
V1-11,Jkl 11  SMART CHIP AND METHOD FOR SMART CHIP DATA COMMUNICATIONS The
present application claims the priority of a Chinese Patent Application No.
201010292298.X entitled "SMART CHIP AND METHOD FOR SMART CHIP DATA 5
COMMUNICATIONS" and filed to the State Intellectual Property Office of the
People's Republic of China on September 26, 2010, which is hereby
incorporated by reference in its entirety. _ 10The present invention
relates to the technical field of 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 multiple interfaces. 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,  2 



which leads to a poor communication extensibility of the smart chip.
SUMMARY OF THE INVENTION The embodiments of the present invention provide a
smart chip and a method for smart 5chip data communications to improve
resource utilization rate of the smart chip. The embodiments of the present
invention provide a smart chip, comprising:     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 10result 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
15communication 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 chip, 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 interface, 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: 25receiving 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 processing command for the
smart chip, and returning a first processing result to the terminal via the
first communication interface; otherwise 30transmitting 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  3 interface by the smart card to the
terminal.     In the embodiments of the present invention, the smart chip
includes at least two communication interfaces. The smart chip receives via
a first communication interface an APDU operation command transmitted by a
terminal, processes correspondingly upon 5 determining the APDU operation
command is a processing command for the smart chip, and returns via the
first communication interface a first 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 10  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. BRIEF DESCRIPTION OF THE DRAWINGS
15Fig. 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 invention;         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 present invention; and 25Fig. 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 communicates data with a smart
card through a second communication interface.  4     Herein the smart chip
includes one, two or more second communication interfaces, i.e., the smart
chip may be connected to one, two or more other smart cards. In which, the
communication interface include communication interface 7816, USB
communication interface, SWP communication interface, USB-CCID
communication interface or SIP  5 communication interface. Of course, in
the embodiment of the present invention, the smart chip may be individually
constructed as a smart card or just a part thereof The connection between
the second communication interface of the smart chip and the smart card
includes contact connection and non-contact connection. In the embodiment
of the present invention, the smart card may include one, two or  10 more
smart chips. That is, the smart card may specifically be a Universal
Integrated Circuit Card (UICC) or other types of smart cards, such as power
purchase card, bank terminal card or meal card. The UICC may include
several types of logic modules, such as Subscriber Identity Module (SIM),
Universal Subscriber Identity Module (USIM), IP Multi Media Service
Identity Module (ISIM), or other non-telecom application modules such as
electronic 15signature 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 connected to corresponding
smart card through the second communication interface, wherein there may be
one, two or more second communication 20interfaces, 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 command 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.
25Step 102: judging whether the received APDU operation command is a
processing command for the smart chip; 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 



30 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  5 to the terminal via the first
communication interface. Then the flow is ended.     The received APDU
operation command is a processing command for the smart chip. Thus the
first processing result is obtained by processing correspondingly, and then
returned to the terminal to finish the data communication process. 5Herein,
the first processing result is generally represented in the form of writing
related status words into an APDU response command. Next, the APDU response
command, into which related status words are written, is returned to the
terminal to finish the data communication process. Step 104: the smart chip
transmits, via the second communication interface, the APDU 10 operation
command to a smart card connected to the second communication interface.
The received APDU operation command is not a processing command for the
smart chip. In that case, if the smart chip is connected to the smart card
via just one second communication interface, the APDU operation command is
transmitted to the smart card. If the smart chip is connected to
corresponding smart cards via a plurality of second  15 communication
interfaces, respectively, a judgment is made according to a channel number
in the APDU operation command, so as to determine corresponding second
communication interface, and then the APDU operation command is transmitted
via the determined second communication interface to the smart card
connected to the second communication interface. Step 105: the smart card
having received the APDU operation command processes 20correspondingly, 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. 25It 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. 30When 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 IS07816-3. Then the flow is ended.  6     When the first communication
interface is a USB communication interface, the second processing result
may be returned via the USB communication interface to the terminal
according to USB communication rules. Then the flow is ended.         The
communication processes of other communication interfaces are similar to
the 5above, and herein are omitted.     In the above embodiment, before
step 104, the smart chip shall further judge whether data transmitted from
the terminal is received via the first communication interface. In the case
that the data transmitted from the terminal is received via the first
communication interface, the smart chip transmits the APDU operation
command as well as the received data  10 to corresponding smart card via
the second communication interface in step 104. Thus, the smart card
processes correspondingly according to the APDU operation command and the
data in step 105, so as to obtain the second processing result. Herein the
second processing result includes one or more kinds of status words in the
APDU response command, INS command, and result data. 15During the process
of the smart chip data communication, the smart chip has been in a normal
working state, and it can be determined that the smart chip is connected to
not only the terminal, but also at least one smart card. However, when the
smart chip is initially powered on, there is a process of determining the
working state, i.e., before the smart chip performs a data communication,
there is an initialization process as illustrated in Fig. 2, 20comprising:
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 and the second
communication interface are initialized. 25Step 202: the smart chip judges
whether it is connected to the smart card; if yes, performing step 203,
otherwise performing 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 connected 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.  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 indicating whether there is a smart card
connected to the smart chip. The second method includes: 5The smart chip
transmits a reset signal to each second communication interface and
performs a monitoring. When reset information is monitored on one of the
second communication interfaces within the preset time, it is determined
that the smart chip is connected to corresponding smart card via the second
communication interface. When no reset information is monitored on any of
the second communication interfaces within the  10 preset time, it is
determined that there is no smart card connected to the smart chip. That
is, the smart chip transmits a reset signal to each second communication
interface, and determines that the smart chip is connected to a smart card
when reset information of the smart card is received within the preset
time. Step 203: the smart chip obtains, via each second communication
interface, reset  15 information of the smart card connected to the second
communication interface, and transmits via the first communication
interface all the received reset information to the terminal.     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 one 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 reset information returned by each smart card, thereby obtaining
the reset information of each smart card. 25When 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 of these smart cards is transmitted to the terminal at
one time via the 30first 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  8 smart chip is ended.
Step 204: the smart chip transmits reset information of itself to the
terminal via the first communication interface. The smart chip has been
determined as being not connected to the smart card. Thus, the  5 reset
information of the smart chip is transmitted via the first communication
interface to the terminal, and the flags of related variables are set. Thus
the initialization process of the smart chip is ended.     Through the
above initialization process of the smart chip, the working state of the
smart chip has been determined, and whether the smart chip is connected to
a smart card is also  10 determined. However, if the smart chip supports
the rate Protocol Parameter Selection (PPS), a PPS shall be carried out
with the terminal and the smart card, respectively. That is, after the
initialization process of the smart chip and before the data communication,
a PPS shall be carried out. Referring to Fig. 3, the PPS process includes:
Step 301: the smart chip judges whether the PPS is supported; if yes,
performs step 302, 15otherwise the PPS process is ended.     Generally
after the smart chip is initialized, if one specific data such as OXFF is
received via the first communication interface, it means that the smart
chip can perform a PPS with the terminal, i.e., carry out step 302;
otherwise when the received data is the APDU operation command, the PPS is
not supported, and the PPS process is ended. 20Step 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. 25Step 304: the smart chip performs a
PPS with each smart card connected 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, and data communications
can 



30be directly carried out after the initialization.     The embodiment of
the present invention is further detailedly described as follows with
reference to the drawings.  9     In this embodiment, the smart chip is a
SimPartner, the terminal is a cell phone, and the smart card is a UICC. The
SimPartner is a special card composed of upper and lower two rows of chip
contacts, wherein contacts of the upper row are connected to the cell phone
and responsible for the signal transmission and the data communication
between the  5 SIMPARTNER and the cell phone, while contacts of the lower
row are connected to contacts of the UICC and responsible for the signal
transmission and the data communication between the SIMPARTNER and the
UICC.     Usually in actual usage, the unused blank side of the UICC is
punched, and then the SIMPARTNER is linked with the holes of the card.
Thus, the composite card can be placed  10 into the cell phone for usage
resulting in that a very small thickness is added. Or an ordinary double
faced adhesive tape may be employed to bond the SIMPARTNER with the UICC.
The SIMPARTNER mainly takes charge of ensuring the accuracy and reliability
of the signal transfer and the data transmission between the cell phone and
the UICC, intercepting special instructions or data for a processing, and
then transmitting the special instructions or 15data to the cell phone or
the UICC.     In this embodiment, the SIMPARTNER hardware carrier uses the
chip Z8D168, which is an enhanced Micro Controller Unit (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 cell 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
25hardware carrier to describe the working flow.     Referring to Fig. 4,
the SIMPARTNER is inserted into the cell phone, the SCD port 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
communication interface, and the SCC port is the second communication
interface. The detailed working flow includes: 30Step 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, 



10 performing step 403, otherwise performing step 404.     Herein, it is
judged whether the SCC port of the SIMPARTNER is connected to the interface
of the UICC.       Step 403: the SIMPARTNER obtains reset information of
the UICC via the SCC port, 5and transmits the reset information of the UICC
to the cell phone via the SCD port. Then the flow turns to step 405. Of
course, the SIMPARTNER shall set the flags of related variables in this
step.     Step 404: the SIMPARTNER transmits reset information of itself to
the cell phone via the SCD port. Then the flow turns to step 405. 10In this
step, the SIMPARTNER shall also set the flags of related variables     Step
405: the SIMPARTNER judges whether a PPS is supported; if yes, performing
step 406, otherwise directly performing step 409. Step 406: the SIMPARTNER
performs a PPS with the cell phone and set corresponding rate. 15Step 407:
the SIMPARTNER judges whether it is connected to the UICC; if yes,
performing step 408, otherwise performing step 409.     Step 408: the
SIMPARTNER performs a PPS with the UICC and set corresponding rate, and
turns to step 409.         Step 409: the SIMPARTNER receives an APDU
operation command transmitted by the 20cell phone via the SCD port. 



Step 410: the SIMPARTNER judges whether the received APDU operation command
is a processing command for the SIMPARTNER; if yes, performing step 411,
otherwise performing step 412.        Step 411: the SIMPARTNER processes
correspondingly, and returns a first processing 25result 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  11 to the
SIMPARTNER via the SCC port.      Step 414: the SIMPARTNER returns via the
SCD port the second processing result to the cell phone. Then the flow
returns to step 409 to continue to perform the process of a next data
communication. 5The above process describes the working flow after the
SIMPARTNER is inserted into the cell phone. Of course, before the
SIMPARTNER transmits the APDU operation command to the UICC via the SCC
port, in the case that the data transmitted from the cell phone is also
received via the SCD port, the SIMPARTNER transmits the APDU operation
command together with the data to the UICC via the SCC port. Thus, the UICC
processes 10 correspondingly according to the APDU operation command and
the data to obtain the second processing result.     The above embodiment
is described by taking the SIMPARTNER which has two communication
interfaces 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 judge 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 invention, i.e., step 409 is directly performed after step 403 or
404. 



The above embodiment is exemplarily described by taking 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 30not limited thereto. Other smart chips, terminals
or smart cards may also adopt the above working process. According to the
process of the smart chip data communication, the concrete structure of  12
the corresponding smart chip is illustrated in Fig. 5, including a first
communication interface 100, at least one second communication interface
200 and a processing unit 300, in which:     The first communication
interface 100 is connected to the processing unit 300, configured to
receive an APDU operation command transmitted by a terminal and forward  5
the APDU operation command 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 terminal.     The second communication interface 200 is
connected to the processing unit 300, configured to receive the APDU
operation command transmitted by the processing unit 300 10 and forward the
APDU operation command to a smart card connected to the second
communication interface, and receive the second processing result returned
by the smart card and forward the second processing result to the
processing unit 300.     The processing unit is configured to process
correspondingly upon determining the APDU operation command is a processing
command for the smart chip, and transmit the first  15 processing result to
the first communication interface 100, otherwise transmit the APDU
operation command 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
100. The smart chip shall be initialized after being powered on, thus,
20The processing unit 300 is further configured to 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 25communication 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.
30The 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.
13     The processing unit 300 is further configured to read setting
information in a storage unit, and determine 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 transmit a reset
signal to each second communication interface, and determine that the smart
chip is 5connected to the smart card when the reset information of the
smart card returned by the second communication interface is received
within a preset time.     The second communication interface 200 is further
configured to forward the reset signal transmitted by the processing unit
to the smart card connected to the second communication interface, and
receive reset information returned by the smart card.  10 After the
initialization, if the smart chip supports the PPS, it can perform a PPS.
That is, the processing unit 300 is further configured to, when the smart
chip supports the rate PPS, perform a rate PPS with the terminal, and
perform a rate PPS with each smart card when the smart chip is connected to
the smart card. When the smart chip performs a data communication, the
first communication interface  15 100 is further configured to receive the
data transmitted by the terminal and forward the data to the processing
unit. The processing unit 300 is further configured to transmit the APDU
operation command and the data to the second communication interface. The
second communication interface 200 is further configured to transmit the
APDU operation command and the data to the smart card connected to the
second communication interface. 20In the embodiment of the present
invention, the processing unit 300 may be a MCU, a CPU, an FPGA or other
smart processor.     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. Referring 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, respectively. 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, the smart chip communicates with smart card 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 processing command for the smart chip, the processing unit of the
smart chip judges according to the channel number in the APDU operation
command, so as to determine  14 corresponding second communication
interface, and then transmits via the determined second communication
interface the APDU operation command to a smart card connected to the
second communication interface. The smart card processes correspondingly,
and returns a second processing result to the processing unit via the
second communication interface. 5Finally, the processing unit returns the
second processing result to the terminal via the first communication
interface.     For example, according to the channel number in the APDU
operation command, the processing unit determines that the corresponding
second communication interface is interface 2, and transmits the APDU
operation command to smart card 2 via interface 2. The  10 smart card 2
processes correspondingly, and returns a second processing result to the
processing unit via interface 2. The processing unit returns the second
processing result to the terminal via the first communication interface.
During the initialization process of the smart chip in this embodiment, the
processing unit determines that interface 1 is connected to smart card 1,
interface 2 is connected to smart  15 card 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 transmits the obtained reset information of smart card 1
together with reset information of smart card 2 to the terminal via the
first communication interface.        Similarly, during the PPS process in
this embodiment, the processing unit performs not 20only a PPS with the
terminal via the first communication interface, but also a PPS with smart
card 1 via interface 1 and a PPS with smart card 2 via interface 2. In the
embodiments of the present invention, the smart chip includes at least two
communication interfaces. The smart chip receives via a first communication
interface an 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 first 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),  15 which saves
the processing time of the data communication and increasing the efficiency
of the data communication. Since the smart chip includes two or more
communication interfaces, the communication extensibility is greatly
improved. Meanwhile, some functions may be extended on the smart chip by
executing the functions previously not available on the smart 5chip. For
example, the function of third party payment of the bank may be placed onto
the smart chip to realize the three-party authentication.     Obviously, a
person skilled in the art can make various changes and modifications to the
present invention without deviating from the spirit and scope of the
present invention. Thus, provided that those changes and modifications to
the present invention fall within the scope 10of the accompanied claims and
their equivalents, the present invention intends to cover those changes and
modifications.  16 WHAT IS CLAIMED IS: 



1.A smart chip for data communication, characterized in comprising: 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 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, 10
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 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 15
operation command is a processing command for the smart chip, and then
transmit the first processing result to the first communication interface,
otherwise transmit the APDU operation command 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. 202.The smart chip according to claim 1,
wherein, the processing unit is further configured to initialize, after
being powered on, chip hardware, the first communication interface and the
second communication interface, receive reset information of a smart card
connected to each second communication interface returned by the second
communication 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  17 chip to the
terminal. 3. The smart chip according to claim 2, wherein, the processing
unit is further configured to read setting information in a storage unit,
and determine that the smart chip is connected to the smart card when the
setting  5 information contains a mark indicating there is a connection to
the smart card; or transmit a reset signal to each second communication
interface, and determine that the smart chip is connected to the smart card
when the reset information of the smart card returned by the second
communication interface is received within a preset time; and the second
communication interface is further configured to  10 forward the reset
signal transmitted by the processing unit to the smart card connected to
the second communication interface, and receive reset information returned
by the smart card. 



4. The smart chip according to claim 1, wherein,            the first
communication interface is further configured to receive data transmitted
by 15the terminal and forward the data to the processing unit; 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
20communication 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, perform 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 25card(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
30processing 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  18 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 interface by the
smart card to the terminal. 



7.The method according to claim 6, wherein before receiving by the smart
5chip, via the first communication interface, the APDU operation command
transmitted by the terminal, the method further comprising: initializing by
the smart chip which has been powered on, chip hardware, the first
communication interface and the second communication interface; judging by
the smart chip whether it is connected to a smart card; 10if yes, obtaining
via each second communication interface reset information of a  smart card
connected to the second communication interface, 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. 158.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 20transmitting by
the smart chip, a reset signal to each second communication interface, and
determining that the smart chip is connected to the smart 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
25smart 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
corresponding smart card comprising:            transmitting via the second
communication interface the APDU operation command 30and 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  19 communication interface the APDU operation command
transmitted by the terminal, the method further comprising: performing a
rate PPS with the terminal 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). 


