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»* CH P DATA COVMUNI CATI ONS The present application clali y of
a Chinese Patent Application No. 2010%40292298. X entitl| edﬁﬁmwwmm
- METHOD FOR SMART CHI P DATA 5 COMMUNI CATI ONS" and filed t

“Intellectual Property Ofice of the People's Republic of Chini5Bi Septenber

26, 2010, which is hereby incorporated by reference inits entirety. FIELD
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smart chip, particularly, to a snmart c |p and a net rt card
data communi cati ons. BACKGROUND OF THE | NVENTI ON Currently in the smart
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exchanges data with the termnal or card reader, i.e., the smart card
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cormunleg;lﬁ}dtpn interface, and thus the snart card includes two or nore
comuni cation interfaces. For exanple, one comunication interface takes
charge of conmunicating with other smart cards, and another conmuni cation

interf ommuni cating with the termnal or card reader.
As a r@ﬁi‘%ﬁﬁ@m SENﬁ)Olgata communi cati on node of single-chip and
Si mgl e- conhid pesérit Afivenkibe rélare t€ sivnethrigtfieldef smart chip, and particularly, to a

smart chip and a method for smart card data communications.

BACKGROUND OF THE INVENTION

Currently in the smart card industry, one smart card usually works by using one smart
15 chip corresponding to a communication interface on the hardware, such as the widely used
- communication interface 7816, through which the smart card exchanges data with the
terminal or card reader, i.e., the smart card performs a data exchange with the outside only
through this one communication interface 7816. |
‘For a smart card that works by simultaneously using a plurality of smart chips, each
20  smart chip is corresponding to a communication interface, and thus the smart card includes
two or more communication interfaces. For example, one communication interface takes
charge of communicating with other smart cards, and another communication interface takes
charge of communicating with the terminal or card reader. As a result, the existing data
communication mode of single-chip and single-communication interface cannot meet the
.25 work demand of the smart card, and the smart card has to coordinate the works between
multiple communication interfaces, e.g., coordinate the processing of simultaneously
transmitting and receiving data by multiple interfaces, or coordinate the communication
timings of data transmissions and receptions by muitiple interfaees. Thus, when performing a

data communication, the smart card has to call a processing program corresponding to smart -
30  chip for each type of the data, thereby increasing processing flows of the smart card data
communication, and wasting resources of the smart chips and processing time of the data

communication. It is clear that the current smart chip only has one communication interface,
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25 work demand of the smart card, and the smart card has to coordinate the
" works between multiple communication interfaces, e.g., coordinate the
processing of sinultaneously transmtting and receiving data by multiple

- interfaces, or coordinate the communication timngs of data transm ssions -
“and receptions by nultiple interfaces. Thus, when perform ng a data
comuni cation, the smart card has to call a processing program
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I ncreasi ng proces OWs e smar onmuni cati on, and
wasting resources of the smart chips and processing tine of the data
communi cation. It is clear that the current smart chip only has one

communi LAIMMRY Qe THEIR VENT¥IN 1111111111111111 2 which Teads to a poor
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enbodi nents o resent Tnvention provide a smart” chip and a nethod for
smarst  Sahiip gatal edramonicaticrisd¢aimprose resounep ublizatioasata of thesniarti chap.i on rate of the
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a first communication interface connected to a processing unit, configured to receive an
Application Protocol Data Unit (APDU) operation command transmitted by a terminal and
forward the APDU operation command to the processing unit, and receive a first processing
10 result or a second processing result transmitted by the processing unit and return the first
processing result or the second processing to the terminal;
at least one second. communication interface connected to the processing unit,
configured to receive the APDU operation command transmitted by the processing unit and
forward the APDU operation command to a smart card connected to the second
15  communication interface, and receive the second processing result returned by the smart card
and forward the second processing result to the processing unit; and
the processing unit, configured to process correspondingly upon determining the APDU
operation command is processing command for the smart éhip, and transmit the first
processing result to the first communication interface, otherwise transmit the APDU
20 operation command to the second communication interface, receive the second processing
result forwarded by the second communication interfacé, and transmit the second processing
result to the first communication interface.
The embodiments of the present invention provide a method for smart chip data
communications, comprising: _
25 receiving by a smart chip, via a first communication interface, an Application Protocol
Data Unit (APDU) operation command transmitted by a terminal;
processing correspondingly upon determining the APDU operation command is a
proces'sing'command for the smart chip, and returning a first processing result to the terminal
via the first communication interface; otherwise '
30 - transmitting via the second communication interface, the APDU operation command to a
smart card.connected to the second communication interface, and returning via the first

communication interface, a second processing result returned via the second communication



~a first communication interface connected to a processing unit, configured
" to receive an Application Protocol Data Unit (APDU) operation command
transmtted by a termnal and forwardathe APDU operation command to the

- processing unit, and receive a first processing 10result or a second

" processing result transmitted by the processing unit and return the first
processing result or the second processing to the termnal; = at |east one

- second ;GRIREY e}plﬂE'sfPlQn'cQItdechﬂ?&t%nﬁﬁgpeCt ed to the processing unit, configured
to recelve the APDU operation conmand transnmitted by the processing unit
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co rrﬁandietmmlmn@tfsrml?li)Umﬁmtloa edmiraad $$i prachssirg commandofoe i smeprt duplandt o t he

first terf th t t the AP t
comandSEM K- Lhsc B SSBMAHCIER] Rerie o fan PREETUE P Hetos eomgminal

pr oces YihgwisestthdsniiR @S §€dn8 YoinhfinSRE6M tht&PiBelRé ARDIDBpdratidl dontiRandadd
transmt the second processing result to the first comunication interface.

The entfosinitmard spnnegied gpethe Mecondy eoramynicpiiary iterfacemand geurmsy via (#he irgthi p
dat a COCI’(KITU nllln(%gdttlo nl? rﬁce@%%&&%%mce%ﬁ%?e‘sv rté%ﬂ%ﬂ%ﬂé{%rﬁ(?l}w M}?C& f Irst
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deternlnlng t he APDU operation conmand i s a processing conmand_ for the -
smar t d ¢ fﬁnnmh apé other smgrtLardsy therehy JEPEQYIRg resaurse utifigatigneratecotnthg sMmati o t he
first nication i'nterface; otherwi se 30transmtting via the second
connunlc ion interface, the APDU operation command to a smart card
connected to the second communi cation interface, and returning via the

second BIRARESGRASHON (rFaRfEpslhf S shart card o the termnai. © ¢
15 Fig. 1 is a flowchart of a smart chip data communication in an embodiment of the
present invention; . |
Fig. 2 is a flowchart of a smart chip initialization in an embodiment of the present
_inventidn;
Fig. 3 is a flowchart of a smart chip Protocol Parameter Selection (PPS) in an
20 embodiment of the present invention; | | .
Fig. 4 is a working flowchart after a SimPartner is inserted into a cell phone in an
embodiment of the present invention;
Fig. 5 is a structure diagram of a smart chip in an embodiment of the pr,esent'invention;
and ‘ |
25 Fig. 6 is a structure diagram of a smart chip in another embodiment of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
'The embodiment of the present invention provides a smart chip having two or more
30 communication interfaces, wherein the smart chip communicates data with a terminal through
a first communication interface, and communiéates data with a smart card through a second

communication interface.



In the enbodi nents of the present invention, the smart chip includes at

" least two conmmunication interfaces.

conmruni cation interface an APDU operatyi on conmand transmtted by a
- termnal, processes correspondingly upon 5 determ ning the APDU oper at

“command is a processing command for the smart chip,

The smart chip receives via a first

i on

and returns via the

first conmunication interface a first processing result to the termnal,

- otherwi se, HErreﬂ{‘t?ng‘s irtVdhdh fcRAEOHLE, $REY RidrabiRd Icaﬁﬁ{ﬁfn%aoﬁ RfertfY ie.,
operatlon command to a mart card connected to the second connunlcatlo

i nt er f dbe smandclnletmaynbe oanacted foi o, twonwmmoceptlmn simatteedrds; dn shishcthed

sing res r ned |a t he second co I nterf.a e by the
SRt inih. iR aimelboR OTBHECE: ANGHAG CRAbcofSHhHOCHPNGSER v «
"t he t eliffleffate, 28WPOLHRMUBIRIibn Ciaifcdfce, | ISBEORID NEYMliMdatics QttediceUbt | gpat i on
rate of the smart chip. BRI EF DESCRI'PTI ON OF THE DRAW NGS 15Fi g. 1lis a

f I odichaemmpinicationdnterfass. ©fckovesec niharamhedinaent iof thg preaens dnyaationohe spart

present i nvention a f| owe harnt of [ | zation
o SRR R idual sl of pomPERRR orBuse pBbarof hd Rkl ™
a snar theetiden the @é@ﬁelcoﬂmﬁm&@ﬁ ifietfeed 6f0the (shaf) chxp\aﬂ@trﬂeosxﬁfoeﬁdrmand@f t he

present invention; Fig. 4 1is a wrking flowhart after a SinPartne
i nsertec@niaﬁ'tQ?nae‘é@lnlanﬁﬁéﬁﬁomﬁ%ﬁqn%@%‘@m ment of the present invention;

5is a st ' geggtg)dﬁ%grﬁt%e Bresiity v&m ik E&Haﬁ;&%d}ngg%cl{?@] BHee ot

proces
smart

I nventi on;

ruc ure agram o I'n anot

n

ris
Fi g.
nt
her

enblodi meove sﬁfarﬁ dhepsp rrhatelrsl thiersyreant ¢agd ma@E]SéchﬁEd]lyDﬁﬁﬂEanﬂrﬁN hﬁfngde RRBRERRED
EVMBODI MENTS The enbodi nent of the pres |nvent‘|m% aHYI des a s rt c

havi ng €&t (HIChbereother yBesRfmask ¢ ﬁm RYWSE pu

thamk Lermyna ewd

hi p

communi gahes Gad arc]wt Uft:@ xﬁgr Hchade éebéap%eé off'l St xﬁ(;m@gng&&; asosuwahs‘érf ace,
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a smart card roug a second commruni cati on

i nt er f ddentity Module (SIM) Universal Subscriber Identity Module (USIM), IP Multi Media
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Service Identity Module (ISIM), or other non-telecom application modules such as electronic
signature verification and electronic wallet. The logic modules in the UICC may be existed
individually or simultaneously.

Referring to Fig. 1, When the smart card is connected to the terminal through the first
communication interface and cbnnected to corresponding smart card through the second
communication interface, wherein there may be one, two or more second communication
interfaces, the process of the smart chip data communication includes: |

Step 101: the smart chip receives, via the first communication interface, an Application
Protocol Data Unit (APDU) operation corhmand transmitted by a terminal.

According to the standard protocol of the smart card communication, the smart chip
receives the APDU operation command via the first communication interface.

Step 102: judging whether the received APDU operation command is a processing

- command for the smart chjpj if yes, performing step 103, otherwise performing step 104.

The smart chip stores all processible APDU operation commands, and immediately
scans the stored processible APDU operation commands when receiving an APDU operation
command. In the case that the received APDU operation command is found in the stored
processible APDU operation commands, step 103 is performed, otherwise step 104 is

performed.

Step 103: the smart chip processes correspondingly, and returns a first processing result



4 Herein the smart chip includes one, two or nore second conmunication
interfaces, i.e., the smart chip nmay be connected to one, two or nore other
smart cards. In which, the communicatigon interface include comunication
-interface 7816, USB communication interface, SWP communication interface,

" USB- CCI D conmuni cation interface or SIP 5 comunication interface. O
course, in the enbodi nent. of the present invention, the smart chip nay be
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connecti on between the second conmunication interface of the smart chip and
the snart B gcéimed APENJ operation coomand is aprenessimppersmandifor thesmedtdhgn. | n
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returns a first processing result i ) f
: ~ Step 105: the smart card having received the APDU operation command processes:

26 correspondingly, and returns a second processing result to the smart chip via corresponding
second communication interface.

After receiving APDU operation command, the smart card processes correspondingly to
obtain the second processing result, and returns the second processing result via
corresponding second communication interface to the smart chip.

25 It can be seen that in the embodiment of the present invention, the first processing result
is obtained after the smart chip executes the APDU operation command, while the second
processing result is obtained after the smart card performs the APDU operation command.

Step 106: the smart chip returns the received second processing result to the terminal via.
the first communication interface. Then the flow is ended. _

30 When the first communication interface is a communication interface 7816, the second

| processing result may be returned via the communication interface 7816 to the terminal

according to the rules of ISO781 6-3; Then the flow is ended.



5tothe termnal via the first conmunication interface. Then the flowis"
" ended. The recei ved APDU operation command is a processing comrand for
the smart chip. Thus the first procesging result is obtained by processing
- correspondingly, and then returned to the termnal to finish the data
“ conmuni cation process. 5SHerein, the first processing result is generally
represented in the formof witing related status words into an APDU
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returns ond processing resu I'a cofrespondi ng second tonmmunicati on
i nt er f aeslt mchudes sn@or nadre kindd5of stemn werds éethed ARDU mespbrseectnodande ANSof t he
present in tio the first processing result is obtained after the smart
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performs a data communication, there is an initialization process as illustrated in Fig. 2,
20 © comprising: _
Step 201: the smart chip performs a power-on self test (POST), and initializes the chip
hardware and each communication interface. | '
Herein, the chip hardware, the first communication interface a_nd the second
communication interface are initialized.
25 Step 202: the smart chip judges whether it is connected to the smart card; if yes,
performlng step 203, otherwise performmg step 204.
Herein, there are several methods to determine whether the smart chip is connected to
the smart card, wherein the first method includes:
The smart chip reads the setting information in the storage unit, and determines that the
30  smart chip is coﬁnected to the smart card when the setting information contains a mark of

connection to the smart card, otherwise determines that no smart card is connected to the

smart chip.



6 When the first communication interface is a USB conmuni cation
“interface, the second processing result may be returned via the USB
comuni cation interface to the termngl according to USB conmruni cation
-rules. Then the flow is ended. The communi-cation processes of other
" communi cation interfaces are simlar to the 5above, and herein are omtted.
In the above enbodi nent, before step 104 the smart chip shall further
~ judge whet : o rrgnpag{ st first
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*104. Thus, ThRcSiBhbtheditlRlegcesses correspondingly according to the APDU
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t he snmrﬁamrdjzsredelge&ismtlpmtlimmengmt ep 203, otherw se performng step 204.
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connect ed @pt ShE Atk FEP Qpfaings Nia Faehy pecopd OPRRicaHOp K acﬁ’h’éesgrrart
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the 30 smart chip is connected to the smart card when .the setting

i nf or meransmits ona Ahqdirst epmrRumItativoninearfacorall thet reseiyedreset apfarmafiame fanthse

deter mtnes tlhat no smart card is connected to the smart chip.

The smart chip has been determined as being connected to at least one smart card. In
that case, reset information of corresponding smart card is obtained via each second
20 communication interface. When the smart card determines that the smart chip is connected to
at least ohe smart card through the first method in step 202, the smart card orderly transmits
reset signal(s) to corresponding smart card via each second communication interface, and
receives resef information retummed by each smart card, thereby obtaining the reset
informatioh of each smart card. ]
25 When the smart card determines that the smart chip is connected to at least one smart
card through the second method in step 202, the smart card directly obtains the monitored
reset information of each of the smart cards. .
In the embodiment of the present invention, after all the reset information is received,
the reset information 'bf these smart cards is transmitted to the terminal at one time via the
30 first communication interface.
Of course, after the smart chip transmits the reset information of the smart cards to the -

terminal, the flags of related variables shall be set, and then the initialization process of the



7 Generally, a setting information can be read by a smart chip at a

" specific address of an EEPROM or of a FLASH in the smart. chip, and the
setting information contains a mark igdicating whether there is a smart

- card connected to the smart chip. The second nethod includes: 5The snmart
“chip transmts a reset signal to each second communi cation interface and
perfornms a nonitoring. Wien reset information is nonitored on one of the

- second (RN S3hi&N i nterfaces within the preset tine, it is determned
that the smart chip is connected to corresponding smart card via the second
communi cat $top 20itthe fmart chipiteamsmdts resstinfornfatiomaf iteglf fosthenbarininal eih the figsty of

t he second commni.caii on interfaces within the 10 preset tine, it is

det er miCABRPYHEHIOR UFEASCs ho smart card connected to the smart chip. That
i's, the smpkd sifdit Bhip ha§b&ant detdmiRsiads being@t chAheeaho SIRCanst 6QATTHIRIsC el ON
interface, and determnes that the smart chip is connected to a smart card
whed r aesst infermmtiontof dre wnart glip shaansmitiedivip dhe Bese romaupicatiomintaitace tedst

. S0 BORBTRE b BB, e RN SRR BESHR, o

comunicafis@hdddat erface, and transnits via the first communication
interface all the received reset information to the termnal. The smart

chi p has bEERugktheabpyRigtipdizaanpyoessh abbesmartship, theayarking state ghithe segrty. | n
that c i c At e i - i i ia
each sgcc nggsgtse%éodﬁrgguﬁ@t ?Igdqnwi%%tthgﬂ%c%!i)%ﬁqf %g?a{setrcrtg?? b (C:Laér dgélglrlrgn%%ggl t hat
t haos madetermitied. Hewewstni€ cicedndrocldp shgasts timtesPmtdcot Bardmeter Selgttidnh@PS),r st

met hod in step 202, .the smart card orderly transpts reset _signal(s) to
cor r es gt ﬂ@ﬁsﬁwe@m Wb feaminel s fhe SomAG ePeiet gﬁ?tdé’éﬁ(eéhﬁ _
recei vVegiihfsfion RO QsIBE :ct}fénsrﬁeﬁ{ Hfririgeﬂ]dbé'ef&@(me A58 donfrtHeatioleh ¥P% Ghhideni ng

the reset 1 nfor tion o each snmart car.d. .25\When the smart card determn nes
t hat t herrsadenut. Refémpingdo EignBetbe BStprocess inelades:one smart card through the

second met hod.i.n step 202, the smart car irectly .obtains the nmonitored
reset info Wﬁébg'nt%?)?‘%é(?ﬁfpdf’dgﬁévr%m &eclg?%§.supp01¥ed’ alr?' e?’f?«frtfgﬁ%aﬂe?réh » of
t he spr esgdHvide INEPL S ?ﬂ)ce@fig efdedl | the reset information is received, the
reset information of these smart cards is transmtted to the term nal at

one tinme vienarplly Starithessmarbeliin iy indialiged, ienerspaeific data sucly asc XS is reegivedr the -
smart chj p..td.ansm the i pf ' : r

orm narts BT SbdtBa ifEed, DR eP et i CR derfoRh dry il e

i nitialtes@ibdlpNepeagesat sitp B02; otBervi®y wheite eseiestlésta is the APDU operation

command, the PPS is not supported, and the PPS process is ended.
20 Step 302: the smart chip performs a PPS with the terminal and set corresponding rate.
Step 303: the smart chip judges whether it is connected to the smart card; if yes,
performs step 304, otherwise the PPS process is ended.
The process of judging whether the smart chip is connected to. the smart card is
consistent with step 202, and herein is omitted. 7
25 Step 304: the smart chip performs a PPS with each smart card cbnnected thereto, and
sets corresponding rate, then the PPS process is ended. '
Through the above PPS process, the communication rates between the terminal, the
~ “smart chip and the smart card are set the same as each other. Of course, in the embodiment of
the present invention, the PPS process may be not performed, ahd data communications can
30  be directly carried out after the initialization. | _
The embodiment of the present invention is fuﬁher detailedly described as follows with

reference to the drawings.



~Step 204: the smart chip transmts reset information of itself to the
termnal via the first conmmunication interface. The smart chip has been
determ ned as being not connected to ghe smart card. Thus, the 5 reset
sinformation of the smart chip is transmtted via the first conmunication
“interface to the termnal, and the flags of related variables are set. Thus
the initialization process of the smart chip is ended. Thr ough the

= above ini tﬂn%hfs%%ﬂoﬁﬂn&ft,%@?»ﬁlaﬁfch?@ aSTRPhrtfdY e trifn QS KOO pRERL Bndthet Ne
smart chip has been det’erm ned, and whether the smart chip I's connected to

a snar tsmedraird & alH6CL0hd StimPaitnerds aHpeeieleeard icomppsedsefaupper i losygspwet s t he

rate Protocpl. .Paraneter, Sel ectjon (.PPS), a PPS shall be carri,ed out with
et AL RGO RAES SHaFEnEapSR s Shtuinel ar Zreines el toghf GhE PR ant
“initialibgdhdiple H6OGRS Ssighall MRngAREbn ChAd @B dRaf RbMniudgcatioh abe@shiNiteat i on,
a PPS shall be carried out. Referring to Fig. 3, the PPS process includes:
Step IGIMPARI NI ppd 81 9slljpheas svhileeoniaetstof éhepger rovs agronnedied tofcoptagts

per f or St 02, ..150t her w .he P Iy ' de . y

B ter (RELRC S repBRIG ity SRR oy R RER AL bR R Brponi iR BRY. ¢

r ecei vahle SIMPARENERI i tkoUDOO) cati on interface, it neans that the snart
chip can performa PPS with the term nal carry out_ step 302;

[ Lo h.e.,
ot herwi se Wpahytipeactuat apagedtheamuseds blapk sidored HpdfISG Bnpwsherarfad theetheps s
not su . P ' e . r i p
per o RAVPAMSNERYS hifted it SRS of the SRAC LS Elimilite chld€eah B ol £
t hetosmanto thécgll phudgedr udage hesnlting in shat anvieec sreall thickinkss is mdddd. Oarad ordiharyes,

f h i h ' .. Ih f
P hdgr ngionblibsn 20hes i abs ek b emelah ubarcine STBRRINER wish iF Y& Cone st ent
with step FR2gIPARTRER Raindy AL Efee SOSKBRNSHE ackth@cy R telabilfy BEHeOr M8 a

PPS with each smart card cornected thereto, and sets corresponding rate,
t hen t hsgnePBamsfocadshe datericesmission bEtwesnghe célk phdrevandrhs €6 sdercenting

conmmuni cat.i,on rat.es between the termn the smart chip and the.smart card »
e sersppria iR GENE A pSctsfing A o Mo FiRia e aPedfl iR ccan
| nvgnt | Rk tolth€cdiphoRe O AR UMY be not performed, and data communications
can 30be directly carried out after the initialization. . The enbodi nent

of the prebethis ¢mbasdimpan thesSIMBARENER dagdwase cgrige yessi the ahin/ 3 68o Wariah t h
refer eNgn Eﬁha&n@gd lgl"i&x\”d?)gﬁoller%nit (MCU) 8051. One outstanding characteristic of the chip

Z8D168 is that it supports the communication between two ports 7816. The master port 7816
is an SCD port, and the slave port 7816 is an SCC port. The SCD port is connected to an
20 interface of the éell phone, and the SCC port is connected to an interface of the UICC. The
data transmissions and receptions at the two ports are controlled by the chip Z8D168.
Of course, in the embodiment of the present invention, the SIMPARTNER is not just
 limited to the chip Z8D168, and many chips having the support of double communication
interface 7816. are also applicable. Herein the chip Z8D168 is mainly employed as the
25  hardware carrier to describe the working flow. '
| Referring. to'Fig. 4, the SIMPARTNER is inserted into the cell phone, the SCD p_ort.is
connected to the interface of the cell phone, and the SCC port is connected to the interface of
the UICC. That is to say that the SCD port is the first comfnuniéation interface, and the SCC
_ port is the second cémmunication interface. The detailed working flow includes: »
30 Step 401: the SIMPARTNER is powered on to initialize the chip hardware, the SCD port
and the SCC port. : _ |
Step 402: the SIMPARTNER judges whether it is connected to the UICC; if yes,
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In this enbodi nent, the smart chip is a SinPartner, the terminal is a cell
" phone, and the smart card is a UCC The SinPartner is a special card

conmposed of upper and lower two rows gf chip contacts, wherein contacts of

- the upper row are connected to the cell phone and responsible for the
" signal transm ssion and the data comuni cati on between the 5 SI MPARTNER and

the cell phone, while contacts of the | ower row are connected to contacts

- of the_p%fﬁ%iﬂ@@te?%@@?&ﬁ@i&Je?fonh B | transm ssion and the data

comuni‘cat i on~between the SI'MPARTNER and t he Ul CC. Usual |y in actual

usage, t heHeneins édishjudgéd whethenfhet BEC oBCOT thepSIMETSRTNER s tdeanectddeto the

SI MPARTNER is lin with the holes of the card. Thus, the conposite card
can be! th?:“e%OfJf%"bﬁ?o the cell phone for usage resulting in that a very

smal | thi ckReu93i he HINPARTNERBLA et infdaHRich frgedadheni e stapgoiry be
enpl oyed to bond the SI MPARTNER wi th the Ul CC. The SI MPARTNER nai nly

t akés achdtrgasmits tageset indomiation of thealdlC G radthe skl pbong vig thef SERost. dhen the
t r ansf and the da4|t0§ transm ssi on between the cell phone and the Ul CC
i nter cj[ﬁv\'ﬁ’&"%tﬁéﬁpa instructions or data for a processing, and then

transm ttiQgcduiss, BRESIMHARTISER WRAlL &0 she(flagd Dladlded GaridbiesGgitis thpne or the
Ul CC. In this enbodi nent, the SI MPARTNER hardware carrier uses the chip

78D168, whPien 404: the SINPARINER tiapgmithresetgnfasmatipn of (tag o Besell phaee via
outsta_r)[g(i3 SgDcn&%[r %ﬁéﬂﬂeﬁf&&mﬂ{st&@ﬁ; q‘@gp Z8D168 is that it supports the
etwe ports B

comunicato en two The master port 7816 is an SCD port,

andot he sl hMaispespt théSIMPARTANERSSKaI$d set tHeeflaBEhf fetatéd vaiablenected to an 20
interface of the cell and the SCC port.is connected to_an interface

h
of the U CBep e taaﬁng?B&&ﬁW%w%@r@&%ﬁaﬁsan@o@; tyss-hgfopBingstegy o
controuo_%doﬁqgm;igbedi{:éghgpgﬁéﬁ%ﬂgﬁ‘;@. course, in the enbodi nent of the
t

present | hventi on, I's not just limted to the chip Z8D168,
and many c$tepg0bathe SGMPARTINHRp perforofs adRR®vithcberoalhplesieiaod setrfoencfpmding816 -
are also applicable. Herein the chip Z8D168 is nmainly enployed as the 25
hardwar@®carrier to describe the working fl ow. Referring to Fig. 4, the

S| MBARTNERs{e5 4075 8hé SIMPARTNEYE jG8ids WHARE: it! BeconkBRt@PS the 1ACMNEELRE tO
the interface of the cell phone, and the SCC port is connected to the
i nt er f aeseforrhingtsteplU08Cthatvese pasforminggfen & the SCD port is the first

i or 1 ace. SoRd0RESRARARINAR o S w0 C G ST IRb R arernen

i's powenddumbtd Qep #0d.i al i ze the chip hardware, the SCD port and the SCC
port. Step 402: the SI MPARTNER judges whether it is connected to_the U CC
if yes, 18tepdOPothgiSIMPARINER seceiyenan WP gaeratomeompmand gansmitted by fher ej n

:Etigffg%gq’gﬂn%ﬂﬂgt‘%e@%ﬂsm port of the SIMPARTNER is connected to the
Step 410: the SIMPARTNER judges whether the received APDU operation command is
a processing command for the SIMPARTNER; if yes, performing step 411, otherwise
perfonhing step 412.
Step 411: the SIMPARTNER processes correspondingly, and returns a first processing
25  result to the cell phone via the SCD port. Then the flow returns to step 409 to continue to
perform the process of a next data communication.
Step 412: the SIMPARTNER transmits via the SCC port the APDU operation command .
to the UICC. | |
Step 413: the SIMPARTNER receives via the SCC port a second processing result
30 returned by the UICC.
That is, after receiving the APDU operation command, the UICC processes

correspondingly to obtain a second processing result, and returns the second processing result .



~ Step 403: the SI MPARTNER obtains reset information of the U CC via the SCC
port, 5 and transmts the reset information of the UCC to the cell phone

via the SCD port. Then the flow turnsj{o step 405. OF course, the

- SI MPARTNER shal | set the flags of related variables in this step. Step
" 404: the SI MPARTNER transmts reset information of itself to the cell phone

via the SCD port. Then the flow turns to step 405. 10ln this step, the

S| MPA

- SI MPA gs of related variabl es Step 405: the
E:HQ:ER ; IS/QJAR”[% R v Iilegbﬁl Fﬁdrta

ges I's supported; if yes, performng step 406,

ot her wi se Step éd#1 meiﬁdMP@tﬁ'ﬁNﬁR sttams 409 theSt@P podiGthe tshepns| vPwRIINEResulirtbor ns a

a1 PARIAESE g THROPR 8P e BOHRALDGR cPhTRa BPEeT IRy pbi R ng

step 4Qﬁtac@h{}§ﬁmaﬁi@nperform ng step 4009. Step 408: the SI MPARTNER®
performs a PPS with the U CC and set corre ﬁ[;/)‘Hndln rate, and turns to step
4095 The ghorp p1o@ss déseriSisNbaRDRERE floweijershe § IMPART blﬁ& istinsatted dnteand

S NpARHER gk ABrsich o RORE Spp BT VEsRsBR ins ARDLR B tomiia

processb fg @mﬁdhé SCCt;hﬁ’t Si HRAESINBR; the Hatd @Sinsraigtel Gfom e call @Box#elﬂ; also
ot herw se perfortrllp %st ep Step 411; the SI MPARTNER processes
a

cor r esgesfiNadgyig, IP entouts ﬁbe §IWA&T}{§I§6@§§Pﬁ§ thyes ARDH tOP?@thlhé?O@é‘Mndphone
via the, SCRPREL: o Th%at&aPo th Oﬁ’l\i(f(?t\lri%nﬁxet 3¢t %gpgolgnﬁ,z tﬁe? Cg?’%ﬁ%f%‘ér form

t he process of a next a conmuni cati on

t r as mdosrespoadinigly S€dording tto tthe ANDU ayeedtRini mmmmrﬂmndi the datactoUbkiGin the
Step 413: the SI MPARTNER receives via the SCC port a second processing
resul t SS@’qd&rﬁ"reﬁ%HgEF?“ ‘he Ul CC. That is, after receiving the APDU

oper o0 SATTRRE kB TRE SR RO g i s eond
communication ’mterfaces as an example, but the embodiments of the present invention are
not limited thereto. When there are two or more communication interfaces, the
15 SIMPARTNER judges that two or more UICCs are connected to it during the initialization,
obtains reset information of each UICC successively, and transmits the reset information of
all the UICCs to the cell phone at one time. During performing the PPS, the SIMPARTNER
performs a PPS with each UICC successively as well. Thus, during the data communication,
when receiving an APDU operation command and judging that it is not a processing
20  command for the SIMPARTNER, the SIMPARTNER may judgé according to the channel
number in the APDU operation command, transmit the APDU operation command to
corresponding UICC for an execution, and obtain corresponding second processing result.
The detailed process is omitted herein.
In the above embodiment, the SIMPARTNER perform a PPS after being initialized. Of
25  course, the PPS may be not carried out in the embodiment of the present 1nvent10n, 1.e., step
409 is directly performed after step 403 or 404.

The above embodiment is exemplarily -described by takmg the smart chip as the
SIMPARTNER, the terminal as the cell phone, the smart card as the UICC, and the _
SIMPARTNER carrier as the chip Z8D168, but the embodiments of the present invention are .

30 not limited thereto. Other smart chipS_, terminals or smart cards méy also adopt the above
working process. | | '

According to the process of the smart chip data communication, the concrete structure of



11 to the SI MPARTNER via the SCC port. Step 414: the SI MPARTNER returns
“via the SCD port the second processing result to the cell phone. Then the
flow returns to step 409 to continue §p performthe process of a next data
- communi cation. 5The above process describes the working flow after the
" SIMPARTNER i s inserted into the cell phone. O course, before the
SI MPARTNER transmts the APDU operation command to the U CC via the SCC
- port, e &5}%@%&%@& thp iéji@lhﬁrét&ﬁﬁsﬂkitf; ak16diAEh (& BRIMuNRAABR irtSrfAkeSO

received via the port, the SIMPARTRER transmts the APDU operati on
-command 00 pagdeaseonenietdnd dommiurtication intesfaddl 200 anda frbeesSQCupio 860, i whsch: t he UI CC

processes ,!1)}(1) g.orres ondi ngl y .accor di to the éPDU eration conma ﬁ and
the data t bRt Formenicateh dnisratedDPnty pomsred © e @rgstieg dblodMrent i s
“descri Redfifired aKrtgived SPNOAPNERNIntHaktP&adsBitéP B UNEeMmAAIOd fokeardaces

as an exanpl e, but the enbodinents of the present invention are not limted
t hebet dhe ARBY eprsatonspomnand to thepspeessingirait 30Qtand mederitcer firstprocessing rawlt

'SI MPARTNER | udges that. two.,or nor. are_connec! to it durj he

ot o et iRe TRdelithe WOt Ged hyBs, Bifee SR 66} Soldho ot Yhf Birdel0
t r ans Mgrscekdifig fe86IEbr indfsedomaiprevesihg fl the tdr@iddl.CCs to the cell phone at one
time. During performng the PPS, the SI MPARTNER perfornms a PPS wiith each

U CC succekhg vetopd seompapmicatipmynterfage 1§ tsheonngetgd dentha resassias  unihap0,

o PSS SR S B b s R0

—

to the
chamwnelandufobesrdi thet A@ DAPgerafion adantmarkio morean dmait r ¢and ndohnédee] . APThe Gparmdt | on

command to coQrrespondi ng U CC for. an execution, and obtain correspondi ng
second PFBRENEAAR Ihtedee, andriceeiyeihy aeewdpwreiee&lggF%sugﬁﬁwwé%déﬁ%ﬁrﬁm 2 In

t he ab ' ' t : ] fter being initialized.
Y8 f&%??ﬁig%%%)éld r@%%#/%’&%iﬁ%‘ﬁﬁhﬁ@é&&&%@ﬁ? SR g

O 25 course, ot carri out Tn the enbodi nent of the
present i nVenipramessing enit istoopfig@ed ite mibeess tdoyresponflioghe dpaf determsingjg #@3 or

404. above enbodi nent is exenplarily. described.b Kin he. snart
o TR PR RRERBRANY FLA PIOR s S ConEafon B Smaamip, Spd Basils e e
t heysUl Goccddiflg trBiltStoMRARTAE o huhicBfiod SntbiffeeCTI0D oL B8, trdddinitt the APDU

enbodi ments of the present invention are 30 not limted thereto. O her
smart cipepsiontcommand| to the seepmdtcopumeication iatesfacadepriva He seendpinsessingg

process. Acgcordi.ng,tq th ocess._.of..th [t ip.d 0 nication, the
Poncr erre i BRkEPE0k fhd Qo QSERTy Heids! G HRE anf MRl e SOFRRBIEERIA, |
Fi g. 5, resulicouli figt eorhmupicattcanatenfacatd®@n i nterface 100, at | east one second

comuni cation interface 200 and a processing unit 300, in which:

The smart chip shall be initialized after being powered on, thus,

20 Thé_ processing unit 300 is further configured fo initialize, after being powered on, chip
hardware, the first communication interface 100 and the second communication interface 200, -
receive reset information of a smart card connected to each second communication interface
200 returned by the second communication interface 200 upon determining that the smart
chip is connected to the smart card, and transmit all the received reset information to the first

25  communication interface 100, otherwise transmit the reset information of the smart chip to
the first communication interface 100. _

The second communication interface 200 is further configured to obtain the reset
information of the smart card connected to the second communication interface 200, and
return the reset information to the processing unit.

30 The first communication interface 100 is further configured to transmit the received
‘reset information of all the smart cards to the terminal, or transmit the received reset

information of the smart chip to the terminal.



The first communication interface 100 is connected to the processing unit
" 300, configured to receive an APDU operation command transmtted by a
termnal and forward 5 the APDU operajj on conmmand to the processing unit

- 300, and receive a first processing result or a second processing result
“transmitted by the processing unit 300 and return the first processing
result or the second processing to the termnal. The second

- comuni cat+ i f ‘d it - ALk JhNdnt

cont i gur ed FoP L EERf 200 s fyrE e aRidaied £ kuf sRiRg RSB 2 Hikee

-pr oces sinitg andhideteB@the1hatatics smartvaehip isheonaBEed dpehasinart codnveed the sattimgar t
card conpected to the second.ca nication interface, and receive the
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pr ocesshff sfpRBltol edch seBhdPERRBERCADnUtdrfad8land deterflife BIaP @RS Shidd cHipi &s | S
configured to process correspondi ngly upon determ ning the APDU opération
comiandonsectedptoothe ssiantgcard rhendhé aeset inforsmation efhthp , smantdcard aptwmied hyhthef j r st
15 proceq%ai ng resul.t tq ghe i rs.tagor:rﬁ'{uni cat i 8n interface 100, otherw se
t r ansnit YRS ISP APTaRce Ay RN EC PAHEPIERE SR communi cati on i nterface,
recei ve thehéecnnd RLOLQR&IIDE hesfaké 200rvadRe yhflghifedSRC AidatDEUfs&at i on
interface, and transmt the second processing result to the first
conmunisigngl dranpmitiedf B eha quocespiag swiit tto cthe psmaashicardy sonsfctedatq Al sggandr

bei ng powered on. .th 20.The .pr SsSENg._uni 0, 4. Sq.fur r configured to
initi alﬁorznér,luné‘fat%gfrl lr&%rl%%dge’ ?)ncgiv\r/g(r?eég ge%{:i lﬁ:#?f[ga ar §\t/\u/a§$eed, bf%sg?‘?‘as%ﬁf dgorrrruni cation
i ntier f ace AQer thednitihigzasion,dn theGatpiuhiE sdppotts thet RR'Y, &csan 2efform @ BPISv Fhaitds,et

information of a smart card connected to each second comuni cation
i nt er f dbepwoessing wih# isyiurthes coabigwred ¢omvien dbe sroat chipsupparts thooate B8R

determ ni t hat e spart. chip i s connecte the smart card nd
©r ans et atals HISCuRD Bt eiRioRl. pd BRAGET b Fite 65wl A EmsE Vol wAfhSat f on
i nterf agRirtldih isRbRRICHISSE thd detRdrdt he reset information of the smart chip
to the first comunication interface 100. . =~ The second communi cation

i nterface YWienitke $mart pip permyw deatd copmpiecatians the firs commusication intefacst t he
smafrt d.capne to, the secon t.cation i eturn
hasr bt APBFEb TR R b Rert B B8 QabRIMR S Il 35 s g FELC

i nt er f a6 ehdl Prdcessidguuirdit Gthe poodesghig afit 300 tis Arter tonfiguréd aeirvethit eeAPDU
~information of all the smart cards_ to the terminal, or transmit the

r ecei vePerasiont compespdrand gtﬂe ofats e thpgsecond,cpmppIniqabion dnteriage.  The gecondrhq

processi,ng unik: Les . fAfot: ' t ' j r 88, ina
Gt or aga i itbdion delifes 3000 RirteP CpA ket b RN R DL el Spirht, L1
card whead thédnts et the sgart chdrovanéoted todhk sticomd commpiicatigi ioktfang there is a
connection_to th mar rd; or transmt, a reset sign t o each. ond
ot cat Iiofe eHoRTRS of MifPrasinb iyeRacth kst Piovestagt 20 1%y 588 METRAC: e
to the @p@,rgnmpjpy\@m@rglﬂ@{)@g@gsog_ nformation of the smart card returned by

the second communication interface is received within a preset tine.
In the embodiment of the present invention, the smart chip may include one, two or

=

more second communication interfaces, each of which is connected to the processing unit in

the smart chip. Refeﬁ‘ing to Fig. 6, the smart chip includes not only the processing unit, but

25 also three second communication interfaces, i.e., interface 1, interface 2 and interface 3,

| respectivély. In the case that interface 1 is connected to smart card 1, interface 2 is connected

to smart card 2, while interface 3 is idle, 'fhe smaft chip communicates with.smart cafd 1 via
‘interface 1, and communicates with smart card 2 via interface 2. _

Therefore, when receiving via the first communication interface an APDU operation

30 command transmitted from the terminal and determining that the APDU operation command

is not a pfocessing command-for the smart chip, the processing unit of the smart chip judges

according to the channel number in the APDU opération command, so as to determine



The second conmmuni cation interface 200 is further configured to forward the

" reset signal transnitted by the processing unit to the smart card connected

to the second comunication interfacey, and receive reset information
-returned by the smart card. 10 After the initialization, if the smart chip
" supports the PPS, it can performa PPS. That is, the processing unit 300 is
further configured to, when the smart chip supports the rate PPS, performa
« rate PPS_ Wi . i . i I rd
when ¢ RameRghE Reds bR uni Gt BREERE TR 68 x| e R R sfockl |

per f or remanuthidasiox anerfadec tiei APDUL bygerdtions¢ontaamdii a asmadincardtoenficoted tH5the100 i s
further configured to recejve the data transmtted by the term nal and
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“confi gyp&ft ﬁokéséiﬂgmeguli b u%‘et’gﬁcegﬁ{gahhi@ Vi AETEAGn8 Wnddihidlalon hRrfBe
second comuhi cat1on I nterface. The second conmuni cation interface 200 is

f ur SherFimablyf thgupreckssiog tundetuits tht secdiRDprogessing resnlt do timatednanat] viahtbe diasta t o
the smart card .connegted to the second conmunication interface. 20 In the
enmbodi FRMMPBHCAIRR IUEHACENt i nyention, the processing unit 300 may be a MU,
a CPU, an FdRGhafipltaberdinBBb ith CRAMSS Mimber in! the AP HpeMLEE RbmafantiNgie
present invention, the smart chip may include one, two or nore second
cormunipeedesing i unite dbtgomines dhath thef comespondiag censped teommuniedtienpinderéassi g uni t

the pr diggersh e sl opelhipd okl I ibaf SR L PRaeMiCrimic,

i .o, ishlaer t@@e2 lpro¢RRS E@tRpendiidy,i MEréass &seécﬁﬁlp?ﬁicéééﬁigyreshn fohthecase
that interface 1 is connected to smart card 1, interface 2 is connected to
smart @EPeESINg Wit Via intgtfage 2 dheprocgssing wnit faterns thersecend; psoesssing resalitetheni t h
smart gard lefﬁlt%eif?&% atioR MefFAMuUNi cates With smart card 2 via
interface 2 erefore, en recelving via the first comunication
interface Daridd’Bld MitealiaitiomnprdOess @frthe dmbut ashijnin thiderhbadimiehte thieeprocesaingand
determ ning that the APDU operation conmand i s not a processing conmmand for
the snednft defrrppines jhat interdaced; i§ GoRffctedde sag cardgl. interpgs 4 §FGRRSHEIBSHIHG t o
thgschanneh AHADHieltite! DR BROUAGPBIA thE Brocedii hit SBtaft rEt fbRAdHdACL 14
correspondi ng second conmmmuni cation Interface, and then transmts via the
det er msmedt et bt inenfacni end reset informafieroed snimet gD virpistestaco A seeessavaly;t o a

smart car,d connegted . t.o {he segond.co nication interface. The. smart card
o1 oces 486 TEERPR B NHi0rS Fseing P Be ST SEbeBial IEStes Sgesd SUPETS™ ne
pr ocesjfighakttatd ¥ totht REmSRL ORAGhE Brsiuathihicafion tefadcace. 5 Finally, the
processing unit returns the second processing result to the termnal via

the first Siortanlkyi deringothe iPRSarrpese in this empodimantpthe, pragessingivny negormenethannel
nunger & E?ﬁgéﬁ%{h%erhgﬁdl Qh t%gm%gmrﬁlﬂﬁiaﬂf)ﬁ?rﬁg&é&gbﬁ{%sto #ﬁy%%%& hat
t he corre’épon i'ng second conmuni cation Irnterface 1s irnterface 2, an .
t ransmdagd t hia iAlRBRatoPatidd PPS withrsiaiiccakd2 siminterfae¢ 2l 2 via interface 2. The
10 smart card 2 processes correspondingly, and returns a_second grocessi ng

resul t to ihieprbedizienly einfc piesent inErigee the sorpd C[B‘FR)_(%%%qeﬁgatdﬁ ¥ P urns
the secandh i QfOAShIRHLES the shidri! Sfip tELNeIAia Wi frst BSmbuhRbtiGP HRkHEIE k| ON

interface.
APDU operation command transmitted by a terminal, processes correspondingly upon

-

25  determining the APDU operation command is a processing command for the smart chip, and
returns via the first communication interface a ﬁrsf processing result to the terminal,
otherwise, transmits via a second communication interface the APDU operation command to
a smart card connected to the second communication interface, and returns via the first
communication interface, a second processing result returned via the second communication

30 interface by the smart card to the terminal. Thus, one smart chip can communicate data with
the terminal and other smart cards, thereby improving resource utilization rate of the smart

chip. In addition, the smart chip does not need to perform a PPS with other smart chip(s),



. During the initialization process of the smart chip in this enbodinent, the
processing unit determnes that interface 1 is connected to smart card 1,

interface 2 is connected to smart 15 asard 2, while interface 3 is idle;

-after that, the processing unit obtains reset information of smart card 1

via interface 1 and reset information of smart card 2 via interface 2
successively; and transmts the obtained reset information of smart card 1

~ toget hewhisch tshves eseprocedsimgniahie of thef dasedrhmanicatich 4l hbeadieg tiendliciher the

first conmunication interface. Simlarly, during the PPS process in

this enBsdprASANMUNILgR. o%@%esmﬁgmarﬁncblpﬁ@%lfl@w@oﬁéploz@cmwmﬁawsnwrfaﬁe% he

term nake Viogh o ifcakibh Setxte‘?&giﬂ;?'la gré\:/aﬂ?hlln & dia88ea 8Qg§le A0 %IPface n%lb l%rm

card 1 via interface 1 an mart car viainter
enbodi nexdrsledbntthespareskiptbyi exeewdrigothe foreioasrarelionkiymat aedilatésorathel seast two

comuni cation interfac The rt chip recelv S V|a a first conmmunication
nt e f o ﬁfﬁw% @}Eaffmﬁf%%fsrmﬁﬂdﬁaftmwww dhpypagk P@erﬁen%lﬁcedp%%@geses
cor r espeRdi &1Fp Yo ﬂé@l@i& taétu#@é B4 NitRGhit o APDU operation command is a

processing command for the smart chip, and returns via the first
comuni cat Poriouplyed persen ﬁllﬂqdrlgtthqnarmc@smakﬂgvafwa Ichang@s arbmipdifightieds, lo the

ot herw se ransnlts i communi cation i rface the A

oper at 1 BneeblRaRE SR & RO PrCBRTE R 884 bl EE B cofmlirctiton

i nt er f ag@vidadchafl @{0dE RBarite ahd enddificatioMONHA pEabt QRvdntib B IThIRGEhiRthe eeond
processing result returned via the second conmuni cation 30 interface by the
smalt il tompanied flimupnd thpin squisrentshye preedit prysahor sindaicetesr Hasa with
the ter rt cards, thereby inproving resource utilization
rate ofa%ﬁggéﬁggr%gﬁ%%OE n addition, the smart chip does not need to
performa PPS with other smart chip(s), 15 which saves the processing tine
of the data conmmuni cation and increasing the efficiency of the data

comuni cation. Since the smart chip includes two or nore comuni cation
interfaces, the conmunication extensibility is greatly inproved. Meanwhil e,
sone functions may be extended on the smart chip by executing the functions
previously not avail able on the smart



5chi p. For exanple, the function of third party paynent of the bank may be

- placed onto the smart chip to realize the three-party authentication.
Cbvi ously, a person skilled in the ar{g can make various changes and

- nodifications to the present invention w thout deviating fromthe spirit
and scope of the present invention. Thus, provided that those changes and
nodi fications to the present invention fall within the scope 10of the

- accompapiag 8@ A mepdgt hei r equival ents, - the present invention intends to
cover those changes ang nodi fications. 16 WHAT IS CLAIMED I'S: 1. A snmart
chip forldata comnmartehip dor,dathamantsicatong chanaderiged is corgprisng:i r st
conmmuni cation . nterface connect%d to a prqcessing unit, configured.to
Focei ve an ApBFitceRTEHIER AT Eriess Somysied( RpRUPTSERINE Bt cofEed ©
‘transm tted gee 4 hppiidtish FBoRcS10DNE Chit (LPPOPdpeRabRbRhaaa THRNita T he
processing unit, and receive a first processing result or a second
proéessi ng ysuletminabarshforvand thy APAYJ pperetiers corgmand to tindroassumgiuniheanfli r st
processing result t he second processing.,to the term.nal: a ast one
econd comiFieis i) RRsriresbhaget serend aeirbasill Rgoudled Hohe
confi gured tRodessifs ugit bhe rabialine IREAirb &3sia e Fesancbrithe 8eddnt tpesteliing fiethe
processing unit and forward the APDU operation conmand to a smart card
connect ed t demtgalsecond communi cation interface, and receive the second
processing result returned by the smart card and fo ra th ngd .
P ocessi ng resul 1178 SheB sbOFnBRlbe iRGRy® ot Eleldh e MBS RRg  toie
conbi gur ed tconfipaed$s reefvieethp ARIDUGp¢ratipa reodehaidniratistngttddney ARDpfotEssing
operation conmand is a processing conmand for the smart chip, and then

transmt thangtgngk fosvardethsi ARDVeenpgrationocamypand fosp sarneaid connested ie Ber ace,
ot herwi se tr 1 %H&i : t] [438g=Tp! t heation
i nterface, rsg%«:bzllqlvctgrﬂt e ésaagl?g ﬁ%&g{r‘%éérg{s]rlegg r esgﬁe{:ﬁ}d r \%%eriﬁgg ?%)l}ﬁ'? e sg% nd
comuni cat i ahe smarecdrdaed famadrd thasswnt prévesseg msult fir the pexessing @iy khnd the t he

“first comunicati.on interface. 202.The smart chip according.to.claim.1,
wher ei n, T (eSS Sty RTEHreA 4O MR GeRE PO R AB #POB deicrining e, ALV ;
beig power ggheRfion %&h&aﬁ@ﬁ%o@ess&?%pfrﬁﬁaﬁh fSOMBYRLARhipO Bnd MER irhAGSt Afad the

second communi cation interface, receive reset information of a smart card
connect ed t dirstaplocessingrngswb tontird St | comniyrtieationdaterfoca ratearwise rémsmiethend

muni [ i rf n e .
co cat O/QPIbﬂto%era 165 cofiand to the second communication interface, receive the second

processing result forwarded by the second communication interface, and transmit the-
second processing result to the first communication interface.
20 2. The smart chip according to claim 1, wherein,
the processing unit is further configured to initialize, after being powered on, chip
hardware, the first communicaﬁon interface and the second communication
interface, receive reset information of a smart card connected to each second
communication interface returned by the second cbmmunication interface upon
25 determining that the smart chip is connected to the smart card, and transmit all the
received reset information to the first communication interface, otherwise transmit
the reset information of the smart chip to the first communication interface;
the second communication interface is further configured to obtain the reset
information of the smart card connected to the second communication interface, and
30 return the reset information to the processing unit; and the first- communication
interface is further configured to transmit the received reset information of all the

smart cards to the terminal, or transmit the received reset information of the smart



25 determining that the smart chip is connected to the smart card, and

““transmit all the received reset information to the first communication
interface, otherwise transmt the resgi. information of the smart chip to

- the first communication interface, the second conmuni cation interface -
is further configured to obtain the reset information of the smart card
connected to the second comruni cation interface, and 30 return the reset.

- information Ch%t_[)rgﬁetg @gpsing unit; and the first comunication interface
is further configured to transmt the received reset information of all the
smart cards to tHhetserartichigl gccording tarcdaint2, whereimcei ved reset informati on of

the smart 7 chip to the termnal . 3. The t chi ccarding to claim 2,
hor oi -t e PEBS R IATEIRE SPOPRIE) (AR PaLPe A IpER RN SR

i nformation ghd RthHeA®8t i dmarP BEipGeIBhARRA T st SMWhéahihB sefing
connected to the smart card when tﬁe.settl ng 5 information contains a mark
i ndbcat i ng tihformation eord@inhecmadsningdisating: thenkis a cqnekction te rthsmart grd; et
signal to each second cQ nication interface, .and determ t hat t smart
chip 15 contarEl 4 Bor euhat Atk Rop shmiiErul il T Bek B <har
card returngle Riafthehis 8¢ @BAhRRIAMAN{HEAI AN chidl FhERGRe kel GFBINYRGNVOL then a
preset time; and the second comunication interface is further configured
to 10 forwarsmatheard ggbnag By dhe tseeandneamumynisgtiam enterfase eis stiepyveth mtithiny at he
smart card t n j.cat int.er ive
reset infor Qﬁggﬁin?%t %I?dnégeeb%g%ﬁe%grmr cg%g.m?f?fai‘%égsﬁlg@?r ccﬁﬁggggigtl?di ng
to ol aim 1, foledréithe reset signal tramdnifted Hy cemprodessiig @miti tf elid aamrt safdur t her

configured to recejve data transmtted, by 15the term nal and forward the
data to the SoPRReERds fhghe, seqond spanpuRieation; HeTiaces and TeeRIYen&§sel YHPTRALIoBd t o

transmt th"retﬁﬁl%@b&ﬁﬁé%ér@@a gommand and the data to the second
communi cation 1 nterface; ancf t he second communi cation interface i s

further cohfi gur éthetsmattrchipsadcbrdifgetoAPidd Qpdreatinon command and the data to
the smart cayd.connected to the.secaond, 20co nicatian interface. .5. The
Smart ohi p_ 4R BRUPHGTEGAGh Bferises BTG THEL TR G Ve £ia TBRYUEEd g uni ¢
i's fsurther GROjehEIHAREhd Brwid¥he A8 1SIBpFocesbiny hPOrts the rate

the processing unit is further configured to transmit the APDU operation command

| and the data to the second communication interface; and
- the second communication interface is further configured to transmit the APDU
operation command and the data to the smart card connected to the second
20 communication interface.
5. The smart chip according to any of claims 1 to 4, wherein,
the processing unit is further configured to, when the smart chip supports the rate
PPS, pérform a rate Protocol Parameter Selection (PPS) with the terminal , and
performs a rate PPS with each smart card if the smart chip is connected to the smart
25 card(s). ' _ '
6. A method for smart chip data communications, characterized in comprising:
receiving by a smart chip, via a first communication interface, an Application.
Protocol Data Unit (APDU) operation command transmitted by a terminal;
processing correspondingly upon determining the APDU operation command is a
30 processing command for the smart chip, and returning a first processing result to the
terminal via the first communication interface; otherwise

transmitting via a second communication interface, the APDU operation command



- PPS, performa rate Protocol Paraneter Selection (PPS) with the termnal |,
“and perforns a rate PPS with each snmart card if the smart chip is connected
to the smart 25card(s). 6. A nethod feg§ smart chip data comuni cati ons,

- characterized in conprising: receiving by a smart chip, via a first
conmmuni cation interface, an Application Protocol Data Unit (APDU) operation
command transmtted by a termnal; processing correspondi ngly upon

- det ermi ni ng (§ ResMHPPLL-ARBAR R oHRERBRA| BnindRHBR GRRHA, GRIMERIASVial he
smart chip, and returning a first processing result to the termnal via the

first comurhedirstogoinntuardatior ; interfaee, we sseconda psodessing geslta refumed onig the

communi cation interface, .the APDU.operation d .18 to a snmart card
connected t 5°Y _@8’&%%8%5%‘”%0&@%@ ?m?‘gf?@gg}@ﬁ‘a‘@ urning via the
“first communi catifR meihelfaesudim &LeRNE R WRGSHI Péfofefddbivigebyithedmaita t he -
second comuni cation interface by the smart card to the termnal. 7.The

net Bod accorcdhimgVio the afitst ecompetiedtionh éxtterfeces ebei WPRYY boparstions pgmmandhi p,

via the first co i i on. i r . rati on command
transm tted%{aa)r/lSIf]ﬁIeEHt éfﬁﬁﬁg iﬁgrﬂf“apﬁ% %E%ﬁ%@&%?ﬁ%ﬂééggpri sing: initializing by
the smart chhiialfihg byhide shrenchpweiidohanbesthpgvdred dnactdp Hatdwdre,rthe first

communi cation interface and the second communi cation jnterface; judging by
the smart cHopHaeation interface and dhrotecend enmurigaiion ipleFfgce; 10i f yes, obtai ni ng
via each seg gm.gn: catd ' { ac LGBLg.on of a smart card
connect ed tgﬁ@%égg con CO&%%Q@?{%?\S@%@ at((:)ea, and H’ansm’tti ng via the
first communf gas,i cnainitigevih agaeh aktoridheommaricaténh intaicei need rinformationt of tahe
term nal ; otherw s(g transmtting via the fi r.st.c%ggléni cation. interface the

reset infor MERATORT gonngered fRythe seqond cpmmunieatian it , and transmitting via the

first communication interface all the received reset information to the terminal,
otherwise transmitting via the first communication interface the reset information of
the smart chip to the terminal.

15 8. The method according to claim 7, wherein judging by the smart chip
whether it is connected to a smart card comprising:
reading by the smart chip, setting information in a storage unit, and determining that

~ the smart chip is connected to the smart card when the setting information contains a

mark indicating there is a connection to the smart card; or

20 transmitting by the smart chip, a reset signal to each second communication
interface, and determining that the smart chip is connected to the smarf card when
the reset information of the smart card is received within a preset time. |

9. The method according to claim 6, wherein before transmitting via the
second communication interface, the APDU operation command to corresponding

25 smart card, the method further comprising:

. receiving via the first communication interface data transmitted by the terminal;
transmitting via the second communication interface the APDU operation command
to correspondih'g smart card comprising: _
transmitting via the second communication interface the APDU operation command

30 and the data to corresponding smart card. |
- 10. The method according to any of claims 6 to 9, wherein in the case that the

smart chip supports rate PPS, before receiving by the smart chip via the first



158. The nmet hod according to claim 7, wherein judging by the smart chip
“whether it is connected to a smart card conprising: reading by the snart
chip, setting information in a storaggunit, and determ ning that the smart
- chip is connected to the smart card when the setting information contains a
mark indicating there is a connection to the smart card; or 20transm tting
by the smart chip, a reset signal to each second comruni cation interface,

- and determ rvoﬁgn&rh@ahoﬁbﬁeﬁfy&rﬁw AP 0P eaABR 86hBRANY @ramﬁlt@m&tth@@emlﬂe{oen the
reset information of the smart card is received within a préset tine. 9.
The net hod athc:mledlorlgurttlcﬁrcbmpmmg wher ei n before transm tting via the second
~conmuni cati on nterface n co correspondi ng
25smart car @F H@nﬁ@trﬁt&]) F@E\g{%ﬁwl é’lt Ejsm? ‘f‘“r‘lig via the first
“comuni cat i GRriofhRif Affe HRS avitH sdthEnidreehrd Wbyt the sirﬁftrﬂhqﬁbvheﬁ tied&hArt Chipg Vi a
t he second comruni cation interface the APDU operati on command to
cor r5espond| rigcenngetied tathd spererds)ng: transmtting via the second
comuni cation interface the APDU operati on conmand 30and the data to
correspondi ng smart card. 10. The nethod according to any of clains 6 to 9,
wherein in the case that the smart chip supports rate PPS, before receiving
by the smart chip via the first 19 comrunication interface the APDU
operation conmand transnmitted by the termnal, the nmethod further
conprising: performng arate PPSwith the termnal by the smart chip; and
performing a rate PPS with each smart card by the smart chip when the smart
chip 5is connected to the smart card(s).



