; €3e_m _hhi 4k" kH6n6! mrmy~6- 1 FI ELD OF THE | NVENTI ON The present invention
relates to a conbination-type IC (Integrated Crcuit) card including both
of (i) a contact-type interface, which’is used in a contact-type card for
use in finance industry, such as ATM (Autonmatic Tell er Machi ne) cards, and
(i1) a non-contact-type interface, which is used in a non-contact-type card
for use in transportation industry, such as cards used for trains, buses
and the like. Especially, the present invention relates to an art for

j udgi ng whet her conmuni cation is contact-type comuni cati on or non-contact
type comuni cati on. BACKGROUND OF THE | NVENTI ON Two types of standards for
communi cation interfaces -2 for are currently used, or are
going to be used in the future. On Mﬂmmmmwmﬁmmrdards is for a contact-type
card (clock: 3.5 MHz, 4.9WVHz) for nance i ndustry, such as ATM
cards. The other one is for a non-cont®e®2type card (clock: 13.56MHz) for
use in the transportation industry, such as cards for used for trains,
buses and the like. On the other hand, a conbination-type IC card in which
the functions of the cards of those two systens (standards) are integrated
has been devel oped and in a market. High usability is attained by such
conbi nation-type I C card, which includes two types of interfaces, nanely, a
contact-type interface and a non-contact type interface, because only one
conbi nati on-type card is necessary to deal with both the system of the
finance industry in which the existy type interface is used, and
in the system of the transportatioﬂ@ﬂ@ﬂ@@““@ﬂ““ whi ch the non-contact-type
interface is used. Incidentally, t i'on-type I C card requires
means for judging which one of the contd®*type interface and the
non-cont act -type i nterfageni edt ponment in which the
conbi nation-type IC cardqﬁgm¥%§§épﬁézg.fxgﬁ%ggt?gﬁgply, t he

conbi nation-type IC card reads a clock froma machine to which the

FIELD OF THE INVENTION

The present invention relates to a combination-type
IC (Integrated Circuit) card including both of (i) a
contact-type interface, which is used in a contact-type
card for use in finance industry, such as ATM (Automatic
Teller Machine) cards, and (iij a non-contact-type
interface, which is used in a non-contact-type card for use
in transportation industry, such as cards used for trains,
buses and the like. Especially, the present invention
relates to an art for judging whether communication is
contact-type communication or non-contact type

communication.

BACKGROUND OF THE INVENTION

Two types of standards for communication interfaces



-3 conbi nation-type I1C card is about to communicate, in order to judge
whet her the nmachine is the contact type or the non-contact type. In short,
the judging is carried out by the conbination-type |IC card by reading the
clock fromthe machine. Specifically, for exanple, the Japanese Lai d- Open
Pat ent Application, Tokuhyo, No. 2001-502456 (published on February 20,
2001) discloses an art in which prese?;:e and absence of clock in a signal
froman antenna coil is used as a func¢tion so as to judge whet her

communi cation is the contact-type or the non-contact type. Wen the clock
i s present fortlG sanddgedet trarrentlyc orsaghi ontdnen godnghto domessd 48t t ype.
When the clock is absent, it is judged that the conmunication is the
contact typbe futuhesQuasef theistarstesdarip far wacondaceriygie clagdgt h of
time until operation is stabilized, for the non-contact type card, which
starts opefeloclky 8i.6hMHgi| gh2 Mita) for anee gyn sheplfireainchbeiredustrm t he
machine in a formof an electromagnetic wave. Thus, the card of the

non- cont actsudaglpe ias SOATM angeddas t Tlbe caphkre afneor dal | Yoppemati ng
after the judging in the type of the comrunication. However, the antenna
coi | of th%&@m&ﬂté@ﬂi@}rpéowr@ﬁtdc@{ﬂckpr3|.§6CMH¢)i foR paralihelthreesonance
circuit, which is oscillated not only when receiving the cl ock of not

13. 56MHz f @2 RQoRBLAPA iHEs G M3NERAASPard¥tfor nded f8r WhgMmseceiving a
cl ock of another frequency. ThuS, it is a problemthat the judging as to

whet her theycoMHYHEAHONKRS the contact type or the non-contact type
cannot be perforned stably by judgi ng whether the clock for the non-contact

type communi caticof kHePoeheR h%n&?sénﬁonﬁﬁ?fﬁtfibﬁalt&?e e s ant, even if
a clock of another frequency but not the clock of not 13.56MHz for

nhon-cont acmﬁ)’&’? ’EHE}“I'H'E%"%MHQ b$ 'EﬁEe‘ct\é‘%ﬁ’s Urethdst awoSsiRtéidy that it

i's judged at the clock for non-contact type comrunication™is present.

Thi's | eads {0, GHEQORIUS OPERALLON! KHE SOUN LI OIoPeahE G d  SUMVARY

OF THE | NVI presen vention s contrived 1'n vi ew of "the forgoing

Conbi nat 1 oty et cBTERc apatFEPUIES, S0iY mttaiBsRar el Y GaSPER whet her
non- cont act Ry BRRRS BRI | 15 BReRE COMRIE LEHARSaPR b BB 6t tom) o
interfaces, namely, a contact-type interface and a
non-contact type interface, because only one
combination-type card is necessary to deal with both the
system of the finance industry in which the existing
contact-type interface is used, and in the system of the
transportation industry in which the non-contact-type
interface is used.
Incidentally, the combination-type IC card requires
means for judging which one of the contact-type interface
and the non-contact-type interface is to be used in an
environment in which the combination-type IC card is to
be used. Conventionally, the combination-type IC card

reads a clock from a machine to which the



A conbi nation-type IC card of the present invention is, in order to solve
the foregoing problens, provided with a contact-type interface for reading
and witing data transmtted via contact termnals provided in the
conbi nati on-type I C card; a non-contact-type interface for -5 receiving,
via an antenna coil, data transmtted thereto via radi o waves, and for
reading and witing the data thus transmtted thereto; and a judgi ng
section for judgi ng whet her comuni catd on i s contact-type comuni cati on or
non-contact type comuni cation, by judging froma difference between a

frequency eforabthatko oty ponl@cicalrndpe scabunitcabi @omandnicatequency of a
cl ock for non-contact type comuni cation, the clock for contact-type

comuni cat iorid dretdgudgeiwnethed thélfialcerifends . thdhicom taxtongpefoit he
contact-type termnals, and the non-contact-type clock being received via

the ant enngheoiondbhhectalhppe. RVYHIA) thEGUdEHHdsSeart ¥ jddges
whet her communi cation i s cont act -type communi catl on or non-contact type

communi cat ifan thigy cb v n@tibAy peer @i d{ £d e ¢ crtivge bhhelJdieqpsnry of the

clock for contact-type conmunicati on and tHe frequency of the clock for
non- cont acthleYgEa€RRYNI cation, the clock for contact-type conmunication
being received via the CLK term nal, which is one of the contact-type

termnals, and tiﬁ%@qgiﬁ?gt a%ft&??ng%f)ed( ﬁqeé ng, %gﬁédé/fdl“&ii _@E,eéfrgnt enna

coi | . Because the clocl - contact conmrfunicatio d the cloc r
non- Con ace SASAE RS, YoRUARl) ol 2007 SEERSBLARIMRIC o810
PO e = SR U AGT Ss5aREEbo BLaRF S Bioh Bk by o
discrim natairpg EE%‘@’%%% to?eclforc(‘qul’l'%n%ti %%g%gltf}%rﬁl gﬁksé:ntenna coil is
used as a function so as to judge whether communication
is the contact-type or the non-contact type. When the
clock is present, it is judged that the communication is
the non-contact type. When the clock is absent, it is
judged that the communication is the contact type.
In this case, it is necessary to wait a certain length
of time until operation is stabilized, for the non-contact
type card, which starts operating with a signal and an
energy supplied thereto from the machine in a form of an
electromagnetic wave. Thus, the card of the non-contact
type is so arranged as to be capable of normally operating
after the judging in the type of the communication.
However, the antenna coil of the conventional
combination-type IC card is a parallel resonance circuit,

which is oscillated not only when receiving the clock of

not 13.56MHz for non-contact type communication, but



Mor eover, a conbination-type |IC card of the present invention having the
above arrangenent is further provided with a setting section for setting so
that a frequency of active one of the ¢lock for contact-type communication
and the clock for non-contact-type communication will be faster than a
frequency of non-active one of the clock for contact-type comunication and
the cl ock for non-contact-type comruni cation. For judging the frequency of
the clock for contact-type comuni catffon and that of the clock for
non-contact-type comuni cation, it is necessary that both the clocks are in
an ON- st at elsélowiest reickiviotgd a ledockook arbatteet Heeqaem dyr.efhersgyit it i s

| npossi ble to distinguish one of the clocks fromthe other. Thus, in the

present inyentaorprébiemet thag sdeéi dudgiss sad hab awheeancyhef active
one of the clock for contact-type conmunication and the clock for

non- cont actohyffufddaBNC s itbe vbhlitake fygsd or themeént ceavast typle

non-active one of the clock for contact-type
cannot be performed stably by judging whether the clock
for the non-contact type communication is present or
absent. Specifically, in this art, even if a clock of another
frequency but not the clock of not 13.56MHz for
non-contact type communication is received, there is a
possibility that it is judged that the clock for non-contact

type communication is present. This leads to erroneous

operation of the combination-type IC card.

SUMMARY OF THE INVENTION

The present invention is contrived in view of the
forgoing problems in the related arts, and has an object to
provide a combination-type IC card capable of stably and
accurately judging whether the communication is
contact-type communication (contact communication) or
non-contact type communication (non-contact
communication).

A combination-type IC card of the present invention
is, in order to solve the foregoing problems, provided with
a contact-type interface for reading and writing data
transmitted via contact terminals provided in “ the

combination-type IC card; a non-contact-type interface for



-7 comuni cation and the clock for non-contact-type comunication. Thus, it

is possible to arrange the setting section, such as a clock extraction

circuit for non-contact-type comunicat'ion 'as follows: in the

non-cont act-type comuni cation, the frequency of the clock for contact-type

comuni cation is slower than that of the clock for non-contact-type

communi cation, the clock for contact-type communi cation supplied fromthe

CLK terminal and the clock for non-costact-type comunication supplied from

the antenna coil; and in the contact-type comunication, the frequency of

the cl ock teteidmg,ontiactr ypeteawnauriodht idutd stralrmssittiehiinHdraitoof the

clock for contact-type communication. As a result, it is possible to

provi de a epabiadic emiedeahd Cor Geadtialy anef vadeinatitley datd shabl y j udgi ng

whet her the comunication is the contact-type conmuni cation or the

non- cont actrijBenx@8dUtheet 6D ahld t Aefdgenga mfbbﬁatfb@nahwgengc card of

the present invention having the above arrangenent is further provided with

a control s8¢ét9er fImeRihachtiotPesCOIRYAL EANIRN colRm GAN 4 Blon g _

comuni cation of data via the contact-type interface; and a control section

for non- coplaeled e CORYHR! Cabiifluditattont’ by | NACARNBINGER og of data

via the non-contact-type’ I nterface, g the control~ séection for

contact-ty J i I i r = COl t-type

conmni oo P SR L R Br § el pE o e e e

| ndi vi dual Loy PERYREERBIE (1 Ne (CONIO SREH T OBsT OF CUILRY - Lithe

conmuni cation, "Tor contrdlling comuni cation -of data via the contact-type

i nterface, [ e trol [.0n: . non-c act - c ni cation
AL dd e d tHPe F%Sé{ﬁ'g?vi‘lég{lﬁgl,non_ﬁgg C{Q’@g R

for controlnl I'ng” comuni cattfon o ont a¢ pe interface.

Cormunt cat CORARITTRRe b RTeA PR, BB FhdilRa M AL FER,
under st andi_ng._of tlhe plat re and aoix/% t ages ,of .t he ir)cvent.i on, reference
shoul d be HaHERRL RERIRE I PRe(Oh FBE HOOLACHTIME (SEBHNAIS: APt i on

wi th the aggconpanyi ng draw ngs. .BRLEE DESCRI PT] .THE DRAW NGSFi gurelis a
bl ockdl agr 408 PORCA a5 EARRSIa He MR EaLHBIAER (R TYPEARESRARY of 1 he
presenti nvent.i on. Figure2is a bl ockdiagramillustrating anarrangenentof a

cl ock extr&®t-on circuit for use in theconbination-typelC card. Figure3is a

bl ockdi agram il lustrati an i ) ) ) i
g In the antgove invention, the judging section judges

whether communication is contact-type communication or
non-contact type communication, by judging from the
difference between the frequency of the clock for
contact-type communication and the frequency of the
clock for non-contact type communication, the clock for
contact-type communication being received via the CLK
terminal, which is one of the contact-type terminals, and
the non-contact-type clock being received via the antenna
coil.

Because the clock for contact communication and
the clock for non-contact communication to be supplied to

the combination-type IC card are so distinctly different in



-9 arrangenent of a contact/non-contact judging circuit for use in the
conbi nation-type IC card. Figure 4 is a block diagramillustrating an
arrangenent of anot her contact/non-contact judging circuit for use in the
conbi nation-type IC card. Figure 5 is a block diagramillustrating still
anot her contact/ non-contact judging circuit for use in the

conbi nation-type IC card. Figure 6 is a block diagramillustrating yet

anot her contact/non-contact judging ci@cuit for use in the conbinati on-type
|C card. Figures 7(a) to 7(d) are waveformcharts illustrating how the

cont act/ nonterensachfj ufigiq@e acycui it opsr atmsssifblgur @o8 immrcvidleocka di agram
illustrating still yet another contact/ non-contact judging circuit for use

in the conbidwibionrtiyRetyfe @ ¢ar@ESEBLRIEQY e clhia teVPQbh NEMIShRescri bed

bel ow i s an enbodi nent of the present invention, referring to Figures 1 to

8. A conbi naid gitrd ¥PRetkefait fbniAfuRICSEBh BILeM Mt Bypyiged with

two communiccation interfaces, nanely, contact-type comunication termnals
(contact cofHRINirfeHih LM @9‘{3%) 3 ‘ﬂhhéﬂrﬁiﬁa@ﬁ’?@ 35 thd & Nadise f or

contact conmuni cation, and a non-cont act - 10 type conmuni cation parall el
resonance CiregidnéiRQNof eRkaEToQIMUNI cation PR circuit) 20 for

Moreover, a combination-type IC card of the present
invention having the above arrangement is further
provided with a setting section for setting so that a
frequency of active one of the clock for contact-type
communication and the clock for non-contact-type
communication will be faster than a frequency of
non-active one of the clock for contact-type
communication and the <clock for non-contact-type
communication.

For judging the frequency of the clock for
contact-type communication and that of the clock for
non-contact-type communication, it is necessary that both
the clocks are in an ON-state. However, if both the clocks
have the same frequency, it is impossible to distinguish
one of the clocks from the other.

Thus, in the present invention, the setting section
sets so that a frequency of active one of the clock for
contact-type communication and the clock for

non-contact-type communication will be faster than a

frequency of non-active one of the clock for contact-type



non- contact conmuni cati on. The contact comuni cation term nals 10 include a
power source termnal VCC, a reset (RST) termnal, a clock (CLD) term nal,
and an I/Otermnal for serial comunication. The CLK term nal receives,
fromoutside, a clock CLK for contact communication. The clock CLK for
contact conmunication is outputted to a contact/ non-contact judging
circuit 80, which will be described |gjer. The RST term nal receives, from
outside, a reset signal RSTB for contadci communication. The reset signal
RST for contact comunication is also outputted to the contact/non-contact
j udgi ng ci counm@icidbrogoveand hetle / Gadde i fral fwonseondhctdiypeni cati on
I's connected to a UART (Universal Asynchronous Receiver Transmtter) 1,
whi ch servemsmsmuaitatiomeans for contact comuni cation. Thus, the contact
comuni cation via the contact communication termnals is carried out by
using the DART Th®s, tieiot pesshiald, td herragipe o eic e oAU Receio N

such as a clock extraction circuit for non-contact-type

communication as follows: in the non-contact-type

communication, the frequency of the <clock for

contact-type communication is slower than that of the

clock for non-contact-type communication, the clock for

contact-type communication supplied from the CLK

terminal and the clock for non-contact-type

communication supplied from the antenna coil; and in the

contact-type communication, the frequency of the clock

for non-contact-type communication is slower than that of

the clock for contact-type communication.

As a result, it is possible to ©provide a

combination-type IC card capable of accurately and stably

judging whether the communication is the contact-type

communication or the non-contact-type communication.

Furthermore, a combination-type 1C card of the

present invention having the above arrangement is further

provided with a control section for contact-type

communication, for controlling communication of data via

the contact-type interface; and a control section for

non-contact-type communication, for controlling

communication of data via the non-contact-type interface,



PR circuit 20 is provided with an antenna coil 21 and a resonance capacitor
22. The antenna coil 21 and the resonance capacitor 22 constitute a
paral |l el resonance circuit. The non-contact comunication PR circuit 20

-11 receives a reception signal S 1. Then, the reception signal S 1 is

subj ected to half-wave rectification by a bridge diode 2, so as to be a
rectified signal S2. The rectified signal S2 is supplied to a voltage
generating circuit 50 via a snoot hing ©apacitor 3. Then, the voltage
generating circuit 50 generates an internal power. Moreover, the rectified
signal S2, thid cdomtrolberivtioh] €6t edohoatbeyipnd feomepurdetitfosatimh, is al so
supplied to a power-on reset circuit 60. The power-on reset circuit 60

gener at es aheesedn bt dinade REGRTBok O ot dwid @Cty pembwih sl hodatidit sends
the reset signal RFRSTB to the contact/non-cont act j udgi ng section 80.

| nput ter nMy@hng E,frok,lilgeuoiﬁ@@ngg]@j;atl ng ci rcwt 50 and the power-on reset
circuit 60, which receive the rectitied signal and the power source

termnal VCC of 1hhgheonimsie q%ﬂ@ﬂ%ﬁﬁt'ﬁ{ﬁfﬁﬂ’ﬂﬂﬁr %Po@fcf‘e&oé?f‘@% dwth a
di ode 4. The diode 4 prevents a voltage exi ted in the antenna coil 21 from

appearing itpd f@oﬁgmafée&@aﬁv%fa&bmak% | cdhmMURIMES N, t Rgr r ecepti on

signal S 1 received by the non-contact co ni cati on Cl rcuft 20 is
d dul at d t 30 nﬁﬂ#i' 5, d
tﬁrenrjl :Jsasﬁ(phﬁyerg) ﬁ‘i"@; Hbg% con #’olo?fmd\r/dc% av%o 8éhser ve as cggtrol
f h S 1,
whion - 1OtREERECRAETI I e T84 om J6F ABHSERPEAETIVIRR < roui
20 lied L t 40, .whic t | ock
20 1% FurPkieh e Mﬁriiﬁ%&m%%%#m%w%hm %?“ée?eﬁ?{ 90
perforns reception of th nal dul ated by the denodul ating circuit
30, and tr§ é)é}ézr? ﬁ%ﬁ&lélttlﬁ % rcuit 70, when the

With th1s arrangement, it is possible to realize the
contact-type communication and the non-contact-type
communication.

For a fuller understanding of the nature and
advantages of the invention, reference should be made to
the ensuing detailed description taken in conjunction with

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a block diagram illustrating an
embodiment of a combination-type IC card of the present
invention.
Figure 2 1is a block diagram illustrating an
arrangement of a clock extraction circuit for use in the
combination-type IC card.

Figure 3 is a block diagram illustrating an



non-contact comruni cation is perforned, in which the signal is inputted
therein fromthe non-contact comunication PR circuit 20. The

contact/ non-contact judging circuit 80 judges whet her the conmunication is
the contact type or the non-contact type, judging froma difference in
frequenci es between the clock RFCLK for non-contact conmuni cation, which is
generated by the clock extraction cirguit 40, and the clock CLK for contact
comuni cation, which is supplied fromthe CLK term nal of the contact
conmmuni cation termnals 10. Then, the contact/non-contact judging circuit
80 out put s axriangimgrdi gfiak, cantactf nghy coftrtctejudgireg coircaut/ fon- cont act
judging circuit 80 generates a systemreset signal and a system cl ock
signal . A @Rt Gnatide aomiingtionrtyppdCataddi n accordance with the system
reset signal and system cl ock signal thus generated. - 13 The foll ow ng

describes the clRigurextraction £i rblbdék 40dasgseid i nflusaatingn déefail. As
shown in Figure 2, the clock extraction 40 is provided with (i) a capacitor

41, (ii) ammsGigdmlenty @f Cuidother NPt /HoRSEdhiadt ngudwieid er 43 and
a feedback resistor 44, and (iii) a waveformform ng inverter 45.
circuit for use in the combination-type IC card.

Figure 5 is a block diagram illustrating still another
contact/non-contact judging circuit for wuse in the
combination-type IC card.

Figure 6 is a block diagram illustrating yet another
contact/non-contact judging circuit for use in the
combination-type IC card.

Figures 7(a) to 7(d) are waveform charts illustrating
how the contact/non-contact judging circuit operates.

Figure 8 is a block diagram illustrating still yet
another contact/non-contact judging circuit for use in the

combination-type IC card.

DESCRIPTION OF THE EMBODIMENTS

Described below is an embodiment of the present
invention, referring to Figures 1 to 8.

A combination-type IC card of the present
embodiment is provided with two communication
interfaces, namely, contact-type communication terminals
(contact communication terminals) 10, which are used as

terminals for contact communication, and a non-contact



In the clock extraction circuit 40, the capacitor 41 bl ocks a DC (direct
current) conponent, and the oscillating circuit 42 extracts a signal
waveform and the waveform formng inverter 45 forns a waveform Wen the
non- contact conmunication is perforned, the oscillating circuit 42
oscillates at 13.56MHz, in synchronismwth the reception signal S 1 from
the antenna coil 21. In short, the cl ﬁk extraction circuit 40, which is
used for a non-contact-type card, outg t's a frequency of 13.56MHz in case
the reception signal S 1 is inputted thereto. Mreover, when the

conmmuni cat ityipd S nobnuimmarationt act payaHelt he resondraté ng circuit 42
oscillates at about | MHz in the present enbodinent. In short, the present
embodi ment (ndrsaaitastged cominanicetioancy RR actircaiiohe @0t hefard ocks is
faster than that of non-active one. Note that the oscillating frequency of

the oscill aigAIc6hESUt coABiQhi¢AE ogASe where the conmmunication is not the
non-contact type is not limted to 1WVH, but may be -14 3.5MHz or any

frequency of 4.9Mkg ebnk8es. coHm BRI dtiof geF@Sndl18nd 04 ihaladedisscussed,
in case where a counter A (clock: 3.5MHz 4.9MHz) for contact communication

and a countgswRBr(ghQrke tt3npeMEZVde@! anp@s&ppgsm) CYWUNAL 3L | ABcX e used,

both the counters A and B always count the clocks. Thus, it is necessary to

operate the ot ekeBratad f 1 aAENCYNOf 13 FHVEe ARIn%I OHKEr| OWRRi4han t hat

of the cont'act-fype card, When no signal 'is inputted into the counter B for

the non- cont gzl GOAUBI SRt M3k AEK' tekARnGNt AGHAYN- GRAHAGL chHAG! N0

circuit 80 15s interns of 1ts arrangenent. The contact/

) Cact | . . . s, 0 Fi | ock
QK for cort SIPEIOBIIEN: Softbabt oofintna it B PHs e et R e <1 ¢
conmmuni cati on respe

b ctivel ing the count ry cont,act
conmuni cati%%’?taol?yi’d thecocr&%}exéﬁcéﬂo non-cont é)g{tréé#\%ﬁini cattl%on. &e of the
counters A and, B at _is overfl owed.befor.e th er_is pverf,howed is held
by an RS f|?%f?6v%‘i¥l'wﬁa?£i é‘\ﬁglgtlﬂﬁge%ﬁ{‘l,lgi gtdlzs ‘ﬁéé%ﬁblqéﬂbo 1Udge
whet her the,comunicatjon js t nt act - e or _the_non-contact-type, b
j udgi ng froqt‘?ﬁg%efcgiﬁh?e JBE‘F\ABS’JC?HWP Yfp(ﬁf&VSF’?ﬁ%nblo ﬁ?l@EKafglro Y
contact conmuni cat.i on,a e _frequency of the cl.ock. RF for nop-cont act
communi cati’berﬁetl\létlgntaﬂaﬁ(é’frgt Fr pg%‘ég‘?n‘%/t &g pEicatian. Thesresetyit is so
constituted as to differentially by, usi.ng the counter A fqr, contact
conmuni cati%%%%ﬁ&ﬂ%@@ FBFHME‘H’WQ l%mnﬂ'}gp%ﬁ?‘g%\ever, t he
present invention is not limted tqQ this arrange t. It is possible to
arrange t heths &‘éﬁ?aqtr{\}b?ﬁTWE%%%JPﬁl&mSancdﬁéngB'tMé’rg&Yﬁ'trert f or

contact-type comruni.cati on and the counter. B for non-cont act-t%/(Pe
communi cat i Wi gebqndpia(ye@r serial communication is connected a

UART (Universal Asynchronous Receiver Transmitter) 1,
which serves as control means for contact communication.
Thus, the contact communication via the contact
communication terminals is carried out by using the UART
1.

On the other hand, the non-contact communication
PR circuit 20 is provided with an antenna coil 21 and a
resonance capacitor 22. The antenna coil 21 and the
resonance capacitor 22 constitute a parallel resonance

circuit. The non-contact communication PR circuit 20



In the foll ow ng, another contact/non-contact judging circuit 180 of the
present enbodi nent is described. As shown in Figure 4, an RS flip-flop 181
is provided with a reset input, so as to constitute the contact/non-contact
judging circuit 180. Wth this arrangenent, it is possible to set that an
initial condition is a contact-type conmunication condition (condition for
contact communication). (That is, it if possible to set the

conbi nation-type IC card initially iln*the contact-type comuni cation
condition.) By setting the initial condition is the contact-type

communi cat renetweslia ireceptionssigsal [8 b Mhemalthee reasptiast sygndlor
products before shipping. Next, referring to Figure 5, described is still
anot her coftlads/swhjereidacd hatgweyeirecuific280mobyt hebpradgentiodwbodi ment ,
which is used for a case where a contact-type conmunication condition is
gi ven pref @resceans thebeaa awvtifiet eighiybS2 CTewy ¢eotifidd gigesdnS2 - 16
enbodi nent is about to be used in a contact-type comruni cation node,

probl ens sush sagpplieds tal lo Wwoolthdee paneedtinie tdrewist eucevid & nmachine
for non-contact communication in vicinity. Therefore, in the present

embodi ment _sn@éoﬁl'?_m\% idhﬂf&@itb‘% 53.amaéde ghe %@f‘égé B%éx@éré‘ﬁ&_‘gcon_t act
communi cati on, which counts a cl ock RFCLK for non-contact conmunicati on, is

cleared by cysidft a5 %éhé?‘d‘té&raﬁoﬂh%ﬁ}nﬁ?”w&?ﬂMbre'd\zér*}i gHeay, it is
possible to give preference to the contact comruni cation (the contact

comuni cat k 8Rjrfe 8" BHANT | YuRH SHaQUibelle s GbRRSA! Ko OGS, that

is, when there Is no erence between a frequency a clock tor contact

commni oat kaf\radvknaechli Bafliek fOraNN- CBHARLA COBTYN GBI Aon

Speci fi cal a cl ock of ‘equency (for n-con onmuni cati on;

13. 56MHz i pl:..ed Nepsh m.nal : e n- cont act
conmmuni cat ?8%% l\lﬁggét%%e?gl%g%)h‘%gé{Borgaheg%fthéllgﬁll’fq?;%&%e%%lge%%ee$%ng into

t he i nput . nad e ¢ ri oyt | .th i i.ng | ock of

| ow freque%gﬁ f%rgnc%ln?gptcllgsig A g‘g)tr}%r?;na‘%ﬂ%wﬁér%}rﬂquﬁ{ﬁz{?p’lﬁgt i S case,
no counter _qutput .is tputted,( LS, . O ut. is "Q"). Accordingly, the
cont act -t y5 nc(g%% Eggfgr?lﬁ&% ll&g?%%téeho :{%&agg&stﬁggéé’({ﬁi%o%%%t\%er se

out put , vvhi.cg&jis rev?eréise g& t he counter output. - 17 The foll ow ng

di scusses AHYEPENYBREMD &6f'yet anot her contact/non-contact judging circuit
380 of the present emhodi nent,, referring to Figures 6, and 7(3) .to 7(d).
The cont act/non?E‘é’r\‘lggFrF{}H‘@lﬁgoiitr ?Ji‘fgléé‘@eg(g%@reaﬁaeténﬁ SyGh Pset  si gnal
after the judging as to whet her caonmuni cati is the contact-type

communi cat ia&f?ortgtehepﬂiyﬁ-ré%ﬁt arcqsqtyp‘é‘rEb‘ﬁﬁu%ﬁrboat‘i" qch receive the

rectified signal S2, and the power source terminal VCC of
the contact communication terminal 10 are connected
with a diode 4. The diode 4 prevents a voltage exited in
the antenna coil 21 f{from appearing in the contact
communication terminal 10.

Moreover, the reception signal S1 received by the
non-contact communication PR circuit 20 is demodulated
by a demodulating circuit 30 via a demodulation diode 5,
and then is supplied to a protocol control circuit 90,
which servers as control means for non-contact

communication. Further, the reception signal S1, which



Specifically, in the vicinity of the start of the operation of the

conbi nation-type IC card in the non-contact-type comruni cati on node in
Figures 7, (that is, inmediately after the operation in the non-contact
conmmuni cation node is started), operation of a conbination-type IC card has
not been stabilized yet) When the conbination-type IC card is in such
unstabl e condition, counters are al so.i,n an unstable condition. Even if
counting is carried out nornmally, st aBle operation of a CPU 6, a nenory 7,
and the |ike nmenber provided in the conbination-type IC card is not ensured
ri ght afterhabebeper atceived bietheonmpmaromtacipeohGnamitatsont R ed,
because in the non-contact comruni cati on node the conbination-type IC card
i s suppliecciwctuit a2povier siupplikdr roofa aclcallecex treagfieni cinauet f40m out si de.
Thus, it is preferable that a whole systemis reset after judging that the
comuni cat iwhith ngfeeransd cahi orcloyke, RACLKen folre jnisigognasct o whet her
the communication is the -18 contact-type or the non-contact type is
redone i nt esgm@paldivatfem. this reason, in the present enbodi nment, as shown
in Figure 6, a counter B for non-contact comunication is provided with a

1-bit 381, whichriseryestasoldco@tebl Tigoakt GRNY&ifoneh fMudtepthdnost put of
the 1-bit 381 is used as a systemreset signal for use in the non-contact

communi cat i1 Capdidll QTembhRIRMEHEBY StIBIr @b @agiting tdiecayst S0 reset
signal, after it 1s judged that the “conmunication is the non-contact type.

That is, a;880WPah8nkisiibd Hf)a hMWdSYSLEP 'Eeehisi B0l whtkefe to be "0

for a predeterm ned period of ti nme when the "hon-contact communi cati on node

s ina HGhalabhralp BoifithhicdfiBnouS! P LASE! id NRARRN gl nating a

period in ch unst € non-contact type ‘communi cation 1's 'carried out.

Thus, it i S%i%bq’}ﬁi bl-leS toi ﬁx"t%'ec?m tﬁte?gw C?ﬂﬂ'ﬁ;i c%%on.ngzﬁt%ﬁwgtto Fi gure

8, describe ow'i's an rangement  oOf sti et "anot her

contact/ non- ¢ t. Ludgi ClLcui. 0 of the present enbodi nent for

hol di ng a rce%rg'lq{’ﬁg}lciagb‘%%’%a@r%“ ether the conmunication is the
counters Jor  udiig uEtey Hn  Wiftadh dHaeie LERIL AR IR o ine
non- cont act ar - 19 respectively connected tqQ the input .termnals
for chocke iFEReH fre SommERBREY T foofeagiiitart tbee P yié

e o b Ret e R AR ST i B feabie e

el ectronag c . P riom i

C Tt o Peeb B e EPRY TR s St OS2 60
erroneous O‘B r.a,bi on. In order.to solve this problem .in the present

enmbodi ment , g‘b% at§ &?Qﬁractl‘r'gr (p(yuﬁﬁér%lofq;? SRIIBCAP RIS TEM HiHAt P Gf ter the

judging as to whether the co nication is the contact type .or the
non- cont actttl'l‘i/pé’?Pgﬁcapﬁ%d Hggg.c%%??i EAMFPURICIHATH iWef'#iC%’Ur &8, the
cont act/non-con&a{:ﬁj judging circuit 480 is proyi decg_ with a sel ector 482,
whi ch serve¥RPligdgi FPMesuiie holdifhg AeaRdnathe el dft®r 280taGEt ches
over system clocks .in accordance wiith_a result of judging as to whether the
comuni cat i GhOBUHEatR act t JpEMdRadfie nonlébnt act thifp@z I n att®r dance
with the systemclocks, a clock that is to be supplied to the
cont act / norc@RtektnpudgPAGact risdginBEirsubt tReQUEPVES & Bed 8 & peri od
after a counter C finishes counting. Wth this arrangement, it is possible
to hol d t hesigal,t a¢cohdinglyi nfursbedescihdedcentaet/ nontpentact
conbi nati on-type I C cards of the present enbodi nent, each of the

judging circuit 80 generates a system reset signal and a

system clock signal.
A CPU 6 and a memory 7 are operated in accordance
with the system reset signal and system clock signal thus

generated.



-20 contact/non-contact judging circuits 80, 180, 280, 380, and 480 judges
whet her the comunication is the contact type or the non-contact type, by
judging froma difference between (i) the frequency of the clock CLK for
contact conmmunication, which is supplied fromthe CLK term nal, which is
one of the contact communication termnals 10, and (ii) the frequency of
the cl ock RFCLK for non-contact commﬂi cation, which is received via the
antenna coil 21. Because the clock CLESfor contact communication and the
cl ock RFCLK for non-contact comrunication to be supplied to the

conbi nation-typéfrh€ faldwing stestirabiescthe dilétkr emtraatioer meiret1if r equency,
it is possible to provide a conbination-type I1C card capabl e of accurately
and stably 4Qdis sgtbireg meeanise icodmtailkati on is the contact type or the
non-contact type, by discrimnating between the frequencies. Mreover, in

each conbi nati orA$ yphohiih cand Riuree P eident cydlodererdctibhe 40 oek
extraction circuit 40 sets the frequency of the clock CLK for the contact

comuni cat iprovided trigH r(gﬁuee@x)aﬁitéhm el gei? RhCbscinb titon-¢igeiact

comuni cation, the clock K being supplie romthe clock (CLK) term nal,

and the cl apk BrElKdheg e ns uped il Bt ibig0 Mg tapt amnan Qi la deedHigele! ock

extraction circuit 40 Sets so that active one of the frequencies of the

cl ock OLK bt B5r A 9oknBF il Wb btof #516Fmi 3N APerter 46 Non- act i ve one.

Therefore, the clock extraction circuit 40 may bBe so designed that, when

t he non-cont act pREni [ i | ed: ; e q ; t cl ock
CLK is slower t hlglg t hathgkkg%édtgﬁgc JﬂRF%Lr%I}l&miaPé ﬁ]g ?gggééﬂ%ry 4(}‘3 t he

ol ock RECLjraed over plean (d1akepl Ehercherk Cipothat t hefent agt

comuni cation I's carrie I's nmakes It possible td provide a

combi nat | on;d ¥k, ;& Ct@?}xdc&ﬂpﬁ@ %ﬁ%gé‘f%féﬁ%ﬁ’aﬁ%&{%@#ﬁt 448" fige Whet her

t he communi cation’l e cont act non-con ype. feover, in

each conbi %5&78?6}%)?01[1%8@H’x\pttrtter}e45 forms a waveform.

When the non-contact communication is performed,
the oscillating circuit 42 oscillates at 13.56MHz, in
synchronism with the reception signal S1 from the
antenna coil 21. In short, the clock extraction circuit 40,
which is used for a non-contact-type card, outputs a
frequency of 13.56MHz in case the reception signal S1 is
inputted thereto. Moreover, when the communication is
not the non-contact type, the oscillating circuit 42
oscillates at about 1MHz in the present embodiment. In
short, the present embodiment is so arranged that a
frequency of active one of the clocks is faster than that of
non-active one.

Note that the oscillating frequency of the oscillating
circuit 42 for the case where the communication is not the

non-contact type is not limited to 1MH, but may be



present enbodi nent, individually provided are (i) the UART | for
controlling data communication that is perforned via the contact

comuni cation termnals 10, which is the interface for contact

comuni cation, and (ii) the protocol control circuit 90 for controlling
data communi cation that is performed via the non-contact comrunication PR
circuit 20, which is the interface for, non-contact conmunication.

Therefore, it is possible to realize” e cont act -type comruni cation and the
non- contact type conmuni cation. Mreover, in the conbination-type |IC card
of the enbodlisMHz dheRS freigueid op A14ppMWidedr ilesisheAsoshastn nen- cont act
judging circuit 80 initially keeps the -22 conbination-type I1C card in
the cont actFipnresixandd (oret Histuseed, Sw tabeswheee 4 watdr mati on-type
|C card to the non-contact comuni cati on when the clock RFCLK for

non- cont act(cteBky N GWIiHY] AeSMHE) daresytatt Remiregnidatopr et .
Specifically, in case of the non-contact conmunication, it IS necessary to

wait a cert@ointengt hpf tidecknti| 1@gemips) of folre caidhnedhpact ype 1C
card. Therefore, in terns of its functions not related to the non-contact

comuni cat i @pmrhuricat% 8 @rel ChgBYH, t B JtSt thde coviHerat i Analnpeg C card in
the contact conmunication node. The test would take nore tine inefficiently

the contact communi g : i
Ther ofor o, by MHEL EEY BT TRh e CoRbl et on Ly e ST, cont act
ore,. Ty setting the combi n € card’in'the cont
The cont act Ceorounr i Pog P Tkl BE70oH B RO, R e K or
- t act icat | [ i |, th
RS 111 pe 1ol B Sols Woare BE ok SRR Rt RhBRT ) el R R T o,

Wth this ar nt, Jjt i 0ss] hl o sur capry qut_t - cont act
conmmuni cat ﬁg{rﬁg%ﬁovgﬁo i nﬁ'ﬁ?e %%ﬁgﬁﬁ%ti %-ﬁiﬁ%e I%[:feca(r31 %f@&ﬁgg{)&r esent
enbodi nment , (’5he ontc%gt/non-cont act judging -23 circuit 280 perforns the
cont act-typ% %BH%JHi t?%n preferentially in case where there is no

di f ference bet for cont ni cat.i on farr]g t he cl ock

h | ock CL t .
RFCLK f or non-gﬁlﬁgﬁit eté_ b%ﬁc Ocﬂf? E%(El%/dh‘?nW?ﬂ?éﬁféﬁo gy SHERE! Ani%h the
botvoon 1 neaEnrad iy de Bt fetatnt AF8 AR act - type TS
comruni cat i on, \tdﬂﬁecormuni c?ti on can be carried out st.abl8yO even under such

envi ronment in h SO Y SN 1Akt aRl otegmg circuit 1s, as

shown in Figure 3, counts the clock CLK for contact
communication and the clock RFCLK for non-contact
communication, by respectively using the counter A for
contact communication, and the counter B for non-contact
communication. One of the counters A and B that is
overflowed before the other is overflowed is held by an RS
flip-flop 81. With this arrangement, it is possible to judge
whether the communication is the contact-type or the
non-contact-type, by judging from a difference between
the frequency of the clock CLK for contact communication
and the frequency of the clock RFCLK for non-contact

communication. Note that in the present embodiment the



Moreover, in the conmbination-type IC card of the present enbodi nent, the
1-bit 381 generates the systemreset signal after the judging as to whether
t he conmuni cation is the contact comuni cation or the non-contact

comuni cation is carried out. Wth this arrangenent, as a result, it is
possi ble to reset the whole systemonce, after it is judged that the
communi cation is in the non-contact copmuni cati on node, and then to redo

t he judging as to whet her the comuni éation is the cont act-type

comuni cati on and the non-contact-type conmmunication. Therefore, with the
ar rangenentciroudhiishsé heosystatedeast to swoeked Hf ek rafitdly the ysidgi ng as to
whet her the communi cation is the contact-type conmunication or the

non- cont actthey RO OOIBYUAI €81 i cWhidctc @bhatuAidation iahd th¥d qsstér e to
avoi d erroneous operation of an internal circuit. Mreover, in the

conbi nati orBt yPe héncabftattt OSnHRHEINa t8FROIHRMEve haheel ped 482 hol ds
a result of judging, after the judging as to whether the communication is

t he cont act;z : j il - 2 i ion is
Carri o0 ot T ERRBATT B ARHRILAL b e B P Tt O e o 15 the

tact-t LCAt t t icati th
cont ac yfcﬁ»eﬁfgglélglﬁ;ﬁlﬁgcﬁ:reﬁ%ﬁ@?n%ﬂt? &5th MP&ﬁ{}ﬂi?"jElh blfYhe the

result of so that the result o udging wll not be

changed duc. &9 p0f 9 184 i i Kppe WL s o3I ARIBIRNh e I o 2149551 bl € to

realize st e conmuni cation ev er 'a noi sy environnent. a result,

0SS 81 RqheRL LARCRWIRL (BRSER hota Bl e BRLRRE) o (vpe, L car
i ed . As i bed . I f i bl ,
cart o0 ou: Ao HESCIARE (BHYAnd 1 AIBILE SNRALS SR BLo0! o 8

conmbi nation-typ C card ese rovi oth of (i)

tact-type interface.f di d witing, data,t i tted vi
contact ted MBI pratr bt i 1 PheOLortithat PEretohe SERSAE RS {31) a

non- cont act-t% e i(r;lterface for receiving, via an antenna coil, data
transmitted$PHBES vi a radio waves, and for reading and witing the data
thus transmtted -25 thereto, the conbinatj.on-type | C.card characterized
by conprising j JdBiSRP Bt Figurne,dqi 2 Rt HiBr CloPmid 48T e d
contact-type, gomuni cati on or non-contact type conmunication, by judging
froma di f f8tdhce et TB8At a RBYtencySDf &l ofR fc9r°r(‘:%'(rh’”a}(‘ftg-ty%bé
communi cation, and a frequency of cl ock for non-cont ac‘&_type )
communi cat iQﬂPtQ%%/%@BCROPB@C{orﬂt ging peCHGHini d&G-on Wéthg £Bi%i ved via
a CLK termnal, which is one of the contact-type termpnals, and the
non- cont actaXRARBeMEIK bidi Hy RassdPle dtasisgtt Heah e dmatiadi fonditiofe above
i nvention, the judgi ng neans judges whether conmunication_is contact-type
communi cat ii§n docordicdotif Ret CoIIB UdueRiMP BatPaditinn | (¢@d HFiPRofRX he
di fference between the frequency of a clock for contact-type communication
and the freepRirgt somMRBikation)ndThrnisacit tipppossiblmiteasebrthe he cl ock
for contact-type comunication being received via the CLK termnal, which
is one of t¢emdumadéontiyretdfnieard, iantiallle mon-téent gentagpetypeock bei ng
recei ved via the antenna coil.

communication condition.) By setting the initial condition

is the contact-type communication condition, it is possible
to realize easy testing for products before shipping.

Next, referring to Figure 5, described is still another
contact/non-contact judging circuit 280 of the present
embodiment, which 1is wused for a case where a
contact-type communication condition is given preference.

When a combination-type IC card of the present



Because the clock for contact comuni cation and the clock for non-contact
communi cation to be supplied to the conbination-type IC card are so
distinctly different in terns of frequency, it is possible to provide a
-26 conbination-type I C card capable of accurately and stably judging
whet her the communication is the contact type or the non-contact type, by
di scrim nating between the frequenci ei. Mor eover, a conbination-type IC
card of the present invention having Re above arrangenent is further
provided with setting nmeans for setting so that a frequency of active one
of the cl ocdmbodiaoemictist ypbooanmtmi dad | arsexdhd ihheacl ooktéot-type
non-cont act-type communi cation will be faster than a frequency of

non-acti ve coyranetinibatidroakofde, poobieins \wecls casudr esd italkandulie cl ock
for non-contact-type conmuni cation. For judging the frequency of the clock
for contactbd yeusedndoiecadi existiechddaif af mAehtheckod atomasostadact -t ype
communi cation, it is necessary that both the clocks are in an ON-state.

However, i fcdiaithuhheaiachka hﬁj{git}h_e sanme frequency, it is inpossible to
di stingui sh one of the clocks fromthe other. Thus, in the present

invention, the sEiéididreais G SpidsdifleMUIFGHEAGY £¢ SKbbMe igpe of the
clock for contact-type conmmuni cation and the clock for non-contact-type

conmuni cat ifq i

Wid | sbe fasj gy d hayy agf r@HH‘i‘ﬁ%}‘ of “Pc?%a(i{dx’{-ec&‘i'?a@if the

cl ock for co%t act-type communi cation and the cl ock r non-contact-type

- 27 comuni GaLIO0NidAtm, t.\kﬁljgfr?“ic%ﬁu{ aLranggckhe EREYINg fpans such

as a clock extraction circuit non-contact-type comruni catl on as

fol Tows: i 1, Rec b CPN Al MR SANHUNC AL APl B T &ILNEYe el he ol ock

for contac ype conmmuni cation IS S ocC r

nonCOM 20104 K0P CQBRIGAL, A GGk T 6901BEL L BuRBlbRd {1 om Lhe

CLK term na non--con y nicatfon supplied from
the antenng cojil;_ a N the contagt-type,co nication, t.he f uency of

t he cl ock 13 r BOIE cﬁﬁ?gecrte-r{%/epeggo niéc[g{’it%ﬁpr]éoﬁ%\%?l?%%lﬁq hgtt%aeof t he

cl ock for contfct-tﬁ e_communi.cat i on. a reslilt it msi le to

provi de a CHbIaG: CORRIHRIGRIQL, 48 GrEnsta Xcﬁ?fﬂlgl‘io W8 y j udgi ng
whet her thecrcommtgh ati chgiﬁs hﬁ%ﬁggt a}c):v -t%p%agggr:ub?r’li é?’t i&(‘)}?{%%é{qh%

non- cont actf3f5e 0. he , nat’i on- card of
the present_inventi o:}_ﬂ_havi ng the above arrangenent is further @r ovided with
control nmedfEYeFRcAdiFsaMeE HodmttacdadPELoORRCEL SRR PG HSMuni cat i on
of data via t%e cont ct-iégeotj nterface; and control neans for

non- cont act&® p@%‘bﬂﬁlﬂj clack 9T ROR-COMIAST FHF BEHEREXR on of data via
U R T R S

non-contact communication; 13.56MHz) is supplied to an
input terminal of the counter B for non-contact
communication. However, before the clock of high
frequency entering into the input terminal, reset is carried
out all the time by using a clock of low frequency (for
contact communication; 3.5MHz or 4.9MHz). In this case,
no counter output is outputted (that is, output is “0%).
Accordingly, the contact-type communication mode is
chosen in accordance with a reverse output, which is

reverse to the counter output.



-28 control neans for non-contact-type comruni cati on bei ng provided
individually. In the above invention, individually provided are the control
means for contact-type comruni cation, which is for controlling

comuni cation of data via the contact-type interface, and the control neans
for non-contact-type comunication, which is for controlling comunication
of data via the non-contact-type i nter%ace. ~lith this arrangenent, it is
possible to realize the contact -type‘(l, rmruni cati on and the non-contact-type
comuni cati on. Mreover, a conbination-type IC card of the present

i nventi on havi ndhde falibweingr adpeentes s &m0 aarenygemdrat toffe yetdgi ng
means i ncludes switching neans for initially holding the conbination-type

| C card i n anethel t tonthot/ nomi-aonthype jod@ing adrcorit 380 feff tdwd t chi ng
over the conbination-type IC card to a condition for non-contact-type
communi cat ipyie séien d®ddliatént OrroTerriogt 8St Figiee 0B dati(ap s a
frequency stipulated in a protocol. In the above invention, the swtching
means initigd)y hohds téeneQobf Ashi-ednityee | fuadiag n direuiendsgen for
contact-type communi cati on, and switches over the conbination-type IC card
to a condi tdedfe e NN - SPHHARL Te¥Re SPEHHDI ﬁﬂfe'roﬁh\@ﬁ(ﬂﬁhd%l‘hf!é@ktcf or - 29
non-contact-type comrunicati on has the frequency stipulated in a protocol.

| case of $HBHRR: CONRA UASLAWRIN cald 0N, {Heis NEERIARLyL valt 2

certain length of tine unti|l operation of the tion-type I'C card is

tabili d. Is Lt i : - tact
oL b1 2o ety Bl STl chUOEAG8? 3R Eebhashiayulp, ton cont st

communi cati on, IS nore efficient t est

t he cont act com‘gﬁé iaﬁé %[mqﬁ {J’ll;g tﬁ%gﬁ{llﬂ%t aclhfs;3 mgt:cgrti g ficiently

if the conbination-type card was tes he non-cont act I e.
communi cat i GHcHERNT 1Of SPhb s rB R Y R, PO ke st i ch
the cont aCtn&S%HitggE-it?r?)ei Scolfﬁr%dunication mode in Figures 7, (that
is, immediately after the operation in the non-contact
communication mode is started), operation of a
combination-type IC card has not been stabilized yet.
When the combination-type IC card is in such unstable
condition, counters are also in an unstable condition.
Even if counting is carried out normally, stable operation
of a CPU 6, a memory 7, and the like member provided in
the combination-type IC card is not ensured right after
the operation of the combination-type IC card is started,
because in the non-contact communication mode the
combination-type IC card is supplied with a power in a
form of an electromagnetic wave from outside. Thus, it is
preferable that a whole system is reset after judging that

the communication is non-communication type, and then

the judging as to whether the communication is the



Mor eover, when the clock for non-contact-type comuni cation has the
frequency stipulated in a protocol, the switching neans switches over the
conbi nation-type IC card to a condition for non-contact-type conmunicati on.
Thus, according to this arrangenent, it is possible to surely performthe
non-cont act -type conmuni cati on. Mreover, the conbination-type |IC card of
the present invention having the above arrangenent is so arranged that the
j udgi ng nmeans gives preference to the1§dhtact-type comuni cati on when there
is no difference between the frequency of the clock for contact-type - 30
conmmuni cat icom et -theef r equendcheof thba-cbaxtlactor tygre cond actretypee
comuni cation. In the above invention, the judging neans gives preference
to the contiatenttypratlymuni cati on when there is no difference between the
frequency of the clock for contact-type comunication and the frequency of
the clock for namo£omhast reypRrONINtEat iPresélt he flsbd mleditgerant in
whi ch the contact communication is preferentially carried out when cross
tal k occur siekeennt herigriteacls,t yae colimtdcatB onf@and dde-d@At&eNnt act - type
comuni cati on, the conmunication can be carried out stably even under such
envi ronnented A MG Bat e i6r ?%vidaédi Whth Of QULit P8 8OMUBhicR serves
conbi nation-type | C card of the present Invention having the above
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result, the system is reset, thereby eliminating a period in
which unstable non-contact type communication is carried
out. Thus, it is possible to carry out stable
communication.

Referring to Figure 8, described below is an
arrangement of still yet another contact/non-contact
judging circuit 480 of the present embodiment for holding
a result of judging as to whether the communication is the
contact-type or the non-contact type, after the judging is
carried out.

The counters for judging whether the communication

is the contact type or the non-contact type are



The arrangenment in which the systemreset is carried out after judging

whet her the communication is the contact-type or the non-contact-type
prevents erroneous operation of the internal circuit. Mreover, the

conbi nation-type IC card of the present invention having the above
arrangenment is further provided with judging result hol ding means for

hol ding a result of judging, after the judging neans judged whet her the
comuni cation is the contact-type comini cation or the non- cont act -t ype
conmmuni cation. As discussed above, it is necessary to wait a certain |length
of tine unrekpepeiatliyoronnsdtied [tiozethe inputheennrinzist fiot ¢hopkstard, which
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Specifically, as shown in Figure 8, the
contact/non-contact judging circuit 480 is provided with a
selector 482, which serves as judging result holding
means. The selector 482 switches over system clocks in
accordance with a result of judging as to whether the
communication is the contact type or the non-contact type.
In accordance with the system clocks, a clock that is to be
supplied to the contact/non-contact judging circuit 480 is
blocked after a certain period after a counter C finishes
counting. With this arrangement, it is possible to hold the
result of the judging.

As described above, in the combination-type IC cards

of the present embodiment, each of the



j udgi ng neans (80, 180, 280) 380, 480) for judging whether comunication is
contact-type comruni cati on or non-contact type communi cation, by judging
froma difference between a frequency of a clock for contact-type

comuni cation, and a frequency of a clock for non-contact type

comuni cation, the clock for contact-type comunication being received via
a CLK termnal, which is one of the contact-type termnals, and the

non- cont act -t ype cl ock being recei ved?%i-a the antenna coil (21 ) . 2. A
conmbi nation-type I1C card as set forth in Caim1, further conprising:
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Because the clock CLK for contact communication
and the clock RFCLK for non-contact communication to be
supplied to the combination-type IC card are so distinctly
different in terms of frequency, it is possible to provide a
combination-type IC card capable of accurately and stably
judging whether the communication is the contact type or
the non-contact type, by discriminating between the
frequencies.
Moreover, in each combination-type IC card of the
present embodiment, the clock extraction circuit 40 sets
the frequency of the clock CLK for the contact
communication, and the frequency of the clock RFCLK for
non-contact communication, the clock CLK being supplied
from the clock (CLK) terminal, and the clock RFCLK being
supplied from the antenna coil 21. The clock extraction

circuit 40 sets so that active one of the frequencies of the

clock CLK and the clock RFCLK will be faster than the



-35 non-contact-type conmuni cati on has a frequency stipulated in a
protocol. 5. The conbination-type IC card as set forth in any one of C ains
1 to 4, wherein: the judging neans (280) gives preference to the
contact-type comuni cati on when there is no difference between the
frequency of the clock for contact-type comunication and the frequency of
the clock for non-contact-type comrunication. 6. A conbination-type IC card
as set forth in any one of Clains 1 1815, further conprising: reset signa
generating nmeans (381) for generating a systemreset signal after the

j udgi ng neamsn¢&286ive] adged whet her the comuni cation is the contact-type
communi cation or the non-contact-type conmunication. 7. A conbination-type

| C card as set fohéfeforeanyheoneloefk Eharfetibr ci®cufitird Oem Lpripe i so ng:
judging result holding neans (482) for holding a result of judging, after

the judgi ngjesipifed 48RAt) UtiRh WIeé o -k rEIR IRt QRitatidie is

contact-type communi cation or the non-contact-type conmunication.
carried out, the frequency of the clock CLK is slower than
that of the clock RFCLK, while the frequency of the clock
RFCLK is slower than that of the clock CLK, when the
contact communication is carried out.

This makes it possible to provide a combination-type
IC card capable of accurately and stably judging whether
the communication is the contact type or the non-contact
type.

Moreover, in each combination-type IC card of the
present embodiment, individually provided are (i) the
UART 1 for controlling data communication that is
performed via the contact communication terminals 10,
which is the interface for contact communication, and (ii)
the protocol control circuit 90 for controlling data
communication that is performed via the non-contact
communication PR circuit 20, which is the interface for
non-contact communication.

Therefore, it is possible to realize the contact-type
communication and the non-contact type communication.

Moreover, in the combination-type IC card of the
embodiment, the RS flip-flop 81 provided in the

contact/non-contact judging circuit 80 initially keeps the
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for non-contact communication has a frequency stipulated
in a protocol.

Specifically, in case of the non-contact
communication, it is necessary to wait a certain length of
time until operation of the combination-type IC card.
Therefore, in terms of its functions not related to the
non-contact communication, it is more efficient to test the
combination-type IC card in the contact communication
mode. The test would take more time inefficiently if the
combination-type IC card was tested in the non-contact
mode. Therefore, by initially setting the combination-type
IC card in the contact communication mode, it is possible
to easily carry out the test in which the contact
communication is used.

Moreover, in case the clock RFCLK for non-contact
communication has the frequency stipulated in the
protocol, the RS flip-flop 81 switches over to the
non-contact communication condition. With this
arrangement, it is possible to surely carry out the
non-contact communication.

Moreover, in the combination-type IC card of the

present embodiment, the contact/non-contact judging
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circuit 280 performs the contact-type communication
preferentially in case where there is no difference between
the clock CLK for contact communication and the clock
RFCLK for non-contact communication.

With such arrangement in which the contact
communication is preferentially carried out when cross
talk occurs between the contact-type communication and
the non-contact-type communication, the communication
can be carried out stably even under such environment in
which such cross talk may occur.

Moreover, in the combination-type IC card of the
present embodiment, the 1-bit 381 generates the system
reset signal after the judging as to whether the
communication is the contact communication or the
non-contact communication is carried out.

With this arrangement, as a result, it is possible to
reset the whole system once, after it is judged that the
communication is in the non-contact communication mode,
and then to redo the judging as to whether the
communication is the contact-type communication and the
non-contact-type communication.

Therefore, with the arrangement in which the system
reset is generated after the judging as to whether the
communication is the contact-type communication or the

non-contact-type communication is carried out, it is
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possible to avoid erroneous operation of an internal

circuit.

Moreover, in the combination-type IC card of the
present embodiment, the selector 482 holds a result of
judging, after the judging as to whether the
communication is the contact-type communication or the
non-contact-type communication is carried out. Thus,
after the judging as to whether the communication is the
contact-type communication or the non-contact-type
communication, the result of the judging is held so that
the result of the judging will not be changed due to noise
and the like. With this arrangement, it is possible to
realize stable communication even under a noisy
environment. As a result, it is possible to realize normal
operation of the combination-type IC card even after the
judging in terms of the types of the communication is
carried out.

As described above, in order to solve the forgoing
problems, a combination-type IC card of the present
invention provided with both of (i) a contact-type interface
for reading and writing data transmitted via contact
terminals provided in the combination-type IC card, and
(ii) a mnon-contact-type interface for receiving, via an

antenna coil, data transmitted thereto via radio waves,

and for reading and writing the data thus transmitted
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thereto, the combination-type IC card characterized by
comprising judging means for judging whether
communication is contact-type communication or
non-contact type communication, by judging from a
difference between a frequency of a clock for contact-type
communication, and a frequency of a clock for
non-contact type communication, the clock for
contact-type communication being received via a CLK
terminal, which is one of the contact-type terminals, and
the non-contact-type clock being received via the antenna
coil.

In the above invention, the judging means judges
whether communication is contact-type communication or
non-contact type communication, by judging from the
difference between the frequency of a clock for
contact-type communication and the frequency of a clock
for non-contact type communication, the clock for
contact-type communication being received via the CLK
terminal, which is one of the contact-type terminals, and
the non-contact-type clock being received via the antenna
coil.

Because the clock for contact communication and
the clock for non-contact communication to be supplied to

the combination-type IC card are so distinctly different in

terms of frequency, it 1is possible to provide a
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combination-type IC card capable of accurately and stably
judging whether the communication is the contact type or
the non-contact type, by discriminating between the
frequencies.

Moreover, a combination-type IC card of the present
invention having the above arrangement is further
provided with setting means for setting so that a
frequency of active one of the clock for contact-type
communication and the clock for non-contact-type
communication will be faster than a frequency of
non-active one of the clock for contact-type
communication and the clock for non-contact-type
communication.

For judging the frequency of the clock for
contact-type communication and that of the clock for
non-contact-type communication, it is necessary that both
the clocks are in an ON-state. However, if both the clocks
have the same frequency, it is impossible to distinguish
one of the clocks from the other.

Thus, in the present invention, the setting means
sets so that a frequency of active one of the clock for
contact-type communication and the clock for
non-contact-type communication will be faster than a
frequency of non-active one of the clock for contact-type

communication and the clock for non-contact-type
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communication.

Thus, it is possible to arrange the setting means
such as a clock extraction circuit for non-contact-type
communication as follows: in the non-contact-type
communication, the frequency of the clock for
contact-type communication is slower than that of the
clock for non-contact-type communication the clock for
contact-type supplied from the CLK terminal and the clock
for non-contact-type communication supplied from the
antenna coil; and in the contact-type communication, the
frequency of the clock for non-contact-type
communication is slower than that of the clock for
contact-type communication.

As a result, it is possible to ©provide a
combination-type IC card capable of accurately and stably
judging whether the communication is the contact-type
communication or the non-contact-type communication.

Furthermore, a combination-type IC card of the
present invention having the above arrangement is further
provided with control means for contact-type
communication, for controlling communication of data via
the contact-type interface; and control means for
non-contact-type communication, for controlling
communication of data via the non-contact-type interface,

the control means for contact-type communication and the



109GG& ()-:'"'"'"''''''vZL>01 10GG 10GG 10GG+ 10%GG& ()-:#3 !+ 109%GG& ()-:!+
1096GE ()-:!+ 1096G& ()-:'' ((/))P*|[:L>01 10GG 109& ()-m 109 ()-m
109 ()-m 109 ()-m 109& ()-m F109& ()-P***+, ,, , & |obU4l 1

gl09%E#& ()-101010 | +109%& ()-' |+10%.& ()-"

- 28 -
control means for non-contact-type communication being
provided individually.

In the above invention, individually provided are the
control means for contact-type communication, which is
for controlling communication of data via the contact-type
interface, and the control means for non-contact-type
communication, which is for controlling communication of
data via the non-contact-type interface.

With this arrangement, it is possible to realize the
contact-type communication and the non-contact-type
communication.

Moreover, a combination-type IC card of the present
invention having the above arrangement is so arranged
that the judging means includes switching means for
initially holding the combination-type IC card in a
condition for contact-type communication, and for
switching over the combination-type IC card to a condition
for non-contact-type communication when the clock for
non-contact-type communication has a frequency
stipulated in a protocol.

In the above invention, the switching means initially
holds the combination-type IC card in the condition for
contact-type communication, and switches over the
combination-type IC card to a condition for

non-contact-type communication when the clock for
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non-contact-type communication has the frequency
stipulated in a protocol.

In case of the non-contact-type communication, it is
necessary to wait a certain length of time until operation
of the combination-type IC card is stabilized. Thus, in
terms of its functions not related to the non-contact
communication, it is more efficient to test the
combination-type IC card in the contact communication
mode. The test would take more time inefficiently if the
combination-type IC card was tested in the non-contact
mode. Therefore, by initially setting the combination-type
IC card in the contact communication mode, it is possible
to easily carry out the test in which the contact
communication is used.

Moreover, when the clock for non-contact-type
communication has the frequency stipulated in a protocol,
the switching means switches over the combination-type
IC card to a condition for non-contact-type communication.
Thus, according to this arrangement, it is possible to
surely perform the non-contact-type communication.

Moreover, the combination-type IC card of the
present invention having the above arrangement is so
arranged that the judging means gives preference to the

contact-type communication when there is no difference

between the f{requency of the clock for contact-type
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communication and the frequency of the clock for
non-contact-type communication.

In the above invention, the judging means gives
preference to the contact-type communication when there
is no difference between the frequency of the clock for
contact-type communication and the frequency of the
clock for non-contact-type communication.

With such arrangement in which the contact
communication is preferentially carried out when cross
talk occurs between the contact-type communication and
the non-contact-type communication, the communication
can be carried out stably even under such environment in
which such cross talk may occur.

Moreover, a combination-type IC card of the present
invention having the above arrangement is further
provided with reset signal generating means for generating
a system reset signal after the judging means judged
whether the communication is the contact-type
communication or the non-contact-type communication.

In the vicinity of the start of the operation of the
combination-type IC <card 1in the non-contact-type
communication mode in Figures 7(a) to 7(d) (that is,
immediately after the operation in the non-contact
communication mode 1is started), operation of a

combination-type IC card has not been stabilized yet.

109%& () -
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Thus, in the present invention, the reset signal generating
section generates a system reset signal after the judging
section judged whether the communication is the
contact-type communication or the non-contact-type
communication.

With this arrangement, it is possible to reset a whole
system after it is judged that the communication is in a
non-contact-type communication mode, and then to redo
the judging as to whether the communication is the
contact-type communication or the non-contact-type
communication.

The arrangement in which the system reset is carried
out after judging whether the communication is the
contact-type or the non-contact-type prevents erroneous
operation of the internal circuit.

Moreover, the combination-type IC card of the
present invention having the above arrangement is further
provided with judging result holding means for holding a
result of judging, after the judging means judged whether
the communication is the contact-type communication or
the non-contact-type communication.

As discussed above, it is necessary to wait a certain
length of time wuntil operation is stabilized, for the
non-contact type card, which starts operating by receiving,

from the machine, a signal and an energy in a form of an
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contact-type communication or the non-contact-type

communication is carried out. Thus, after the judging as
to whether the communication 1is the contact-type
communication or the non-contact-type communication is
carried out, the result of the judging is held so that the
result of the judging will not be changed due to noise and
the like. With this arrangement, it is possible to realize
stable communication even under a noisy environment. As
a result, it is possible to realize normal operation of the
combination-type IC card even after the judging in terms
of the types of the communication is carried out.

The invention being thus described, it will be obvious
that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such
modifications as would be obvious to one skilled in the art
intended to be included within the scope of the following

claims.
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CLAIMS:
1. A combination-type IC card comprising both of (i
a contact-type interface (10) for reading and writing data
transmitted via contact terminals provided in the
combination-type IC card, and (ii) a non-contact-type
interface (20) for receiving, via an antenna coil (21), data
transmitted thereto via radio waves, and for reading and
writing the data thus transmitted thereto, the
combination-type IC card characterized by comprising:
judging means (80, 180, 280, 380, 480) for judging
whether communication is contact-type communication or
non-contact type communication, by judging from a
difference between a frequency of a clock for contact-type
communication, and a frequency of a clock for
non-contact type communication, the clock for
contact-type communication being received via a CLK
terminal, which is one of the contact-type terminals, and

the non-contact-type clock being received via the antenna

coil (21).

2. A combination-type IC card as set forth in Claim 1,
further comprising:

setting means (40) for setting so that a frequency of
active one of the clock for contact-type communication

and the clock for non-contact-type communication will be
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faster than a frequency of non-active one of the clock for
contact-type communication and the clock for

non-contact-type communication.

3. A combination-type IC card as set forth in Claim 1
or 2, further comprising:

control means (1) for contact-type communication,
for controlling communication of data via the contact-type
interface (10); and

control means (90) for non-contact-type
communication, for controlling communication of data via
the non-contact-type interface (20),

the control means (1) for contact-type
communication and the control means (90) for
non-contact-type communication being provided

individually.

4. The combination-type IC card as set forth in Claim
1, 2, or 3, wherein:

the judging means (80, 180, 480) includes switching
means (81, 181, 481) for initially holding the
combination-type IC card in a condition for contact-type
communication, and for switching over the
combination-type IC card to a  condition for

non-contact-type communication when the clock f{for
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non-contact-type communication has a frequency

stipulated in a protocol.

5. The combination-type IC card as set forth in any
one of Claims 1 to 4, wherein:

the judging means (280) gives preference to the
contact-type communication when there is no difference
between the frequency of the clock for contact-type
communication and the frequency of the clock for

non-contact-type communication.

6. A combination-type IC card as set forth in any one
of Claims 1 to 5, further comprising:

reset signal generating means (381) for generating a
system reset signal after the judging means (380) judged
whether the communication is the contact-type

communication or the non-contact-type communication.

7. A combination-type IC card as set forth in any one
of Claims 1 to 6, further comprising:

judging result holding means (482) for holding a
result of judging, after the judging means (480) judged
whether the communication is the contact-type

communication or the non-contact-type communication.



