﬁsth%t%%n@@@Ucatg%% value

control circuit 55 is made by “use of the selecte

settofigtdat aghifateptS26yculhuss ithet Re teOMIRINGAHI PR ristic
control circuit 55, various circuit settings are nmade

basedf ohhsetttagnadatadeotivespoadieng cho thike tanrttedignal is
characteristic. According to the comrmuni cation setting
proc®4BPlpbadedsoneceRerapastr datat tof thiee CRWt @inaised as the
characteristic,
antenna characteristic determining section 52 from the
antenna measuring circuit 62.

In the antenna characteristic determining section
52, measurement data from the antenna measuring circuit
62 is compared with data stored in the antenna
characteristic table (step S24) so as to determine
setting data according to the antenna characteristic of
the antenna 12 (step S25).

The result of determination by the antenna
characteristic determining section 52 is supplied from
the antenna characteristic determining section 52 to
the antenna characteristic setting section 53. In the
antenna characteristic setting section 53, setting data
S4a, etc., corresponding to the antenna characteristic
of the mobile telephone is selected from the antenna

characteristic setting data section 54 based on the

result of determination of the antenna characteristic
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10 the contact less function C neasures the
characteristic of the antenna for contact |ess

comuni cation nounted on the nobile tel ephone,

conpares the nmeasurenent data wth data stored in the
antenna characteristic table to determ ne the _
characteristic of the antenna mounted on 15 the nobile

t el ephone, sel ects setting datadcorrespond- ing to the
antenna characteristic based on the deternination and
makes a communi cation setting for the comunication

cont L1 téier antienms chaperdtermsst icontetsd riiasing section 52.
comuni cation based on the sel ected 20 setting data.
ThusFUFﬁ@eéonﬂébﬂﬁﬁé§§qﬁﬂﬂﬁiQhﬁRﬁﬂqﬁmisnﬁilﬂﬁ$xing section
setti.ngs according to the characteristic of the

ant er?ﬁg am?&ﬁtcél(}tgﬁettﬁé%kﬁqre Ghe estiBhen iged ragaldorec rol

stabkﬁrcgqgt%%t.less conmmuni cation even in a case

wher & ANt enina 225 ScREfsc far iU of é'nhee ARSI setting data
dependiag @pehhe types qf, the crg%&dn%éﬁigd%g%%f{@-ml circuit

Further, in the contadt Tess function ¢

plurgk,t yaesoels a3l u3itdnaks idle suRPhiLed Qe o, setfting
antenna for contact |ess comuni cati on nounted on the

nobi tetthekepherposdiagy @ WBRASUNE i Sl eristic.
equi valent circuit of the antenna based on outputs in

5 respons@ctorthed est tsiegratuniiiisi IPIISBEING process
communi ca- tion settings can be nade for antennas of

var i Bagedchar sbeemessiuicsmeRtr tiferthei AnthencorhactadRsS stic,
function chip C, if a new antenna with a
char BREefPRERELJiLEPEr EHRCLiGm C measures the characteristic

of the antenna for contact less communication mounted
on the mobile telephone, compares the measurement data
with data stored in the antenna characteristic table to
determine the characteristic of the antenna mounted on
the mobile telephone, selects setting data correspond-
ing to the antenna characteristic based on the
determination and makes a communication setting for

the communication control circuit which performs
contact less communication based on the selected
setting data.

Thus, the contact less function chip C can make
settings according to the characteristic of the antenna
mounted on the mobile telephone and realize stable
contact less communication even in a case where antenna
characteristics are different depending on the types of
the mobile telephones.

Further, in the contact less function chip C,
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10 that of the existing antenna appears, setting data
corresponding to the characteristic of the new antenna
i s downl oaded fromthe nobile tel ephone and install ed
(registered) into the antenna characteristic setting
data section. As a result, if a new antenna with a 15
characteristic different fromthat of the existing
antenna appears in future, coenmdli cation settings for
t he new antenna can be easily realized. Further, in
the contact |less function chip C, the antenna

char Rét&eils tiveetsalgife ties busiignalef erreatsupp Lisetl t 20:Hed
determ ne the antenna characteristic is stored is

pr ovPHEETNA & OFewOntatsite Loy sloamiung qegrimmy mobmisd tdre
crit blon or t he antenna characteristic can be easily
chang At CantdRRROREL §0a adh&cadedsiune dadiaf fod drite

fro f he exi s enna appears or if it is

R LA B e RAR S EnE L B G COMRoRESed on outputs in

corr 0 h nna hara eristi Next, a
?éQBBHEQg £50thk %e%@tloﬁng e ng%P& %Hﬂﬂg communica-

case whereln a comruni ca

anteﬁﬂ@nCBQEQEB%E'%Ehcbbsmg@gef%@sggt%%n%%uo%nE%Elﬁqﬁ

i nformati on of the nobile tel ephone i's expl aine

7 i schadhageanssechematical ly shomnng an exanple of the
configuration of the contact less 5 function chip C

whi ch mak@sraheenmini ¢aki ednsalcli N@ssCHMRIANRAINI J &, if
the antenna characteristic based on equipnent

i nf o2 ne¢voan8énoh whehnmabtherkekephefecPdiAseshown firdm
FIG 7, the contact less function chip C has the
conf Flydk a®f oRh@hfshshakesanteonmuappatiren setting data

corresponding to the characteristic of the new antenna
is downloaded from the mobile telephone and installed
(registered) into the antenna characteristic setting
data section. As a result, if a new antenna with a
characteristic different from that of the existing
antenna appears in future, communication settings for
the new antenna can be easily realized.

Further, in the contact less function chip C, the
antenna characteristic table in which information used
to determine the antenna characteristic is stored is
provided in a rewritable nonvolatile memory. Thus, the
criterion for the antenna characteristic can be easily
changed if an antenna with a characteristic different
from that of the existing antenna appears or if it is
desired to change the setting contents corresponding to
the antenna characteristic.

Next, a case wherein a communication setting for
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10 setting corresponding to the characteristic of the
antenna nounted on the nobile tel ephone P and i ncl udes
an antenna characteristic table 22b, antenna charac-
teristic determ ning section (antenna characteristic
determ ning function) 82, antenna characteristic 15
setting section (antenna characteristic setting
function) 83, antenna characteridhic setting data
section 84 and comuni cation control circuit 85. Like
t he equi pnent information 31, the equi pnent

i nf orhét IS8y BMNd sharfastirmt i oni @bt simeede foased hen nedilgment
20 tel ephone P by use of the contact conmunicating
sect i0W FA BN Ghe omtaditl 9 dssl dritrite ors ciipl Tied .
nmount ed qﬂv%he7nnbile tel ephone P, it receives the
equi prent © i of met iDri PP bAoA kLY eSRphibhe P

by u f C ct co ni cating section 24. The
ot e Sragp e B8 SRR 4 R g § el ess
t el eghore iBrb¥:n t he fact communi catin .
section 24 1s re o?dggu in %hqgeésrrgarmcroy G loﬂg IHE 109

equi prRitl sipdhnerimat iten 3k afn(t‘:ren%argol’#a tahcetaesr nlD | 'V@e Bdsed on

FIG 7, specification informtion

t el eploiemenecan fiork@rTaini @n @ Wﬂ@fﬁﬂﬂ?@é“%elephone P.
information is provided. As the specification 5

i nformati é&s ohovine imDAiTIGR (76! ephonrfndait ¥ finction chip
i nformati on such as a nmaker's nane, nodel nunber

f uncfi BAsothperbofignee tiionpmhniictie tha k&s tshedneaalication

information, for exanple, information such as a

counPPYteNAaREI TRERPOALNGeltei thel ichinriastpmdwitded.of the
antenna mcunted on the mobile telephone P and includes
an antenna characteristic table 22b, antenna charac-
teristic determining section (antenna characteristic
determining function) 82, antenna characteristic
setting section (antenna characteristic setting
function) 83, antenna characteristic setting data
section 84 and communication control circuit 85.

Like the equipment information 31, the equipment
information 81 is information obtained from the mobile
telephone P by use of the contact communicating section
24. When the contact less function chip C is mounted
on the mobile telephone P, it receives the equipment
information 81 from the mobile telephone P by use of
the contact communicating section 24. The equipment
information 81 obtained from the mobile telephone P by
use of the contact communicating section 24 is recorded

in the memory 22.
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10 As the user service information, for exanple,
informati on of a usable service certificate

(electronic certificate) is provided. Wen only the
communi cation setting corresponding to the antenna
characteristic is made, data used to determ ne the
antenna characteristic 15 may be contained in the

equi prent information 81. The amtBenra characteristic
table 22b is previously provided in the nmenory 22.

The antenna characteristic table 22b stores

i nformati & (tdet ®isigahdra diet By marei @ 8 BNt £HNae k SmPEe,
set) which indicates the antenna charac 20 teristic

cor r 8Sp&heing itno Fillfe dquismesritf ligetararatirdfipBdation of the
acquired fromthe nobile tel ephone P. Further, the

ant eRRR 1dRatgdedniosns c liogle izdionma tgragvickediser service
remet%bIe ngonvol.atil e menory as descri bed before.

Ther &FGPEMIALGr gt PFRViltlSche At edva sitreidciaatian ¢

25 tabl 2b.can he rewitten accordi ng to a change of
t he ggégfﬁﬁgéfﬁo %ththdﬁ} %aE%;ﬁéhﬂQﬁnn§ﬂ4ﬂ§ﬁf@ﬁ#e'
ext et Is i-&h _i.s _u S .a_caommuni cation - 49
part%g?bg géé%ﬁagpcﬁegg €o§%%ﬁ§b§tﬂ%?%ﬂ MO a2}

the gah¥kgenceort aL-$3hathke qgg%&@ﬁ??é&fn%Ag(yhe local
exanpl e. The antenna characteri stic determ ning

sect iAforMa820d6t €bm BRaMpAk!, | N FEIM81h such as a
corresponding to the characteristic of the antenna

nmountednomryt Bensmbi, | eegliehephene ieetitiisty idatAovided.
corresponding to the character istic of the antenna
for Benthet ukessseamiuei catfioema tiowm)t &b ror L Ibi | e
t el ephone) based on the equi pnent

information of a usable service certificate (electronic
certificate) is provided. When only the communication
setting corresponding to the antenna characteristic is
made, data used to determine the antenna characteristic
may be contained in the equipment information 81.

The antenna characteristic table 22b is previously
provided in the memory 22. The antenna characteristic
table 22b stores information (data used to determine an
antenna to be set) which indicates the antenna charac-
teristic corresponding to the equipment information 81
acquired from the mobile telephone P. Further, the
antenna characteristic table 22b is provided in a
rewritable nonvolatile memory as described before.
Therefore, information in the antenna characteristic
table 22b can be rewritten according to a change of
the specification of the whole system containing an

external device which is used as a communication
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10 information 81 acquired fromthe nobile tel ephone P
and information stored in the antenna characteristic
table 22b. The antenna characteristic determ ning
section 82 has a function attained by use of the CPU
21 or chip control circuit 23, for exanple. 15 The
antenna characteristic setting section 83 nakes a
conmuni cation setting correspondiong-to the
characteristic of the antenna 12 for contact |ess
conmuni cati on nmounted on the nobile tel ephone P. In
the patréemex cffaractterdtstliessseidrnigiseeticn &3.a 2hange of
setting process is perfornmed with respect to the
conmiiec SEIXyH Ceoondlendis adi ttH85 dpenssel af tsieid, NEpr
data corresponding to the characteristic of the

ant eR¥&d™P2€-f or contact |ess communi cati on nounted on

t he nobi | tel ephone P based on determnation by the
ant enna Zgh@n 8 Shad i i h Jeferimnioni B2 sewion
exang&edettge.a%tenn%ﬁcharacteristic setting section

83 has a® Fafeli™6n At diFe F B Gde FORIFSRIGG gro the
chip - iercuit 23. The _antenn ,
char ggtgg%lg:gtglré Sggtct i%gg%glaet gngéa niaoﬁlc’é’i‘eceﬁéarrby\far"?%e

SetttegegﬁbﬁeiR%@thggr%%Q%nQBQQe%gm%gﬁxﬁytfhthe character-

characteristics of various antenna € antenna

5 chasagtebifsthe satkhng $8¢t iceAt83t IR dPe AN & tion
shown in FIG 7, the antenna characteristic setting

dat amseot&dnof4 takonesivar ieuspheil) N®Gala drf @Fe 84/ ipment

84b, 84c, 84d, etc., corresponding to the characteris-

ti csinfoymatdos 8it ennasredhérant eheamobdnacteliegiche P and
information stored in the antenna characteristic table
22b. The antenna characteristic determining section 82
has a function attained by use of the CPU 21 or chip
control circuit 23, for example.

The antenna characteristic setting section 83
makes a communication setting corresponding to the
characteristic of the antenna 12 for contact less
communication mounted on the mobile telephone P.

In the antenna characteristic setting section 83,

a setting process is performed with respect to the
communication control circuit 85 by use of setting data
corresponding to the characteristic of the antenna 12
for contact less communication mounted on the mobile
telephone P based on determination by the antenna
characteristic determining section 82. For example,

the antenna characteristic setting section 83 has a

function attained by use of the CPU 21 or chip control
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10 setting data section 84 is configured by a
rewitable nonvolatile nenory. For exanple, the
antenna characteristic setting data section 84 is
realized by the menory 22, an internal nmenory (not
shown) of the contact |ess comunicating section 25
or an internal 15 nenory (not shown) of the chip
control circuit 23. The various ¥ettding data itens
84a, 84b, 84c, 84d, are various setting data itens
corresponding to the characteristics of antennas
mount@danitvad3 ous nobile tel ephones on which the
contact less function chip C 20 may be nounted.
Further, iThe mntenennehzhacherbsisti seseingndatdasaction 84
section 84, an area in which setting data '

cor r SFR NP Rl Yhes et tdrtistitend cherespeming to the
nount ed on .t he existgﬂg nobj | e tel ephone is installed

25 (PGS TS P AF af P G4 v e At t§49fg Rlathe antenna
' tq the tenna characteristic of a new

ﬁgg{%zlg%%letp olnsgtjics %egt 9 REHIYY {Fegi S etgé‘?j)e’é‘?r%Pl-e

51 i.d t-he ea | i ch setting data .

cor r%glg)\é)ﬁd?grg E%Ilgn't ht’ c‘ﬁger zac %rn:lyg i BT Xt i FRrting

ant eddd al sedtQHrster edhoves tJ 19 Sat %&@Jfﬁp@nﬁﬁ{%dé“gs 84a,

an antenna 5 for contact | ess conmmunicati n

the éxiost isag, ek, Eéﬂc&',emr}:%s(ﬂndihﬁ; nidyes characteris-
t el ephone on which the contact |ess function chip C

can becsowit ed rdioysy eserinnas.s IRV nhd r@{aﬁléc_ﬁgeristic
(registered). Further, in the area in which setting
dat asesitiegpdadiang et itdme Bdntienmnfigured by a rewritable
nonvolatile memory. For example, the antenna
characteristic setting data section 84 is realized by
the memory 22, an internal memory (not shown) of the
contact less communicating section 25 or an internal
memory (not shown) of the chip control circuit 23.
The various setting data items 84a, 84b, 84c, 84d
* are various setting data items corresponding to the
characteristics of antennas mounted on various mobile
telephones on which the contact less function chip C
may be mounted.

Further, in the antenna characteristic setting
data section 84, an area in which setting data
corresponding to the characteristic of the antenna
mounted on the existing mobile telephone is installed
(registered) and an area in which setting data
corresponding to the antenna characteristic of a new

mobile telephone is to be installed (registered) are
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10 characteristic of a new nobile tel ephone is to be

regi stered, setting data corresponding to an antenna

for contact |ess communication nounted on a new nobile
tel ephone (or a nobile tel ephone having an antenna
characteristic different fromthe existing antenna 15
characteristic) is installed. Like the exanple of FIG

5, in the exanple of FIG 7,-tha anrtenna

characteristic setting data itenms 84a, 84b, 84c are
setting data itens corresponding to the antenna 12

for ®FMvdcted.ess communi cati on nounted 20 on the

exi sting nobile tel ephone P in which the respective
setting datth Gheemsr s el iprévi dusdst tiinsy aldted. cofogsponding
exanQIe, in FIG_ 7, the setting data 84a is setting

dat a “CotPEs FhRdiaTs ad stHe aft eafi st irgkemterior e
ante@%aif%% cont act_l.ess conmmuni cati on nounted on the

25 mb5PrE (TECEBhSTE % (e bRalea tRSPOngHeerto tare antenna

setti 4Q is setting dat.a corresponding to the
anteﬁﬁg Cgﬁkgc%aﬁgﬁsBﬁﬂmp & SAmOEN TR WS L St |Sagisting

o, FEETID SEGRITLR S LS TS LI 2 o

the maker e setting

correspeadindeka rhecanbenna of ot ke siandar
specification (or the antennégfgrgggn%hc?%wgggdSat present)

commisi pativobuslyntadtan 1khe (Fabile ckelgphore qf the |
standard specification). Like t%e efgnp?e 0 E&&égg,ln the
in theeexanphbioh sEk&ing, duha selkireRpoddtiagB4®d ikhe antenna

stored as setting data corresponding to the antenna

for ebAractekéstic of a new mobile telephone is to be
registered, setting data corresponding to an antenna
for contact less communication mounted on a new mobile
telephone (or a mobile telephone having an antenna
characteristic different from the existing antenna
characteristic) is installed.

Like the example of FIG. 5, in the example of

FIG. 7, the antenna characteristic setting data items
84a, 84b, 84c are setting data items corresponding to
the antenna 12 for contact less communication mounted
on the existing mobile telephone P in which the
respective setting data items are previously installed.
For example, in FIG. 7, the setting data 84a is setting
data corresponding to the antenna of a maker A (or the
antenna for contact less communication mounted on the
mobile telephone of the maker A). Further, the setting
data 84b is setting data corresponding to the antenna

of a maker B (or the antenna for contact less
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10 conmuni cation nmounted on the new nobile tel ephone
is held in the antenna characteristic setting data
section 84. For exanple, if setting data
corresponding to the new antenna characteristic is
downl oaded into the contact |ess function chip C the
setting data 15 corresponding to the antenna
characteristic is stored as-thé&2setting data 84d.
Further, the setting data corresponding to the
antenna for contact |ess conmmunication nounted on the
new moiinus itcel tdpiro i urt ecaeqligred b i he tahidieone of the
tel ephone P fromthe exterior 20 and then downl oaded

f r ommetke mibi.| e Thel exsidniendP datteo 84dhel £ dtacing edsta
function chip C, for exanple. Like the comunication
cont COIF TESPON IS B carfdi s Hntarme cdimhihd cetdarotaxbnt r ol
circuit 85.is a circuit which controls contact |ess
comUAECATGRE 1Pie (OFmAle catiedh s Loaiach rkeft 85

transm ts _or receives radjo Mﬁ%FSHI ia the antenna 12

mount &SR A& HrdbiE 1 &% Mo HEFRPIHPL the
conng%%%%aggr%?%%gfﬁ%ﬁﬁ%gﬁﬂ li ke the 53 conmmuni cati on
SN

control Circui e ‘'conmuni cation contro

circuit S@ik\éarﬂh%u%xgn{gl% toS8idd NgS ane dmde,, Dy 1S, ¢

of setting data corresponding to the antenna

char ggiser 75t itheS @l thy g ARt M I ARAULK! I Gk ing data
setting section 83. Next, determ nation of the antenna

char aotrekispbindingased tor e etidl FENtcdiftmatdon 81

of the nobile telephone P is explained. The antenna

char aotemindtiat idet eonintiedy csedthedmew mobile telephone is
held in the antenna characteristic setting data section
84. For example, if setting data corresponding to the
new antenna characteristic is downloaded into the
contact less function‘chip C, the setting data
corresponding to the antenna characteristic is stored
as the setting data 84d. Further, the setting data
corresponding to the antenna for contact less
communication mounted on the new mobile telephone is
acquired by the mobile telephone P from the exterior
and then downloaded from the mobile telephone P into
the contact less function chip C, for example.

Like the communication control circuits 35 and 55,
the communication control circuit 85 is a circuit which
controls contact less communication. The communication
control circuit 85 transmits or receives radio waves
via the antenna 12 mounted on the mobile telephone P

connected to the connector portion. Further, like the
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10 82 determ nes setting data to be set based on the

equi pnment information 81 acquired fromthe nobile

t el ephone P and information recorded in the antenna
characteristic table 22b. Therefore, information used

to determ ne setting data to be set into the 15

communi cation control circuit 85 based on the

equi pnrent information 81 acqui5éd f+rom the nobile

tel ephone Pis stored in the antenna characteristic
tabl e 22b. For exanple, as shown in FIG 7, when

set t iaegudiatiaca tdenr espoi ngtcuite &t elmathe communication
characteristic is set for 20 each nmaker, data

ass o GCRICEP MG AHE Fitrentpr istueatir palkersett ihes are made
antenna 12 nmounted on the nobile tel ephone of each
makePYi $5& Qe FShT e ftde itF WEHRAI B st9 the ampieenna

22Db. thi,s case, th nt enna characteristic , ,
oot ' Y S SRR o stic
info% H% %%éygygr§§{fronwthe nobi | e telephone P
with data stored i n the antenna characteristic table

22b to detesdH Neh JTKE 5 O o NSe a{}{ee%ér%? g%ﬁ?ﬁ%tghstic

54 the nobile tel ephone) corresponding to _
equi paeet onnfrdrem@lguanrdht The detardhall o resdldor S1e

supplied to the antenna characteristic setting

sect iceneBonEhs isi rxidia iaicenna characteristic

setting section 83, 5 setting data itens 54a, etc.,

cor r espondibeg ard erne. At of stihe awtern det ey nseedion

by the antenna characteristic determning section 82

can Bé setermingise sedrhmg cktticort ccdutt rast diasad tor85the

As a concrete exanple, as showmn in FIG 7, it is
equipment information 81 acquired from the mobile
telephone P and information recorded in the antenna
characteristic table 22b. Therefore, information
used to determine setting data to be set into the
communication control circuit 85 based on the equipment
information 81 acquired from the mobile telephone P is
stored in the antenna characteristic table 22b.

For example, as shown in FIG. 7, when setting data
corresponding to the antenna characteristic is set for
each maker, data associated with the antenna of each
maker or the antenna 12 mounted on the mobile telephone
of each maker is stored in the antenna characteristic
table 22b. 1In this case, the antenna characteristic
determining section 82 compares the equipment
information 81 acquired from the mobile telephone P

with data stored in the antenna characteristic table

22b to determine a maker of the antenna (or a maker of
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10 assuned that setting data itens corresponding to

the antenna of maker A, the antenna of maker B and

the antenna of the standard specification are held in
the antenna characteristic setting data section 84,

that is, the contact | ess function chip C supports the

15 antenna of maker A, the antenna of maker B and the
antenna of standard setting as ti%e antenna 12 for

contact |ess comuni cation. For exanple, when the

equi pnent information 81 of the nobile tel ephone

coi nditdesnakile datepomakero Ar@dpsidteg t6 the equipment
antenna characteristic table 22b, the antenna

char détferimationetler mi e @Wseetniom 8Pon de¢subi nes shpeplied
antenna of the nobile tel ephone P as the antenna of
makert %A FNS dHi e tart et ehia seateetsecsion 83.

deteﬁninin section 82 determi nes that 25 the setting
dat a ‘84 ¢ T TP PHF AR Eeielc $etFEngfseqkion 83,

t f A shoul d, b lied tting dat
cor r e d e B e T i e ST S oF0  Fae
bi | | n t i t
o or el e e e el Y Pt ¢ 1
dat a cofs rERIRIr 1B StorRe o Jnlt 4iH8) AU &N, Cégz;“@acﬁ Pd SILE ip

tabl e 22b, the antenna 5 characteristic termning
sect ithe Z2miRina/dEtIRS: tdiet Nt eina Bfc tdwe nobil e

tel ephone P as the antenna of nmaker B. In this case,

the antenda charactrariestd:camgles erad ingwsect i G827, it is

determ nes that the setting data 84b corresponding to

t he eR&rAECeftihatti sedft itnlge data items corresponding to the
antenna of maker A, the antenna of maker B and the
antenna of the standard specification are held in
the antenna characteristic setting data section 84,
that is, the contact less function chip C supports the
antenna of maker A, the antenna of maker B and the
antenna of standard setting as the antenna 12 for
contact less communication.

For example, when the equipment information 81 of

the mobile telephone coincides with data of maker A
stored in the antenna characteristic table 22b,
the antenna characteristic determining section 82
determines the antenna of the mobile telephone P as
the antenna of maker A. In this case, the antenna
characteristic determining section 82 determines that
the setting data 84a corresponding to the character-

istic of the antenna of maker A should be applied

as setting data corresponding to the antenna
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10 antenna of nmaker B should be applied as setting

data corresponding to the antenna characteristic of

the nobile tel ephone P. Wien the equi pnent _
information 81 of the nobile telephone coincides with
data of standard setting 15 stored in the antenna
characteristic table 22b, the antenna characteristic
determ ning section 82 determ B8 the antenna of the
nmobi | e tel ephone P as the antenna of standard

setting. In this case, the antenna characteristic

det erciiarriaeg esdattiian B2 tdet erglires tddiaipihd he. setting

data 84c corresponding to the character- istic of the

ant enna off'usitdyedar dvhsset tihey sshoignerite irefiptnadi@s 81 of the
setting data corresponding to the antenna

char BePéliestied ephonige ardmdislese wighoratR oS HmlfeasLBdtstored
when .t he contact |ess function chip C_ 25 is nounte

on th8 ﬁlF€t€€P€pﬁ@ﬁéa§t%¥%§ﬁhq|R§QQ% 2%y the antenna

co Leat ntrol circui,t 35 corresponding to the
an?ggﬁagg a%ac gﬁstﬁée&Wupﬁg afEEMEM P4 Getggmines the

ed th bi |
ol Afkehfia® S TR MR OB R e Grtenna of
comiakeat BON 6t thAg Rl %Ce%%gC%%E%%%%n@H%%aé%éJ}StlC

ant enna characteristic hased on the edul

|ndeaaékmanﬁgtB@cﬁQBh|@2t@E%EQ%H%ebnt%g% @%@zggttlng
| ess function chip Cis explained. FIG

f| owdaaat 8fibr cblrrespbatiihg tbeth@ﬁ&M@&%@E@Qﬁ§%¥6idﬁ?the
process corresponding to
antenna of maker B should be applied as setting data
corresponding to the antenna characteristic of the
mobile telephone P.

When the equipment information 81 of the mobile
telephone coincides with data of standard setting
stored in the antenna characteristic table 22b,
the antenna characteristic determining section 82
determines the antenna of the mobile telephone P as the
antenna of standard setting. 1In this case, the antenna
characteristic determining section 82 determines that
the setting data 84c corresponding to the character-
istic of the antenna of standard setting should be
applied as setting data corresponding to the antenna
characteristic of the mobile telephone P.

As a result, when the contact less function chip C
is mounted on the mobile telephone P, a setting for
the communication control circuit 35 corresponding

to the antenna characteristic of the antenna 12 for
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10 the antenna characteristic based on the equi pnent
informati on of the nobile tel ephone in the contact

| ess function chip C First, when the contact |ess
function chip Cis nmounted on the socket 13 of the
nobi | e tel ephone P, the 15 contact |ess function chip
C and nobil e tel ephone P are brought into physical
contact with each other via the5éconrtact portion 26 of
the contact less function chip C and the socket 13 of
the nobile tel ephone P. At this tine, the
comm$Pind&citod ecsen taapimuwgi irazat torB maafn ddie 20 N tndsdile

| ess function chip C and the antenna 12 of the nobile
tel eﬁl“?&ﬁ*@hpn@ré’ FRysikealnadeconnect ed to each ot her.
Then, the contact less function chip C and nobile

t el ephone ¥8%dre & RERGFHILR Afe § rcammwhi catoimmctetting
conng%%%aggonopan be performed. In this state, 25 the
CPU 21 95F5th&CESRERN eSS truddts dntemng chargateristic
cont (@l Gl QUG 1 f. the mobile telephone P perform

t he %gfﬁgloguF gn%ﬁ%& %@ﬁtpﬁ& L8 éﬁ@iﬁ&éﬁPQKWOblle
aut h ' han ipr S p ) .- Iln. this case,, .f
The. cqtr paene 40t RES: Cntrsy dEaseasn e ST ates 15y
anot bgp1priaegss (for exanple, the communication

prot ocol setting process), step S31 is omtted. 5 Wen

the equi pmect autikent iFQakiceR ritS oeMhated B i {8 he
equi pnent aut hentication process, the contactrﬁess

conmuanpahingtieat sent2hgobroke seobbael skhessihynely on

chip C nakes a communi cation setting according to the

ant ehP8 enheaoeerhsractefrishécabterndach? tok kLl ippkinte
information of the mobile telephone in the contact less
function chip C.

First, when the contact less function chip C is
mounted on the socket 13 of the mobile telephone P, the
contact less function chip C and mobile telephone P are
brought into physical contact with each other via the
contact portion 26 of the contact less function chip C
and the socket 13 of the mobile telephone P. At this
time, the communication control circuit 35 of the
contact less function chip C and the antenna 12 of the
mobile telephone P are physically connected to each
other. Then, the contact less function chip C and
mobile telephone P are set into a state in which
contact communication can be performed. 1In this state,
the CPU 21 of the contact less function chip C and the
control circuit 11 of the mobile telephone P perform

the mutual authentication process (equipment
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10 tel ephone P. In this case, first, the contro

circuit 11 of the nobile tel ephone P reads out the

equi prent infornmation 81 of the nobile tel ephone P
stored in a nenory (not shown). Wen the equi pnent
information 81 of the nobile tel ephone P is read out,

the control 15 circuit 11 of the nobile tel ephone P
transmts the information te t#B8 centact |ess

function chip C nounted on the socket 13 by contact
communi cation. Then, the contact |ess function chip C

r eceiavéd enlte ceduiiopmpito cass)or (mttapors B1) .f r dm titel ok d e,

t el ephone P via the 20 contact comruni cation section

24 ($fephs32uipmente quitpresriti datfilommatricre sl iof ¢dmpleted
mobi | e tel ephone P can be attained by issuing a _

r equB¥t 2PGREhOreGssEct( fogs $xampi@i diec Hgrmunisca thieon
nobi | e Eele hone P. In this case, the CPU 21 of the

cont BELTPESS FEHELTNGN PERISESE )25 StEuesla %Seqaﬁ@stttef?f

equi prent j.nfor.mation .to the ntrol circuit 11 o

the nobi | 485 SBiForsE B RS, r?e‘lgcqbedhttlac&tlcodhrhﬁqi%%?l?%%ted by
sect | ; 0 |, ~Glsrcyist 5 f e e

ol enhone B Pranet ere RS Ca B o il Gt Less
the eemhatlchespof wRekiion o BCHHE JLRRUNSE S tfhction

above request. en receiving the equi pnent

i nf oemabi enmlkekr @mcoﬁunhhﬁC%Qkiidne_ste@t%@o%%c%r\di%zg‘ & the
contact |ess comunicat- ing section 24, the CPU 21 of

t he eohtaat keazatteetiseic offi phG sindeenha N rETainEtobile
equi pnment information 81 in the nenory 22 (step S33).
WhentehepbgoiepRent Ini mhasnakisen &1reft,t hhemabidterol circuit
tel ephone P is stored
1 of the mobile telephone P reads out the equipment
information 81 of the mobile telephone P stored in a
memory (not shown). When the equipment information 81
of the mobile telephone P is read out, the control
circuit 11 of the mobile telephone P transmits the
information to the contact less function chip C mounted
on the socket 13 by contact communication. Then, the
contact less function chip C receives the equipment
information 81 from the mobile telephone P via the
contact communication section 24 (step S32). The
equipment information 81 of the mobile telephone P can
be attained by issuing a request from the contact less
function chip C to the mobile telephone P. 1In this
case, the CPU 21 of the contact less function chip C
issues a request for equipment information to the

control circuit 11 of the mobile telephone P via the

contact communicating section 24. The control circuit
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10 in the nmenory 22, the CPU 21 used as the antenna
characteristic determning section 82 of the contact

| ess function chip C conpares the equi prment

information 81 acquired fromthe nobile tel ephone P
with information stored in the antenna characteristic
table 15 22b (step S34) to determ ne the antenna
characteristic of the antenra B3 (t-he maker of the
antenna or the nmaker of the nobile tel ephone in the
exanple of FIG 7) (step S35). The determ nation

resulll of tthee anvtbeniren 20 agterrectert st of ¢bed erhg néd@i pment
section 82 is supplied from the antenna

char a@fermatiionddtlerts ihfy sudtdaan 824 Cundtei @ntemila C in
characteristic setting section 83. In the antenna

char AECECTSE GCS§mﬁl%}QﬁﬁnﬁQﬁPQ§E-setting data 54a,

etc., cor ||&A,(?%$“ondi ng to the antenna characteristic 25
(the make 7 At ethd U7 SHERRKEY D1 Qe hbbn | @1 from

tel eQngnﬁ\oyllteh%e Xe%%'g% gsvg.{atet Y d:'é)f’rhtsagc!etﬁt tqefgs g:if?nflpnunicat—

t he antenna characteri

59 Qﬁ%eg.e%r&_ibl?x?gﬁgt &1 @é% %gﬁf;%ﬁe ocfont'géeci%%e%gﬁ(ngfrunction

characteristic € na enna or e

of thaipobi ke drelsepheng dde itaR Rk Af iﬂ&rr@zti 81

the antenna characteristic deternining section
Furt ber thienmehe rgnenna teparsad)er i iHeh Seid idih iedd©on

83, a circuit setting for the comruni cation contr ol

ci rcahfogBaicsomndd by udve afohile sellegirethesat tidgs tatey

(step S36). Thus, in the communication control circuit

85, VArtbasmemeeyi £2setthien§Plard nedel laas etheormrsmdrtriang
characteristic determining section 82 of the contact
less function chip C compares the equipment information
81 acquired from the mobile telephone P with
information stored in the antenna characteristic table
22b (step S34) to determine the antenna characteristic
of the antenna 12 (the maker of the antenna or the
maker of the mobile telephone in the example of FIG. 7)
(step S35).

The determination result by the antenna
characteristic determining section 82 is supplied from
the antenna characteristic determining section 82 to
the antenna characteristic setting section 83. In the
antenna characteristic setting section 83, setting data
S4a, etc., corresponding to the antenna characteristic
(the maker of the antenna or the maker of the mobile

telephone in the example of FIG. 7) is selected from

the antenna characteristic setting data section 84
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10 data corresponding to the antenna characteristic

(the maker of the antenna or the nmaker of the nobile

t el ephone in the exanple of FIG 7). As described

above, according to the comunication setting process
based on the equi pnent information of 15 the nobile

t el ephone, the contact less function chip acquires

equi pnrent information fromthe rahil-e tel ephone,

conpares the equi pnent information acquired fromthe
nobil e tel ephone with data stored in the antenna

char &&s9d st cheablet ¢ onidsd eron need et 26f the antenna
characteristic (or the nmaker) of the antenna of the

nobi | AT EFHOE L S of e nakrr i o the aacbenespondting maker
to t ntenna characteristic based on the

det erYh 1S GiIPP i YRk ene oinime fxam betef nglGor7)- by
t he mmuni.cation, control, circuit which perfornms the
cont%beI%&ﬁ?Qﬂ§(ﬁﬂﬁﬁﬁﬁ%ﬁﬁﬁ?ﬁ%?Lﬁﬁﬁ??ﬁ%%%%%ds%%F%%% 82.

sel e ti, ta, As a result, in the contact -
Iess%%ﬁﬁg%ﬁgnlbiﬁﬁ£(ﬁ?t%?%ﬁﬁ%ﬁ%ﬁfQ&ﬁ?%ﬁﬁﬁﬁuﬁ?ﬁf%Qﬂtﬁ%Ctlon
char act erj $i;i fo t ; . 1 he, nobi | e

tel egﬁ’éng ?alr%%ﬁlgteay tyﬁ{b:m e agrﬁdeugoggwg&c%yn et ressrel

commanireaiiitor scan hydealy 260 W@Q%%fé@c%tmng data

characteristic is 5 different dependi ng on e type

of thetrpbisi3e) .t elTepigne.n fHd hmmidt dhe PR rd £SSircuit
function chip, the antenna characteristic is

det eBi%i, ned ramoo sseti frasied st t it eqtd PR Ba¥ed By | @8t £ ing
of the nobile tel ephone.
data corresponding to the antenna characteristic
(the maker of the antenna or the maker of the mobile
telephone in the example of FIG. 7).

As described above, according to the communication
setting process based on the equipment information of
the mobile telephone, the contact less function chip
acquires equipment information from the mobile
telephone, compares the equipment information acquired
from the mobile telephone with data stored in the
antenna characteristic table to determine the
characteristic (or the maker) of the antenna of the
mobile telephone, selects setting data corresponding to
the antenna characteristic based on the determination
and makes a communication setting for the communication
control circuit which performs the contact less
communication function based on the selected setting

data.

As a result, in the contact less function chip,
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10 Therefore, a conmunication setting based on opti num
setting data can be easily made based on setting data
previously prepared according to the nmaker of the

nobi | e tel ephone or the naker of the antenna. In the
contact |ess function chip, when a new 15 antenna
having a characteristic different fromthe existing
antenna characteristic appears, &ettdi ng data
corresponding to the characteristic of the new antenna
is downl oaded fromthe nobile tel ephone and installed

(r egidstS@téddnd wor s cadtigTing c idraacthernsttier isettd ngf the
20 data section. Thus, even when an antenna having a

char &OEMNSt MOYHECe entt e dialtiHe &6 lanhapeamamize easily
characteri stic appears, .a comunication setting

cor r 8856nAPRy SEEPHFe st i8St iSO IR e rerim

Further, in the contact

Ll lized. 25 |
e TFaareeh AR BN (Rt AR o SRR S, Cah
[ s [ ' : det ' th t.
char SELaTar e (EERG e ol 51 THHE S difa G o

makeke@bphBgenobi l e tel ephone) is stored can be
configured by a rewitable nonvolatile nenory.

Ther ef or e FueterR ryham ahaaMeRRNadNg finction chip
characteristic different fromthe existing antenna 5
char actennst cbazppterd sarid s sledesimiedd Qreharde Rised on
setting corresponding to the antenna characteristic, a
crit&hporauépdens deffermaneonhe fartthenmabdhar aetleydhsinec,
(the_maker of the antenna or the nmaker of the nobile

t el epRBHEFOEEN BecCeaBNy celidmgedetting based on optimum

the

setting data can be easily made based on setting data
previously prepared according to the maker of the
mobile telephone or the maker of the antenna.

In the contact less function chip, when a new
antenna having a characteristic different from the
existing antenna characteristic appears, setting data
corresponding to the characteristic of the new antenna
is downloaded from the mobile telephone and installed
(registered) into the antenna characteristic setting
data section. Thus, even when an antenna having
a characteristic different from the existing antenna
characteristic appears, a communication setting
corresponding to the characteristic of the new antenna
can be easily realized.

Further, in the contact less function chip, the
antenna characteristic table in which information used

to determine the antenna characteristic (the maker of
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10 I n the above enbodi nent, a case wherein the
equi pnent i nformation of the nobile tel ephone is
acqui red and the comruni cation setting correspondi ng
to the communi cation protocol, antenna characteristic
or the like is nade based on the equi pnent
information is 15 expl ai ned. However, the present
enmbodinent is not limted te ta above case. For
exanple, it is possible for a chip nounted on the
nobi |l e tel ephone to acquire equipnent information of
t he roblsi leettegireplionehe detkermiote ey in@lst Isetdd NGShone) is
ot her than comuni cation 20 setting corresponding to
ser viS¢@ I&shlcadaticopondri quned dpea frievatitablaf rdrevolatile
nobi | e tel ephone based on the equi pnent information
of t AEMREHI‘| e THEIr&SRSIFe &YEmuken \dr iaofe et thawjang a
based,an _t he deternin%%ion. According to the above

[

embod REACT SEHE CEEmAdritEF =155 HHBh toa 9%ig g eothanna
|esscoATUL AL, San B oot 0, R seling

according to the app

port alke ihgr Fohaks %%hﬁ%ﬁnkb 82c %n@ignkf%%%%acteristic, a

Commn! Cat! on prO.C .SS ca be attaine ,
comuprieation akklciceneyteamibe %%%a%%%%n%%qchara%5$ristic

optim zation of the conmunication characteristic C

be dthai patterSofddhkl andlenadvant 2GRS @Adr of the mobile
nodi fications will readily occur to those skilled In

the aetephberef one, bet basiinyerhiaggean its broader

aspects is not limted to the specific details and

r epr esent ani tbeeabodiementediskomn andadesahdiedn the

herein. Accordingly, various
equipment information of the mobile telephone is
acquired and the communication setting corresponding to
the communication protocol, antenna characteristic or
the like is made based on the equipment information is
explained. However, the present embodiment is not
limited to the above case. For example, it is possible
for a chip mounted on the mobile telephone to acquire
equipment information of the mobile telephone,
determine various settings other than communication
setting corresponding to service applications or the
specification of the mobile telephone based on the
equipment information of the mobile telephone and make
various settings based on the determination.

According to the above embodiment, the communica-

tion setting for contact less communication can be set

to an optimum setting according to the application or

specification of the portable terminal equipment,



10 nodifications may be made w thout departing from

the spirit or scope of the general inventive concept

as defined by the appended clains and their

equi valents. 63 WHAT IS CLAIMED IS: 1. An electronic

device which is renovably nounted on portable

term nal equi pnent, conprising: a conmmunication

control circuit which performs %2radi o conmuni cation

with an external device in a state in which the

el ectronic device is nounted on the portable term na

equi PrBdgh -8 pgece Qeimiung ceddoropadviests dutrerd ratstained,

settin contents for the comunication contro

ci rcine COMVRINLER tdesn diffd Al e G0y tblenhargahand

equigngnt.on whichf the el ectraoni ¢ device is nmounted,

and &PSAMEEAT 18 O rhicO &S tan i adre it ic can be
co ' iogn control circuit based on the setting
cogygﬁkégéggérnined by the determ ning section. is 2.

5 The el ect by UM 8 AGHYAAN 4 G ar {HE NP1
conpri sing a comuni cati ng section 1 CH pertorms
dat are@eauRi ealuen tW thdshke fantial] 6 4 @HI Nale. Therefore,
equi pnment on which the electronic device Is nnunteé?
wher ehe theectetienmifi 1 sS@tlaele rdefspyedities Seidd Ndimiddd to
contents corresponding to a comuni cati on protoco
usedthkospeadifd cc demadilcatkinan rey ridse nteranue catbaiment s
control circuit based on equi prent information
acquEhednf pomh tigecpdbesgbherednyi ndicceqaipEnt, branisels
of the communicating section, and the setting section

10 getgmodifications may be made without departing from the

spirit or scope of the general inventive concept as

defined by the appended claims and their equivalents.



10

15

20

25

25 a conmuni cation protocol for the conmunication
control «circuit based on the setting contents
corresponding to the comunication protoco

determ ned by the 64 determ ning section. 3. The

el ectronic device according to claim2, further
conprising a nenory which stores a plurality of
setting data items correspondi ng@3to-vari ous commruni ca
5 tion protocols used to performradi o comruni cation
by the comunication control circuit, wherein the
determ ni ng section det"&4d nES CAINBY I8ontents
correspondi ng to a conmuni cati on protocol used for
radi o communi ¢t PP IREAHE Qs citieh tonterpvably
circuit gased on equi pnment information acquired from
the PSFP&SCe Of"erpr‘ﬁrg:ﬁqufqlﬁeﬁﬂﬂ'ﬁ}a,l ST AARE et tGHYPrising:

2ECU) O 1B FELLL M0 S % COIALERL 00601l

circuit based on setting

det eﬁcgjd'iiongzoﬁ\?n%tn!i%éci%% %vit-ﬁh%nele%&térqmdl;togee\%jifcce: inne @ state

according to claim3, wherelin setting

COMMYRAI GAliichN tPl0leaeRlt r RAAQUIdSRA I B the R alll & he
term nal equipnment is registered in the nenory en

sett ppgrdale ekriieanewquagmast cation protocol used
for radi o communi cation by 20 the communi cation

control ciar cgitterinsl rdoquiserdt faromtiheh prtahhndersdnelng
equi pnent by use of the communicating section. 5. The
el ecEPBirE tdeiore thec grogimyg itca tdlca maht radherigiquitthecorre-
determ ning section determ_nes one of a
sponding to the portable terminal equipment on which
the electronic device is mounted, and

a setting section which makes settings for the
communication control circuit based on the setting
contents determined by the determining section.

2. The electronic device according to claim 1,
further comprising a communicating section which
performs data communication with the portable terminal
equipment on which the electronic device is mounted,

wherein the determining section determines setting
contents corresponding to a communication protocol used
for radio communication by the communication control
circuit based on equipment information acquired
from the portable terminal equipment by use of the
communicating section, and the setting section sets
a communication protocol for the communication control

circuit based on the setting contents corresponding

to the communication protocol determined by the
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25 plurality of conmunication protocols which is

realized as a top-priority conmunication protocol and

used for radi o conmunication by the communi cation

control - 65 <circuit based on equi prent information
acquired from the portable terninal equipnent by use

of the communicating section, and the setting section
makes a setting for the conmuniédati-on control circuit

to 5 enhance the operation speed of the radio

communi cation wusing the top-priority conmunication

pr ot dedle rmdetiengriseedt ipn .t he determi ning section. 6

The el ectronic device according to claim2, wherein

the det er m-ni TS eckd B dekerds reze 2 ceeudirg tdocbaem 2,
of various communication protocols used for radio .

co HF&%PFOEQ$FﬁHﬁ%Q%nﬁnﬂﬂW9ﬁX(WF%Rﬂn%RﬂrQﬁr%nR%urallty of
port AELEFd TR gl R BPBERS (heratious communica-
co nicat, tiqn, d t setting section .makes

a 22?#Fﬁg%f%%Oféﬁ%hgggaﬁg%ﬂgégﬁQﬁ$(§ﬁ1 DICE i G P Py

make +qial ¥ ohfin ikequidredaminiaatd 4. pr ot ocol

determ ned by t termning sectiorf usable. 7. The

el ectroni GHdeWite tAeC HeidiGh it i AdBtlion AN &R 1€ setting
comruni cation control circuit perforns 20 radio

comubneahicen ceirtre spdnedingl td addnefiredtS®Pfporédibecol used
antenna nmounted on the portable term nal equi pnent on

whi cliorheadiec toomun idetiion by rmhenteethmurhieceation control

determ ning section determ nes setting contents

corr 6§p6HdEngasect ka earipoesti dnifo rofattite aterined from
the portable terminal equipment, and the setting
section makes a setting for the communication control
circuit based on setting data determined by the
determining section.

4. The electronic device according to claim 3,
wherein setting data of a new communication protocol
acquired from the portable terminal equipment is
registered in the memory when setting data of the new
communication protocol used for radio communication by
the communication control circuit is acquired from the
portable terminal equipment by use of the communicating
section.

5. The electronic device according to claim 2,
wherein the determining section determines one of a
plurality of communication protocols which is realized

as a top-priority communication protocol and used for

radio communication by the communication control
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25 nmounted on the portable term nal equi pment on which
the electronic device is nounted, and the setting
section makes a setting for the comrunication contro
circuit 66 based on setting contents corresponding to
the characteristic of the antenna nounted on the
portable term nal equi pnent and determ ned by the
determining section. 5 8. The déSct+oni c device
according to claim?7, further conprising a nenory

whi ch stores setting data itens corresponding to the
char &étraniigt ikesasf orard puipmenrtt enmasrmuidrechayuired from
various portable term nal equi pments, 10 wherein the

det ehieniReg todrlts e raditnar niatasi prant iy wenmtaehttshe
correspondi,ng to the characteristic of the antenna
mount& 5 5851 e Yher ARty PrEiitd ofec iR Rnakes

the el ectrani c device is nounted,, and the setting

sect foﬁe_r%ﬁ%élg et 1 g ¥ Totinfiftatq orf Corit i ol to
1 i b B Al aeuiu e S g e B o

determ ni ng sect

accopdi;pg E%éﬂﬂgﬂnﬂ%ioJﬂqgjgﬁﬁﬁgggﬁgﬁgg?gﬁotocol

comuni cating section whi

ComMyBic@atii @ Wdiyh thize el Herdidialo20 equi pnent
on which the electronic device i s nounted, wherein

setting da#.a auguiglettfdamd eeward @ rd®idii@lclaim 2,
equi pnent is registered into the nmenory when new

set t Whgreédna tdief dettenmifrion tdee tsetrt ideg adatimed) reeadyyuired

stored in the nenory is acquired fromthe
one of various communication protocols used for radio
communication by the communication control circuit
based on equipment information acquired from the
portable terminal equipment by use of the communicating
section, and the setting section makes a setting for
the communication control circuit to make only the
required communication protocol determined by the
determining section usable.

7. The electronic device according to claim 1,
wherein the communication control circuit performs
radio communication with an external device by use of
an antenna mounted on the portable terminal equipment
on which the electronic device is mounted, the
determining section determines setting contents
corresponding to the characteristic of the antenna
mounted on the portable terminal equipment on which the

electronic device is mounted, and the setting section

makes a setting for the communication control circuit
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25 portable term nal equi pnment via the comrunicating
section. 10. The el ectronic device according to claim

7, 67 further conprising a measuring section which
measures the characteristic of an antenna nounted on

the portable term nal equipnent on which the

el ectronic device is nounted, 5 wherein the

determ ni ng section determ nes $&ti-ng contents
corresponding to the characteristic of the antenna
nmounted on the portable term nal equi prent neasured

by t k& sfshsUr i 9rf Slord i omt it s Ther et sodnome devt ice
according to claim 10, 10 wherein the nmeasuring

sect ISP St thef dm it incwiteheomntiemneortable
mounted an the portable termnal equipnment on which

the &8¢ 6T & NG NGRS IRES Wipl et ewrining
sign e antenna. 12. The el ectronic device
acco%&%ﬁ}%i}clain1lo, 15 wherein the measuring

section sur \, f [valent circuit of.

t he antem rmlﬁr?ﬁ Zedl%n%te%elc S%:fr\t?lgtg e HAY t° cfaim 7,

equi FRth <N YN Jifgy & SRR Gind8Yi 68 is MU R Gata

and the determ ning section determnes setting

cont dtletsC @dreRPANIIGd @ d M LGN AdardStdE & $8 ous

antenna by conparing the value of the equival ent

ci r cant ephatshencamtternh anmeasurts b ddig 1 dreasini fg
section with preset data. 13. The el ectronic device
accordvagmentsl,aim 7, further conprising a

comruni cati ng section which

wherein the determining section determines setting
contents corresponding to the characteristic of the
antenna mounted on the portable terminal equipment on
which the electronic device is mounted, and the setting
section makes a setting for the communication control
circuit based on the setting data determined by the
determining section.

9. The electronic device according to claim 8,
further comprising a communicating section which
performs data communication with the portable terminal
equipment on which the electronic device is mounted,

wherein setting data acquired from the portable
terminal equipment is registered into the memory when
new setting data different from the setting data
already stored in the memory is acquired from the
portable terminal equipment via the communicating

section.

10. The electronic device according to claim 7,
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25 perforns data communication with the portable

term nal equi pnent on which the electronic device is
nount ed, wherein the determ ning section determ nes
setting 68 contents corresponding to the
characteristic of the antenna nounted on the portable
term nal equi pnent based on equi pnent information
acquired fromthe portable terfilhal- equi pnent via the
communi cating 5 section. 14. A control nethod for an
el ectroni c device renovably nounted on portable

t er mifEI thegui gamet i s inopmed sigr infpt se i omgwiseth i ngasures
contents for a connunication 10 control circuit
accordihFher aHe Ptk iehl & 18 MH@nnaqiepreed on Whech

the el ectranic device is nmounted, and meking settings .
f or ﬁﬁ@ﬁfgﬁﬁhﬁ?ﬁﬂ%Qﬁ%(ﬁﬂH*QWeHQﬂQQnHWl%%iE%?p%%?%?ﬁ%“lc

r adi %e%q&c%guonrkevgth an 15 external device based

on the etermned setting contents in a state in

whi ch the glactys 'ﬁﬁé?ﬁﬁ%ﬁﬁﬁiﬁ%ﬁ&ﬁ%ﬁ'ﬁ?%gnd%pﬁﬁ?%%%s setting

portable term nal equi e contro

for tdwm e It e HEG g S A N2 S & B of the
further conprising acquiring 20 equi pment 1 nformation

of t ke tpomaaleuimidrionlt hee @i imte frOM el ROGL Abhent
term nal equi pnent on which the electronic device is

nmountrecks udeer diyn tthee ndetserming ngedtsidro. det er m ne
setting contents corresponding to a comruni cation
protocol usled The electronic device according to claim 10,
wherein the measuring section measures the
characteristic of the antenna mounted on the portable
terminal equipment on which the electronic device is
mounted by supplying a test signal to the antenna.
12. The electronic device according to claim 10,
wherein the measuring section measures a value of
an equivalent circuit of the antenna mounted on the
portable terminal equipment on which the electronic
device is mounted, and the determining section
determines setting contents corresponding to the
characteristic of the antenna by comparing the value of
the equivalent circuit of the antenna measured by the
measuring section with preset data.
13. The electronic device according to claim 7,
further comprising a communicating section which
performs data communication with the portable terminal

equipment on which the electronic device is mounted,

wherein the determining section determines setting
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25 for radio comunication by the conmunication
control circuit based on the equi pnent information
acquired fromthe portable term nal equi pnent, and
the setting - 69 is to set a conmunication protoco
for the communica- tion control circuit based on the
setting contents corresponding to the thus determ ned
communi cation protocol. 5 16. ®#e eontrol nethod for
the el ectronic device according to claim14, wherein
the determning is to determne setting contents
cor r esopdrditisg coa refsponcharqadteetitst ichafacre mdteimacf the
nount ed on the portable term nal equipnment on which
t he PEENNGNTIEUIGECC O §NED peiidtde drermisell fequ ok ot
co nication with an external device by the

ﬁP@QtP&nQﬂﬂ%ﬂmﬂnthﬂﬁﬂqmat%ﬁﬂjQQQ#¥ﬁﬁ4|ﬁKPmsth%
nake a ﬁa%hlng e caommunicat,ion control cjrcujt

& &tr M

base8°8 e @ IUSHNT Vg Ydéht i communicating

corrggggnghng to the characteristic of 15 the antenna
mount éd on the portable terninal equiprment. 17. The

control mayhod 4f Q:ronttl'f%leln?ecttﬁo%p'ﬁldeavﬂ Cﬁe]hecaccrcoq{fjé e Lce

claim 16, further conprising neasuri

char aetnekhsl iyC melin®ddaine g Ly Rt ecder@rrlr{a*le RAiE &
term nal equi pnent on which the electronic device Is

20 noonpedsiwgerein the determning is to determ ne
setting contents corresponding to the neasured
char act er dsttiecmiofi nighe eartiengn & omuentted foyr thecqandraidt £ ion
termnal equi pnent.
control circuit according to the portable terminal
equipment on which the electronic device is mounted,
and

making settings for the communication control
circuit which performs radio communication with an
external device based on the thus determined setting
contents in a state in which the electronic device is
mounted on the portable terminal equipment.

15. The control method for the electronic device
according to claim 14, further comprising acquiring
equipment information of the portable terminal
equipment from the portable terminal equipment on which
the electronic device is mounted,

wherein the determining is to determine setting
contents corresponding to a communication protocol used
for radio communication by the communication control

circuit based on the equipment information acquired

from the portable terminal equipment, and the setting



10

15

20

25

25 18. The control nethod for the electronic device

according to claim16, further conprising acquiring

equi pnent i nformation of the portable termnal 70

equi prent fromthe portable terninal equipnent on

which the electronic device is nounted, wherein the

determning is to determne setting contents

corresponding to the characteri g9 c-of the 5 antenna

nount ed on the portable term nal equi pnent based on

t he equi pnment information acquired fromthe portable

ternﬁﬁamce@mqmﬁynqmmunication protocol for the communica-
tion control circuit based on the setting contents
corresponding to the thus determined communication
protocol.

16. The control method for the electronic device
according to claim 14, wherein the determining is to
determine setting contents corresponding to the
characteristic of an antenna mounted on the portable
terminal equipment on which the electronic device is
mounted and used for radio communication with an
external device by the communication control circuit,
and the setting is to make a setting for the
communication control circuit based on the determined
setting contents corresponding to the characteristic of
the antenna mounted on the portable terminal equipment.

17. The control method for the electronic device
according to claim 16, further comprising measuring the
characteristic of an antenna mounted on the portable
terminal equipment on which the electronic device is
mounted,

wherein the determining is to determine setting
contents corresponding to the measured characteristic
of the antenna mounted on the portable terminal
equipment.

18. The control method for the electronic device

according to claim 16, further comprising acquiring

equipment information of the portable terminal
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equipment from the portable terminal equipment on which
the electronic device is mounted,

wherein the determining is to determine setting
contents corresponding to the characteristic of the
antenna mounted on the portable terminal equipment
based on the equipment information acquired from the

portable terminal equipment.



