SMART CARD FI ELD OF THE | NVENTI ON The present

invention relates to a snart card, and nore
w@arwiogzbarly, to a smart card in a dual card BgBEUSIM06/011329

for use with a termnal such as automatic teller

machi ne (ATM or poin f =N ) card reader or
W th a conmmruni cation S@ﬁﬁlﬁg&AﬁEﬁs a nobil e phone.
BACKGROUND OF THE I NVENTION I n the past, a nmagnetic
card has been used as a bank card or credit card. In a

[ personal identification data

FIEWF%MW@Mr of the nmagnetic card, which

is kno S S : i h j -
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to a reader and a passvvord manual |y entere

as atitden 3¢ el @R chineCORTRB ot dp%ﬁﬁt(ﬁ@@lé‘ PO refider or with a

user of the card is a vali ard owner. However, the

comhfinientiog oAk el, @asndbileplidiee. nagnet i ¢ card.
Firstly, the password recorded on the magnetic card

can be read by sinple hardware and thus the use by an

unaut hori zed person can be easily achieved. Secondly,
BACKGROEUNDIOFHTHE INVENMONI y to the owner.

However, the hardware for witing the password js )

necessahytlenpast, pansgnetih oapd hp&%@sntmed(ﬁ@rc’dbank oaed or credit

of the password. Thirdly, security protection for an ...
cardATNInoa magiredtyl carshsystemaadrerrenalodeptificationadatating identifying

prevention from| eakgge Qf the password i s not

an oywiareek theemsgnsticeensd, phach is KRoMm aa drRassEeTdn ihgiowed in the
maggepGo RIS COMECIREa REBHESH (et HeSpReld satron agnetically
read from the magnetic card loaded to a card reader and a password manually
entered by the card owner is checked to determine whether the user of the-card
is a valid card owner. However, the following problems reside in the
magnetic card.

TFirstly, the password recorded on the magnetic card can be read
by simple hardware and thus the use by an unauthorized person can be easily
achieved.

Secondly, the password should be known only to the owner.
However, the hardware for writing the password is necessary and a person who
prepares the card is aware of the password.

Thirdly, security protection for an ATM or a credit card reader is

not perfect and the prevention from leakage of the password is not perfect.



To overcone the above problens, US Patent No.

4,758,718, entitled "H gh Security IC Card with an
whpdanerhbt e Password” to Fujisaki et al., di scPOBES20861011329

| C card having a microprocessor and a nenory. In Fig.
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di spl ay device”such as an aying t

al., MiasRNes %ndm%al-aWiﬁg 4 nPEPtResS0r BARN Y nia¥bRe In Fig. 1,

areas for storing data necessary for registration and

numepdatliondleplotéheapabCwent] nseterad &b fiRpeiRStdN medium for
password nenory area in the nmenory 15, the password

identifaghavpagohf mimsralnliredenotty aenidrepraceszveafdrocontrolling
storing the nunber of tinmes of non-coincidence of the

regigeeEwor and n updatimgnoody d Spaswwaendal ddt8, deuotees] ah2 adeaotes a
for storing data representing a type and attributes of

comphwicgiomrigterfacedor womseation wvithnattesmanaladeeiog, rhimeeral 13
menory 15 has a password registration area in which

denates qoi@yh@atd ifort entgeinge e tpasewosdadatapauumeral Upodenotes a
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assword is ent.ered b keying .operation and the, .
dendt f JBPBIEY 57188 ATE8H 0T RIS 813 BeresaBY Tphéegistration and
op EESHEDS: PREFPL s BB SaSPUGP S bl v n e
RS R RS g Gt B3 a aea o
oL SRS AE o S0P RO oHESRER L Y3 pRESEElg M remory
15, PR L JHReR Y S o AR BTRES e, 5 e and
attri‘ﬂ%%te§ lFahed@Rdrd 106%nY RlkRFAd] PRRVEETa iBatReYM UiRImemory
15 has a password registration area in which the password is to be registered
and a password update area in which updating data to update the password
registered in the registration area is stored. The password is entered by a
keying operation and the microprocessor controls the registration of the
password and registers the password entered in the password registration area.
When the registered password is to be changed, the number of times of input
error for the password registered in the microprocessor is checked based on
data preset in the password update area. If the number of times of error is

smaller than a predetermined number, the registration area as well as the
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be registered in the registration area. Nowadays, |C
cards or so-called "smart card" are used in nunerous

wa@ppliogabt ons such as paynment at a point of saP€T/K100&®11329
as "bank cards"), public tel ephones, paynent for
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carlly Y phblictelepliefiets Bynte 18t bEHHBT AT mert fOF rpflthS; mobile
teldphondd (6.0n, SHVT NiatSR! HRAIANSCFAREY, HyMA g&%r;igg&{t%ﬁon, or

is inconvenient. Therefore, there is ’a

le¢theni &) edar ' btidhti ciatEgr ' :
cledmmouisk) 8.0 esBby MBS IO e cord

a bl chisd, rgplod caed;i 4 pailtingatedd] & AMPlcHF @b GV tel%ph%ny, and
Applications” to Mreno, discloses a mcrocircuit car
SO dmncl udi ng device activating a default application to
be executed, device activating a target application to
be exec@raiof dnel psoblenhs drvowsteasd iv dhil?rg,ldeh@f sacld atviriety of
e..configured on command either as a default o
carcgspbpq; dathdorapd the casdamightjeot hepviatkible wiear it isfodbe used,
ws_the o ni zati on and the general operating
no : %‘gn%lea?ert {tg?%&ﬁﬁoﬂ hemegdts Cﬂgdiérhﬂmb'ean Riup Putt be it has
sulbscription.taken out, hy a client 20 fromthe radio ]
CXpE ephoﬁ’e Ko nil%%/;é«'ﬂfé@lil ngndhecarsgr 'of reatious cards s
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1nccgqevre\?;ﬁ%rg; bui"hig}rr] re, Sgggﬁapssévﬁf@gpg need for the so-called
“multi-application cards”.

For example, US Patent No. 6,325,293, entitled “Method and
System for Using a Microcircuit Card in a Plurality of Applications” to
Moreno, discloses a microcircuit card including device activating a default
application to be executed, device activating a target application to be executed,
and switch device activating the card to be configured on command either as a
default application card or as a target application card. Fig. 2 shows the
organization and the general operating sequence of the method thereof.

As shown in Fig.2, the subscription taken out by a client 20 from
the radio telephone operator 21 operating the user's radio telephone 22
includes not only general radio telephone service, but also a special service,

e.g. payment for parking, where the amount will be included as a specific item
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e.g. paynent for parking, where the anount will be
i ncluded as a specific itemn the nonthly listing of
W0 edogobmanz consunpti on recei ved fromthe oper apOr/UR2006/011329
(billi n? represented by 23). After parking a car close
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debited as such.” The user then reinserts the card 2?
men{iapiine2fe ioptionaheseraities dfeeghdne the tofiepleond operator. This
read by the radi o tel ephone which automatically
comhegrhtagsssethel $INbcardh27 @Nhtuadio eelepAbhbdodhe Sredonfigured”
mul ti-application cards are technically feasible, in
as a pasdingoeardheyltee asercthenditfaatsithe card #pifeomrihe radio telephone
denonstrated by nunerous pioneering attenpts ever
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croat .
funcaor ! Card) to provide

Although such multi-application cards are technically feasible, in
practice they are very difficult to implement, as demonstrated by numerous
pioneering attempts ever since the invention of the IC card itself.

With the wide-spread usage of smart cards in mobile industry
such as SIM for GSM, USIM for WCDMA, RUIM for CDMA2000 and PIM
for PHS network, a large variety of applications have been developed by
utilizing Smart cards resided in the mobile phone (SIM/USIM/RUIM/PIM,
hereafter referred as UICC, Universal Integrated Circuit Card) to provide
security services. Mobile operators ensure the security of the use of mobile

service by authenticating the keys stored in the Smart cards that mobile
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security services. Mbile operators ensure the
security of the use of nobile service by
wa@oioiee2dzati ng the keys stored in the Snmart ce€TES1006011329
nobi | eoperators i Ssued to the subscribers. In
addi tion, nobile operators provide also prem um
opesators dessiedi toetlvobabscritzerki hy addubon,emebdekoperatbnsgprovide also
service by storing keys provided by the banks or other )
presdum services/like mobile thankigy mabils. stavle tiadieg seevice by storing

mani pul ated through an application interface_ devel oped
keysypromulad by the b@slm)orthg@h segvige qgovidgrada the bRl eands. The

S o s PSS T
Kit AT b 1 py S SQ M6 RRY el Bt GGV e O A Vireless
Apiisstich ?'%ﬂ?&%ﬁﬂ%%v WGl rlgBle, B TR EIEH BRI My Module)
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stoﬁﬂé%%egﬁﬁeﬁteuﬁé PR El\r%fo?ﬁﬁnf‘fﬁjtﬁ Sll{}fﬁéélﬁ é?Wcﬁfd) or another

e access 10 Service providers Turl
starRfA6HP! WSIE\QSCMEF WigRh 951?5‘5% ‘ihggrté@tmltd)t%otb@r Q‘fa?& FIbP in the
achreve theé service nobiTity, service providers [1ke
moBABkshone! €dit card issuers, transportation card

I ssuers, certificate issuers and stock brokers are

eager |y Tig ke9pad airk] dsplay Bera®abot thofssil®phbaei fagiiftate the

enhanced SIM Cards so as t'o provide services which

insériéd shidire cab¢iwithrakas skanmterfavevdid thehmaliidy natasi oremote
and managenent of the SIMcapability and

acctsmntd isonake tpreviders furtheerdacoimplislidsethepgodleob perdtemnobility.
therefore it fornms a closed system where only agreed

In pateri tosachieval theweer vice maobility,pservicaprovistersrlise basks, credit
rel ationship between service providers and nobile

cardpssuarsy traasporations candt isslers, sertifcatenibsbershandwsiock brokers
sim |l ar agendas over control_of security and paynent

are pagRdaso quaperBte vhds thenmabilenoparsterciceissye emdanced SIM cards

devel opment of npbile security services. i
so as to pl?fovuie services Whlgh {alll Ynto their professions. However, the

provisioning and management of the SIM capability and functionalities are in
control of the mobile operators therefore it forms a closed system where only
agreed parties are allowed to participate. Furthermore, the relationship
between service providers and mobile operators are one of mutual distrust and
both have similar agendas over control of security and payment methods. This
becomes the main obstacle to the development of mobile security services.

In mobile telecommunication world, another emerging demand
based on smart card is so-called “multiple SIM ownership” which indicates the

trend of a single mobile phone user holding more than one SIM cards which
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In nobile tel ecomuni cati on world, another energing
demand based on smart card is so-called "nultiple SIM

woemeis2dp” which indicates the trend of a si nRCBUS2006/011329
nobi | e phone user hol ding nore than one SIM cards

may e IS8y SEHE{RR wiobils Iarraigry.e dhon tonck ariNas decause of
fOﬂﬁg‘@ﬁéﬁ‘é accounts for personal and business use to

e SIMs of nobile operators of different
countries when traveling to save roam ng fee charge

< 0h R0 SERA e Seralbie RainrsedilianyDonigereste copar at o
L0 Ha¥% sebntfie RIMF OPRROAEE qbRistotsF iTfofes cauaimies when
SR Io e AR pRCEH GG i T onal ohi p 51 ot or
ngt REeb sEpRRACTIN PACRITESEh hATiGCP RS ol ¥ 2y g and

Sl w§g@ﬂj{@gmﬁ%aom secret keys. However, the speci al
phones are normally costly and not well-accepted by

& heo ksep se e ISIVI B @iffe; tiBR" r
servi cgppr%%er sNgéan pialg/ 1r\?vi t ern'%Ii' é?gftgﬁgfﬁ%‘?lg%gggg save
t ocpgtovi de a smart card that can rectify those

drawbacks of the prior art and sol ve the above

probl ems. SUMVARY COF THE | NVENTI ON Thi s paragraph

extract 3 gitigbAmybiRSpROnE V\?iﬁﬁﬂﬁépéhfg: ?f Hﬁgpiﬂ%% t%ﬁgability used

i nvention;” other features wll be di ose

to beoint@sucedpir egyodp@she ldbove sl dsd tpﬁ"@yﬁﬁﬁ far @8HRHhal chip
nodi fications and simlar arrangenents i ncltded

slot on the mobile phone in order for the service provider or another mobile
operator to issue its own smart card or SIM storing its own secret keys.
However, the special phones are normally costly and not well-accepted by-the
user, thus forming a fragmented market place where service providers can play
with.

Therefore, it needs to provide a smart card that can rectify those

drawbacks of the prior art and solve the above problems.

SUMMARY OF THE INVENTION

This paragraph extracts and compiles some features of the present
invention; other features will be disclosed in the follow-up paragraphs. It is
intended to cover various modifications and similar arrangements included

within the spirit and scope of the appended claims.



within the spirit and scope of the appended claims.In

accordance with an aspect of the present invention, a
wapmrie2er d i ncl udes a processor; a first inteP¢HUS2006011329

use in communication with a termnal; a second

interface for ése i n comruni cati on with another smart

card: anB #E$PIganes Vit n%‘r@éﬁ@cf @ff@@nﬁf%@ﬂ?gnaemn a smart
h t Preferab)y, e .
card iR f?r FPEFSOT: ol iRicdiel Thes fer ussru% coBmbRipatinn with a
h
e o8 ARy LR Sl L e nart car

and'sllﬂg*rl;%ﬁ &'é ?@%ﬁéx@r&?@t@ Lﬁr‘nglir)@r qrrpé}q?gég%&gg card.
genor at LA X TBR R HERL %%%zérzﬁzﬁﬁé o PR & Bulfet For Percelvmg

d
andGakthe Bh AER nkwerl 16 R%rsg esfiégéelnfég g{l I gaxg&g;? A8 art 3rd.

response generati on neans Tor

r espons @refegsisly, thé rPCrBS%eS @rlgﬁigr iRERIRS2RR %gﬁgat}o& means

processor furt her i eterm nat’i on

for detantingi sa0AWRetiseim] t he PTS request signal is
accept aEI e by both the term nal and another snmart

card. PPedferatblyy, théhprwm@ﬁqﬁﬁhte@rﬁﬁwdwqﬂme@)&tocol Type

cl ock regulator for providing a clock frequency f

Selegtion) erequesir genaraﬂloﬂVMearBdﬁﬁﬂ%@@@faﬂﬁ a PTS ﬁq@ﬁ:@ﬁ%iﬁnal for
further includes conmand APDU (Application Protocol

anothgr smagt @arcbleterm nati on neans for determ ni ng whet her

a command APDU signal issued fromthe termnal is
associ abeaferatly, t%besrchesmrd turtlerot meclusienr t PESr dresponse

Mor.e advant ageously,, the processor further includes
gen%raﬁﬁadaem?@rgg@mrafmgra H&ﬁn@sponsg sigmakfontheatermimahd

APDU i lgre%Jerab(ir a gt r;])%cessor further includes PTS determination
means for determining whether the PTS request signal is acceptable by both
the terminal and another smart card.

Preferably, the processor further includes a clock regulator for
providing a clock frequency for another smart card.

More advantageously, the processor further includes command
APDU (Application Protocol Data Unit) determination means for determining
whether a command APDU signal issued from the terminal is associated with
the smart card or another smart card.

More advantageously, the processor further includes command
APDU generation means for generating a command APDU signal for another

smart card.



smart card. More advant ageously, the processor further

i ncludes a buffer for receiving and saving a response
Wa\BDZosi2gnal from another smart card. Mre PCT/US2006/011329

advant ageousl y, the processor further includes

[ f ting a
' e hons SMaPDadlRRIECausIY, e Piecarsal irsteintludes a buffer for
advant ageousl , the sma rd isl rovided with an
recgBRHAREY Ind hremeaite SRLI henal BATseRoBes SmarhTaed..
%]/Eﬁrl%%ad 29g usl the snart card co;@ri ses, a. Sl M
(Subscrmgi‘ |%‘g¥ﬂ11t¥‘$e%§}ﬂ gﬁe cBRQFeSe) Nrther inclugles response

APRRT Rt atioh R A Ryl & cspOREPHIS bl for the

te . Mre advantageously, the smart card conprises a
mg?{eagit card, debit card and ATM card. BRI EF

DESCRI P . 0hi ec
advant ayé@%f% Y%@#@W%ﬁ‘ﬁgﬁﬁﬁo& (g‘gltggﬁea&ﬂtgr@ antenna
for ceathivicadpar®ith 4 @oﬁﬁeﬁ?gﬁé}hﬁﬁal,l y skilled in the

art after review ng the ow ng detail ed description

and accOipeny iadgadtpeords;, ihewimbit Feged 1cb§1ﬁi§gs°‘:5 SIM
di agram showi ng a conventional |C card; Fig. 'S a
(SubsagbemldentityngVicahile)iscatdy | USIM d(Thaxessl %glﬂg%gwég Identity

to another conventional nethod; Fig. 3 is a

Moduleg rcand oUTM {Usst Idertityi Module§ card eRdtRTAM (Renfovable User
dual card systemfor use with a transaction term nal
Idenfifydvinidude) candne present invention;Fig. 4 is a bl ock
di agram of a second enbodi ment of a smart card
ore advantageously, the smart card comprises a credit card,

debit card and ATM card.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention will
become more readily apparent to those ordinarily skilled in the art after
reviewing the following detailed description and accompanying drawings, in
which:

Fig. 1 is a block diagram showing a conventional IC card;

Fig. 2 is a diagram showing various device and players according
to ano"cher conventional method;

Fig. 3 is a block diagram of a first embodiment of a smart card in
a dual card system for use with a transaction terminal according to the present

invention;



in a dual card systemfor use with a communication

term nal according to the present invention; and Figs.
w®200ana726B are fl ow charts show ng a transact i pOT/DE100€0l 1329

by use of a dual card system according to the present

i nventin. TAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI nﬁm ‘Eﬁsea ecl qeagrame af iaciecondctrbedimestafa smart card

i S 5 e i cdond o
presp AR 1 e i n the art ai tor T oviowing the

needs nbiEhart PO 6 1Ak PriolinlE otrisghien method by
1se ﬁf ?Siéutaf gtgg(g bgﬁgﬁ})g{i@%ﬁ%‘é gén%%? bgesf% h? y?‘;%‘ht‘!fsé%{l ment of a

smart card in a dual card systemfor use with a
transaction term nal according to the present

DETAIEEDDESCSRIPTFONOF VHB ’PREFE’&%B&‘EM DIVIENT
for a of a

use with the transaction termn consi st's

first c@hd présantdngentionntisclasss 8 5makd tafc'! b @ll%add system

has a first menory 321 for storing firs

and hdrethdd fatuging ithé eanmy, iaed the fobtjé@ts!dhdaad@drﬁﬁ es of the }doresent
transaction with a transaction fterm nal 30. The secon

inventiod Will Hecomalesore wadilyssmpardidto shGBTopdinaridy iskilled in the
devi ce 314b, a second nmenory 311, a third nmenory 312,
art adter geviewingrthe fallowing dlesaited deserptibat ofTie#presene invention
econd menory 311 stores second identification
needs{iQjr hm;ﬁeg tr thesoliowing empedimentssaction with the
transaction termnal 30. The third nenory 312 stores
transaction related information. The fourth nmenory 313

. ores,.first personal information that is not secured

mm card 32. The clock regulator 34a receives
o <! PRl RThe S oI an gl POMLA ¢
embodiment of a smart card in a dual card system for use with a transaction
terminal according to the present invention. As shown in Fig. 3, the dual card
system for use with the transaction terminal 30 consists of a first card 32 and a
second card 31. The first card 32 has a first memory 321 for storing first
identification information for use in a target transaction with a transaction
terminal 30. The second card 31 includes a processor 310, a RST generation
device 314b, a second memory 311, a third memory 312, a fourth memory 313,
and a clock regulator 34a. The second memory 311 stores second
identification information for use in a target transaction with the transaction
terminal 30. The third memory 312 stores transaction related information.

The fourth memory 313 stores first personal information that is not secured by
9



the first card 32 via CLK line 37. The cl ock signal
provi ded by the clock regul ator 34a can be the sane or
waledo7mernt than that provided by the transactiPeI/US2006/011329
term nal 30. Meanwhile, the first card 32 is installed
v%ith a first &i%grati ng system_ and the second card 31
the jigst werdi3%d heleck aegidatop ei4a rengi¥es @ephocknsignal from the
second card can y..the roles of ,a smart card and
trangagpd (PaRUL 39 Ut GnBoliBPy34 Angrirerides aantesiclo signal to

e TS50 RSO, ST, Bt R iAW oo
[ ] , 5 [ ' . .
L N R T

line GND. Moreover, the transaction termnal 30
temgi;r&g@g)ﬁart card reader of a portable device or a fixed

55 1 codert it e B ol 3pcleMiRalIb iyt &) iR Bperating
systen, hﬂll(?schét econd lzéugieﬁag @@%llécp\ﬂﬂ{.ta §%:ovaﬂf ﬁﬁ?\%ﬂl}g §ystem.

Act'ua e second car I'S provi de

TheP8EESnd | dddPYI tca3b rpﬂﬁ‘ﬁ theQ- 4185 10138 Eﬁia?to%ﬁl’k!i‘iagﬁg % Bhid reader

the transaction term™mal 30 and the first car
simuitanestslyehyordeed @ontnol thd €irsespdd zard 3 1 is able

to cope with different comrunication protocols of the

| / O por Th#bsexuhd bard B0 isacdupiéd técber ttangadtivon teminal 30 via

first enbodi mrent of the present invention, the second
threeatines1 RSTaline 3B €1t linsud4Ampldi E4D i portPB 61 oelich lines are

Data Unit (APDU) commands through the I/O port 38 to
naturalyf in eddetaenl t82a powet isepphcdne 34CA 8nd prweiddsliine GND.

clock signals to the first card 32 through CLK |ine
Motepvern thg reanspetion, tarmingb36hds casthast cacd sreadeh afsagportable

smart card, and .a gﬂgrt card reader _in controlling the

devigerei a dired tprminakbhike ATMVaOs RENS. cEpathesmeseatheatrst card 32 is
wer. To Reset) yig the |/O port t . card reader

coufefEl tha sppe sard agevicires |ies: REL Kncadb bikgéne 37, and

I/O port 38, as shown. Actually, the second card 31 is provided with two I/O

ports, I/O port 35 and I/0O port 38 to communicate with the transaction terminal
30 and the first card 32, respectively. Certainly, the second card 31 is able to
cope with different communication protocols of th¢ I/O port 35 and the I/O
port 38. According to the first embodiment of the present invention, the
second card 31 is also able to issue Application Protocol Data Unit (APDU)
commands through the I/O port 38 to the first card 32, and the second card 31
provides clock signals to the first card 32 through CLK line 27. In other
words, the second card 31 acts both as a smart card and a smart card reader in

controlling the first card 32.
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signal RST have been applied. The data string and data
el enents of the ATR are defined and described in
waledodiob72bn t he | SO | EC 7816-3 standard. The baRCT/USMR:/011329
format is shown in Table 1. Table 1 The data el enents
of the ATR and their neanings, according to |ISO | EC
7816- 3 Gignerllyne smaxseard sends amsAJTR (lgaw@maa’ca&e@zt)wia the
O Format Character TAl, TBl1l, TC1, é nt erface
I/0 meat ke aresd Teadapafter a suppky Mokesei ¥YeIC.ahalaskt LK Tand a reset

cter Thg fir byt.es, nated TS an
Slgf%%{égf?};ﬁ@ n angﬁﬁéﬂdfmﬁa Iilag@éf 3&%6’3&&%@ Ozﬁge ATR
senc ent byt ny t e
are gl ane Es b8 Sped ld R OTE GBS snderd.  The
are| nt for the follow ng data
basfcrmg‘?@.l %?6]? haracters describe the
extent of the Srrart Card s basic functions. The check
character, which is a checksum of the previous bytes,

0 nal.ly t a T :
Ta@%ﬁanmg Bad ROl Tud SRTESRG U iodelifigh Sppording to
ISCﬁﬂg@ Rg of ATR is always sent with a divider value

con a| ns various data relevant to the transo ssion

pr ot of, card. As kn martcard shows
o oug{adE He Oasclipfi

char gers of ATR5 such as thfmhé -SSP Protocol
and t e character waiting ti urthernore, if a

ter mrp@I wants to nodify one ppfBf €HRkadBESE
paraneters, a Protocol Type Sel ectjlfon PTS) must be

per f o ARATIEEf or€ 12t . execuliterfaeé Cimabte@socol . The
termnal’can’use this to nodify certain

T1,T2,...,TK Historical Characters
TCK Check Character

The first two bytes, designated TS and TO, define various
fundamental transfer parameters and the presence of subsequent bytes. The
interface characters specify special transfer parameters for the protocol, which
are important for the following data transfers. The historical characters
describe the extent of the Smart Card's basic functions. The check character,
which is a checksum of the previous bytes, may optionally be sent as the last
byte of the ATR, depending on the transmission protocol. Moreover, this
data string of ATR is always sent with a divider value and contains various

data relevant to the transmission protocol and the card. As known, the smart

11



protocol paraneters, as long as this is permtted by

the card. In the present invention, with reference to
wo2@s/0630and 5, the processor 310 of the seconPCT/ERZNOB011329

1 includes a buffer 318, an ATR generation device 319,

TS determ nati on device 315a, ,a PTS request

car@ éﬁ@wmaﬂpwe Fladransfsr pargmefers inshe entgsissesthagacters of ATR,

evice 315c,. a conmand APDU determ nati on, devi ce 316a,
Sucs a@&ﬁﬁéwswwg?@ﬁ%%m glearactyy wakingtima ponse

APDU gener ati on devfce 317. In a tg;ansa tion, a

t r ansacti BHGEIHCA T 26T L) WaRLs tQuae o Pf gpore of these

par%%{g%rg,zﬁﬁrﬁéfqlﬁ§§éIb%’:?%;%ﬂgg glg\ﬁés qm@ﬁ?tsl%g’ fp%? %gqoeod B8fhre actual
cxekBPRSGH 4. SHFHER, P, e ARG 180, By conain
profotiod rém%?ér@f’assgﬁga%%ﬁiﬁ ?Qﬁ@{mi&%lg?%@‘éa&d.

transacti on can € a contact communi cat i on

with anghhgie bREdEalnrioh) AHCRERIBAQYIHICHidd $Md 5, the

second card 31. In thi's casé, the conmunicati

pro?é‘s’s@iﬂgﬁl(ﬁof fih Qe&ﬁfﬂfb'éhtcg 31 ii?g}ua@@ 4 baffet has, '&%nATIﬁ E%Igeration

irst card 32 exists, en e transaction term na

devied 319ea PorSndetermidlieibnvic$ 3358 PITS fediyadt gedlefation device
system signals that are to be sent to the first card

31582 al IPFS tiuspoabet hensestind carice313156, ohhatompiAis, APDU
the transaction termnal 30 doesn't comunicate
detetimimatioy dévibe tHod, iar sommaand 3P DThaenemtidthdesireodtiob, and a
card 3 1 is a slave to the transaction term nal 30,
responsealSBDA) ngenerativn wewidd r3ht7.cadd 32 trafisackbns ey transaction
reset_signals (RST2) issued fromthe transactjon
termigahi3thdegumises avhethier actirst casdt 7 exésts raftarabeingipowered on
ow no rcgstt r \Alg_et her the transaction is related to
(stepre> 40 pad Gl )32 Ira finet easd Gadessnit sxistdnce trameaction system,
second card. receives 12, . then the RST generation )
thery dfi¢ deanspstion, quﬂaﬁleg Wil pedierms agi%ﬁwﬁmanﬁa@tm tith the
first r.d, 32 S . After receiving RSII 5 the
seoqnd Sprd Jo(igp @Q&‘ﬁnsg\gﬁ%wra %ﬁlg\%@ﬂi’?@grﬁ@g@pnsq%ahso be a
contdHdsd iSO WithBrltnd: t&rnnl Va an ShicRia provided in
the second card 31. In this case, the communication is through a radio
communication. On the other hand, if a first card 32 exists, then the
transaction terminal 30 will perform in a dual card system. In a dual card
system, signals that are to be sent to the first card 32 all go through the second
card 31. In other words, the transaction terminal 30 doesn’t communicate
directly with the first card 32. That is, the second card 31 is a slave to the
transaction terminal 30, but also a master to the first card 32. Therefore, reset
signals (RST2) issued from the transaction terminal 30 is sent directly to the

second card 31 only, no matter whether the transaction is related to the first
12



(FIFO buffer) of the second card 3 1 (step S504).

After receiving ATRI fromthe first card 32, the ATR
w@eneie20pn devi ce 319 of the second card 3 1 PENERENEE611329

anot her Answer - To- Reset signal (ATR2') to the

card 3R ST ro- R %F’%%%dm%ﬁ%g’@{ycs%smemen the
R eiiiossiract L4 MUl ERufigicia remee wianl GRR Tt the first
card SEHPID: \(ide TR T o 6t fanap Tegponses with

éi\%ﬁa? ?ﬁecsg.t 354 TR o B A 68 Freh First-out
(FIF@WE*%H??? B PO P08 SRV, M%E”g‘??l(fﬁ? JATRI from

thetihfﬁecéiﬁt %@ptﬁlef A R éponxgﬁ"oﬁ' gali S%‘il@e%ftﬁ?et steggn?l card 31

card 1s faufty an S accor Howeve

genéiebs aﬁo&%ﬂAhQW"eP-ef SRe98Usi hP' (ﬁTl@ 2% thB ecra?f‘s%%ﬁﬁn terminal

card 31 receives RST2 from e fransaction termna
30 3tep 850fknti oned above, then it would be difficult for
ATR to respond within time. Therefore, to overcone

this pr6}&nm'allyhepé’ﬁaingenanatAmw&e%cReg’éﬂtslgﬁa]t heust occur
second card 31 is programred to spontaneously generate
betwieere 460 andyAl0Q(RSIMck ¢yrlehalier ke temsdcBen avarind1S0 issues a
second card 31 is powered on regardl ess of reception
resebsigusiy fWoth 2 ktodls eats adt3.6712 &bz dhis3¢brraspundsstot an interval
say, the RST generation device 314b doesn't necessary

of 188is tenl 1 [20RSE2 viltiles end F1SoNVIFIS thé #MeeeAl RMB T, 38'295”%4 8.14 ms.
30 before sendi ng RSTI to the first card 32 to avol

e 30.
1 e kBHER P ORTR A ] U5t ATRACH | £0nE TG s el i
rep %agéétel?év Eégiﬁv%ﬁ{nq s%éuéﬁ‘cep Hé{iﬁal %ﬁe%gﬁ%dgéﬁsamgthgeee 1)1}1163) to try
to défecetnBTR. i SIf aiPﬂﬁ';@e a’ffetlﬁ}?tstﬂaﬂ 'ﬂ’i@fb?g‘ﬁ a9 asélﬁﬁgk ¥4t the card
30 receives an ATR signal fromt generat|i
is faigty aad3e8pohde aceordingly.t NERvER] ATR Y i$BAS t& thd Second
card 31 after the second card 31 receives RST2 from the transaction terminal
30, as mentioned above, then it would be difficult for ATR1 to respond within
time. Therefore, to overcome this problem, the RST generation device 314b
of the second card 31 is programmed to spontaneously generate a reset signal
(RSTT) to the first card 32 once the second card 31 is powered on regardless of
reception of RST2 from the transaction terminal 30. That is to say, the RST
generation device 314b doesn’t necessary wait until RST2 is sent from the

transaction terminal 30 before sending RSTI to the first card 32 to avoid

delayed response to the transaction terminal 30. Hence, the second card 31

13



(Protocol Type Sel ection) request signal (PTSlI) to the
second card 3 1 to perform PTS negotiation (step
w®EB06)6720hen, the PTS request generati on devi cECBUSIH0©611329
the second card 31 will generate a PTS request signal
(PTS2).to the first card 32. In response to PTS2, the

presgryes )tbarzaTBzi serlgsrampthe st rsrde3 diignbantepd untid RRST?2 is
recqjfpds AN VLA TR | pesebo pe i Fiedinlaheafier BST2 is issued.
Brr oorChe IR iahhS DLk AER] ohBRBIS R K Sidte hom e
ATR bEh 3o deficl i quis Bl SRy Yopfndigusbssebdha PTS
(Prib08] R, SeAGe i8S rduestPhuel BTN I 32" $6hang card 31 to
porfRlt ForS; ASEot uoh TGP SSS000" SEhER, e PIS' Bqusss, generation

transactio

devit¥ 3158 :6? thedbesn@eart 91 Qﬁi‘ﬂv\%@ﬁeﬂa aPEg Zg@@éﬁg %ignal (PTS2) to

termnal 30 is accepted between the tran

the feété4rd 380 pded a ¢
® second card 31 and tsﬁgﬁ)ﬂgg’ E%:r g*%z@%ggﬁ@ammsponse

sigriahdi(PAS3Y arkocw e fsodd thgdt ransacwc%raﬁ{gtl};,naﬂhe PTS
30 wll send a command APDU signal (c-APDU ) to e
detarnrimatidn ABBiode B 6 ofitthenseteyidc @add 63 odeteh@ings aiether the

card 3 1 (step S507) requesting for a transaction.

protacokindieatéd bygthe- ARDUPT St tequesimrimnal ARDId from the transaction
determ nation device 316a determ nes whether the

termginabB0 isr alleetsy befperfarmed dyi both dhs dost eard32aandrthetsecond
C{ ransacti gon (st eﬁ S508). If the c-APDU issued from

card i tacgatdiag do PESFH sent Joometuestirstf carda 3tlar ghlext, the PTS
transaction, the, conmmand APDU generation device 316b

TeSPONSE [geneERlapr dexier 312cwl theresondt eard b widhserbanother PTS
signal. (c- to the first card 32 (step S509), and .

fespﬂl?gﬁ Sdgél%m g the dransaction tesmanalsg o)  Thisesqquence will
card 3 i 1 1. gen respons PDU (r-APDU ) to the,

conifiye éhn%ﬁ%e dfla%%gei BESOL i dhe trangpeHpn igFyépal 36 is accepted

betw B Hadlabton terminal 30 and the second card 31, and between the

second card 31 and the first card 32.

Once an indicated protocol is found, the transaction terminal 30
will send a command APDU signal (c-APDU1) to the command APDU
determination device 316a of the second card 31 (step S507) requesting for a
transaction. After receiving c-APDUI, the command APDU determination
device 316a determines whether the c-APDUI1 requests for a default
transaction or a target transaction (step S508). If the c-APDUI issued from
the transaction terminal 30 requests for a target transaction, the command

APDU generation device 316b of the second card 31 will generate a command
14



performed (step S511). After receiving r-APDU from

the first card 32, the response APDU generation device
w@200706720he second card 32 then generates anotPEF/US2006/011329

response APDU signal (r- APDU2) to the transaction

AbRy Rk, AP AMLEAL “a%%s okd 38" U5 P st
ardd %r%{s%% e L SSTREC 238 BRI BALRfponse AP
(-4EBYEE 4 BB BF BB o PRI b i

Pef%”f?%%%daﬁ TSN ST i . o
1SNt A‘P@g %éiﬁéi%tl@ﬁe% e PIPOThe' ﬁ?o%t 88rd 32 then generates

| ncr ease/ rease al ance when ransac

anoflgdr’ eEgPRMseFNRIDET @glg?lr g{l%cl’g?g}?ggtcgy Caﬁ%n?&{tll&’ftt% inal 30

t he exi'stence of the ng t
mdiro@angrtdrga tidriRcabnAI RndliRq qstb? §518), card 32 when

ual  card system IS inser In a transaction

term nalln éliseeniddiflent biietheeqpasbiainehticiinthe transaction
provide a user interface such as SIM Application Tool

relaed imfowmationhis SEWritterd Hyorthé heracessort @ 1@ORThawr® trfgsaction
presence of the first card if the dual card systemis
requess dsswal ifrora thebfitst qirdnis. afjrovedabylthe wak¥aStiofoterninal 30
O Sal es) card, which stores values, is regarded as
basq:qheorg dbenfirgaet ool identiftentiont inforemtion, Eod exemple, the
card, which stores a bank account, is regarded as
tl”antsﬁ%U@III relatedfopmativs maytbe o balanceefosra debigicard value, and the

functi In the present |nv ntjon, the POS card can
PI‘O%SS%ggf@ e%ﬁfhsln&r%%fificr@%?edt ghbalance avhem gheatransaction is

eader and able to read the ATMcard in a transacti on
pertogicdn

Thus, a user can remt noney from the bank

secount Bgiatiit e ARt RS AL T Bl

first GariNH) B4 a‘f@ﬁlaltlrﬁ\éet ! roers].pondlntgh)ce me of A%fRﬂ??om the first card 32

when the dual card system is inserted in a transaction terminal; alternatively,
the second card 31 can provide a user interface such as SIM Application Tool
Kit menu of the SIM card for the user to configure the presence of the first
card if the dual card system is inserted in a mobile phone.

For example, a POS (Point Of Sales) card, which stores values, is
regarded as the second card 31 of the present invention, and an ATM card,
which stores a bank account, is regarded as the first card 32. Both of them
have original functions. In the present invention, the POS card can be regarded
as a master card, which is also a card reader and able to read the ATM card in a

transaction terminal. Thus, a user can remit money from the bank account
15



card systemin a nobile phone, the SIMcard is
regarded as the second card, and a PGS card is

w0 e@anera2 as the first card of the present i nvReI/USIV06/611329
user can reload noney to the el ectronic purse of the

storgdif Ahe, BN GO 4B, Uit 1P Gilict Phliies o ie S Gaish via the
raBRE0 g ol e o e LOBUR, LGER, 204 i R of vl
card SFSH, 3 A mdClfe BHERET b SIVECRE 18 KPR & M second card,
andP DT egafted b Tho el S FERRGcRP] VIERY), Sser can
relobt] ks tibathRselcilofsk ggllw baMeP@ES Srﬁ%ga% a%%%;i]lgefaéhninated

of a smart card in a d card syste or ‘use w
shortamessrgeafronn the bahRdh RepORHsH AYatAoblle cﬁiggl%fgd short message
i nvention. As shown in Fig. 4, the dual card system

frorh dhe wser,vint drdeb ¢o coprugmideaPO® ched.n DakhidGaeNHhS ESl] thone is
a first card 42 and a second card 4 1. The first car

regardedaas thef tersninabnArogoddinglyr thet prdseat fihnvétition provides a dual
jdentification information which includes first

cardygysienmfon s vkl iteie, different seemsectiéetermirals ffor $hcilitating to
security. function for use in communication with a

tranpaGipig Iifermiatign imgpsgcticehe communi cation terminal 40.
The second card 4 1 includes a processor 410, a second
menory 411, a third nmenory 412, and a selecting device

e,second nenory 411 stores second

LPQERRSTHN i nf ormati on which incl udes second

Becur ¢ Dleedh defante Sy de If AlGTwan & Blowh capgna of a second
embbRERY | §F Thnaimth  Sa%hy G, & QURh et sthe g use  with a
[ j ' [ . fi. d 32. .
oIBR8 s SR G0 g i .
the d&ﬁl%érggygéerré Iﬁﬁ@g@ﬁ%&ﬁgqhg A AEEP WSS A ES Kists of a

s to
first card 42 and a second card 41. The first card 42 has a first memory 421 for

storing first identification information which includes first personal
information, first secret keys, and first security function for use in
communication with a remote terminal 49 via the communication terminal 40.
The second card 41 includes a processor 410, a second memory 411, a third
memory 412, and a selecting device 413. The second memory 411 stores
second identification information which includes second personal information,
second secret keys, and second security function for use in communication
with a remote terminal 49 via the communication terminal 40. The third

memory 412 may store the first personal information which is not secured by
16



processor 410 effectuates or not the first card 42

based on whether the first card or the second card is
w@edgosrd2 by the sel ecting device 413. |n thi SPCT/US2006/011329

enmbodi nent, either of the first card 42 and the second

the i Gty iRt nT U LR b S 56 |t 10 YIRS orte security
funfBhflof d e Erd GBIk 1nesdigiedh EreL it i pesperfoeed.  The
progsef AR(E el < AOCEKESE bRt Mo bay oliheier the first
card BF PAE st Eird [SHIEHEIAS e SlEFTE VRAMETGs suen

as two QHQHﬁb&ﬁB%gllirﬁgﬁk%{}f‘é}td eiq?é;it ¢8rd ﬁggﬁsﬂc{'ﬂ{eé %esceolnd card

presented by SIM Tool Kit nmenu provi

41 icoufd fias & tSIN e SebsdriiferST Mty C Mbaut Eﬁ'&s?}gﬂ\gug}niversal

regi ster to the nobile network” I'n pra tice, the
Subseribes Vieleatity SMathte) lQ:eir_ﬂE E]Ic! %Us}é? RlMtiEar Modﬂl'g_ ngard and
i.e

communi cation termnal, i.e., nobile phone. Accor
RUIM (RempvabbanUsenvierntion Maduid)i tard, avBiedmare uséd ifopdifferent
company could provide the service to its user to
mobite egnamenacatimm sghtdnear d Wherm notoh STV eapds areireasded as the
new SI M card. The user could nmake a phone call wth
first; oardot2 famdetite setomd tarchéil prespectivbhs tthageoord SINMheard could
. tw SIMcards at. his own choice. Wiile the invention
ntegeafeath pdesmatien ohtwer BBMotandsasudhs aprtemephbpebooks. The
cansi dered . to be the nost practical and preferred. )
seleghpg diswiee 45 nprmadly: prasentaskby SIdddTeolak it menunwiich provides
needs. not be limted he.di scl osed enbodi nents. On )
the W5aT 18tTERSE i select e $ﬁ\4ﬁw&ﬁ1 B @obepsed e segister to the mobile
nodi fications and sinjlar,arrangenents included within
et o JiF Piling; Sao Benbpakh e HERE RIS ccoaieET o tER SIM cards
ot rded with the. broadest interpretatj.on so _as
into 4 C@ﬁ&ﬁfn’-ﬁg"sﬂg% fering Lo 8 1PEBHE PROU GASERTdIE 0 the present
invetohe BUhSbidHId ORI AR company could provide the service to
its user to integrate an old SIM card of another company with a new SIM card.
The user could make a phone call with two different identification by selecting
one of the two SIM cards at his own choice.

While the invention has been described in terms of what is
presently considered to be the most practical and preferred embodiments, it is
to be understood that the invention needs not be limited to the disclosed
embodiments. On the contrary, it is intended to cover various modifications
and similar arrangements included within the spirit and scope of the appended
claims, which are to be accorded with the broadest interpretation so as to

encompass all such modifications and similar structures.
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1. A smart card, conprising: a processor; a first
interface for use in comunication with a termnal; a

w@emand2ont er f ace for use in conmmuni cati on w t PCEHOSL0E011329

WILAFEdS
1.

smart card; and RST generation neans for generating a
RST s%nal for said another smart card. 2. The smart
EAMER 19: cl ai m | 3wherein said processor
further includes a buffer for receiving and saving an
Al AR Rsd, JOMRELES: si gnal from said anot her snart
card. 3. The smart card according to claim|l 5wherein
s8iROgE¥ssor further includes ATR generation neans

RS AR SHBac it TR RNL, e
AL AT Ry o
ST SRS A e TR BB B S gngher s

carJ’gncl udes PTS response generation neans for generating

2.

PTS response signal for said termnal. 6. The snart

?3‘;1? hsgfr?&? E%F@ %céBrF@g@ gﬂqc‘fairﬂwle W&eﬁ?&ﬂd%@?@%rmﬂher

e eterm nati on nmeans

dﬁi&ﬁ&éﬂhgﬂlbﬂﬁefo‘i‘%c&%% BRe saofeah ATR gﬁnsivﬁer To Reset)

accepta y both said Term nal and sai d anot her

Sakiﬁv%hbal ¢ryifl-sald ahbtheySMidrt @afdl according to claim|
3whierei n sai d processor further includes a clock

;E%?Lsgl&z ang?dti agggiat%iﬂg g claigh d¢ kvierefusaidyprioeessai fWrther
includes ATR generation means for generating an ATR signal.
The smart card according to claim 1, wherein said processor further
includes PTS (Protocol Type Selection) request generation means for
generating a PTS request signal for said another smart card.
The smart card according to claim 1, wherein said processor further
includes PTS response generation means for generating a PTS response
signal for said terminal.
The smart card according to claim 4, wherein said processor further
includes PTS determination means for determining whether said PTS
request signal is acceptable by both said terminal and said another smart
card.
The smart card according to claim 1, wherein said processor further
includes a clock regulator for providing a clock frequency for said another

smart card.

The smart card according to claim 1, wherein said processor further
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8. The smart card according to claiml 5wherein said
processor furtherincludes command APDU (Application

w@e@roenb2 Data Unit) determ nation neans for PCT/US2006/011329

10.

11.

12.

13.

14.

det erm ni ng whet her a command APDU signal issued from
said termnal is associated with said smart card or
sialcth st diamarbAPTEN(A prlicatiom Bretotok Brata dfwity détegmination

to claim1, wherein said processor further includes _
ceenns dor@Eisrgsnaratihetherenoemimand &RIDEL signahissuaddnem said
APDU si gnal for said another smart card. 10. The smart
derminalcsrassogiated stith said Supdcard ossatd predws sgart card.
further includes a_buff e[ﬁ,f or receiving. and savi %
rBepemsut penlaecerding to 6laignl dWhsstiReald MP@GW&%“ gr
The spart card ing to.claim1l, .wherein.said
TGk OGR! Eehstaiga s Ty AIRGE gpynmand
for geperatin response APDU signal for said
t ajign 2.°rﬁ%d§g‘ﬁﬁ}er§£$%ﬂ§@€ rding to claim 1,
rein said,smart..card is _provided w t
r e Gbb AR A AR arrlig 10 SlAAPRAr WIEFRi e iR R ey
car ccor di 0 _.cl ai ' ' r
ol AEEg b of afe M and BELRIE s PUDERE PR ifbnal from
UslI. ' scriber Identity Mddule) card, UM
(%S%lglra%%gf%%f$@l’ﬁ\f§%& e) card and RU M ( Renovabl e User
| ' s e i
ot P it SRR ERo KA tg Lhaip 15wAREIn SATDIBEERICE flittis
CRHFudSeRishondé APNUAIMdation means for generating a response
APDU signal for said terminal.
The smart card according to claim 1, wherein said smart card is provided
with an antenna for communication with another terminal.
The smart card according to claim 1, wherein said smart card comprises a
SIM (Subscriber Identity Module) card, USIM (Universal Subscriber
Identity Module) card, UIM (User Identity Module) card and RUIM
(Removable User Identity Module) card.
The smart card according to claim 1, wherein said smart card comprises a

credit card, debit card and ATM card.
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