
*159159* A Dual Usage Smart Card of CPU and Logical
Encryption and Its Data  Synchronization Method
TECHNICAL FIELD The present invention relates to a
smart card data storing device and an internal  data
synchronizing method, and particularly to a dual usage
smart card of CPU and  logical encryption and a data
sync method thereof. BACKGROUND ART Each of a logical.
encryption card and a CPU card is one kind of IC card.
Compared  to the logical encryption card, the CPU card
has such advantages as a fast  processing speed, a
high safety and a great flexibility, etc., and is
taking the place  of the logical encryption card step
by step. However, the logical encryption card  has
been applied in many projects and if the logical
encryption card is directly  replaced with the CPU
card, it cannot help but resulting in that all the
existing  logical encryption card reading devices and
terminals should be replaced, the cost  of which is
over high and is difficult to be accepted. In order to
solve the problem,  some chip manufacturers provide a
new kind of CPU chip, which adds a logical  encryption
circuit and a logical encryption storage area. A card
encapsulated by  using this kind of chip can be used
as both a CPU card and a logical encryption  card.
That is, a same card can support both a terminal for
reading a CPU card and a  terminal for reading a
logical encryption card. While the hardware problem
has  been solved, there is a software problem: when a
card is used as a CPU card, data  are stored in a CPU
controlled storage area; and when the card is used as
a logical  encryption card, data are stored in a
logical encryption storage area, thereby  achieving
that a logical encryption card and a CPU card appear
to be a same card  and a unity, but the data
therebetween are inconsistent. When a logical
encryption  i 
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and a CPU card act as a common application, it is
required that the  corresponding data in the two
storage areas should be consistent, thus ensuring a
correct state is kept in each of the logical
encryption card terminal environment  and the CPU card
terminal environment, respectively. But at present,
the problem  of data sync therebetween has not been
solved, yet. SUMMARY OF THE INVENTION In view of the
defects and disadvantages existed in the art, the
present invention  provides a dual usage smart card of
CPU and logical encryption and its data
synchronization method, which can ensure that data
stored in a logical encryption  card and a CPU card
keep consistent when communicating with the outside.
In order to achieve the above invention object, a dual
usage smart card of CPU and  logical encryption of the
present invention comprises a CPU card system for
communicating with a CPU card reading device and a
logical encryption card  system for communicating with
a logical encryption card reading device, wherein  the
CPU card system comprises a CPU controlled storage
area for storing CPU  card data, the logical
encryption card system comprises a logical encryption
storage area for storing logical encryption card data,
and the CPU card system  further comprises a data sync
device for data sync between the CPU controlled
storage area and the logical encryption storage area,
the data sync device being  connected with the CPU
controlled storage area and the logical encryption
storage  area, respectively. In the dual usage smart
card of CPU and logical encryption, the data sync
device  comprises: a CPU command processing module for
controlling a logical encryption storage  area access
control module and the CPU controlled storage area,
and implementing  



data interaction between the CPU controlled storage
area and the logical  2 encryption storage area; a
data format conversion module for implementing format
conversion between the  logical encryption card data
and the CPU card data; and the logical encryption
storage area access control module for implementing
reading  and writing of the logical encryption card
data in the logical encryption storage  area; wherein,
the CPU command processing module controls the logical
encryption  storage area access control module to read
the data in the logical encryption  storage area to
the data format conversion module which forwards the
data to the  CPU controlled storage area; and the CPU
command processing module further  controls the CPU
controlled storage area, sends the CPU card data,
through the  data format conversion module, to the
logical encryption storage area access  control module
which writes the CPU card data into the logical
encryption storage  area. The present invention also
provides a data sync method of a dual usage smart card
of CPU and logical encryption, comprising the steps
of. (1) invoking the logical encryption card data to
update the CPU card data before  each time the CPU
card system communicates with the CPU card reading
device;  (2) completing communication between the CPU
card system and the CPU card  reading device; if the
communication is that the CPU card reading device
reads the  CPU card data, terminating the step; and if
the communication is that the CPU card  reading device
modifies the CPU card data, proceeding to the next
step; (3) invoking the CPU card data to update the
logical encryption card data.  Specifically, step (1)
further comprises the steps of. (11) controlling the
logical encryption storage area access control module
to read  



the data in the logical encryption storage area to the
data format conversion  module, by the CPU command
processing module; and 3 (12) converting a data format
of the data from a logical encryption card format to a
CPU card format, forwarding the data to the CPU
controlled storage area and  updating the data
therein, by the data format converting module.
Further, if, in step (2), the communication is that
the CPU card reading device  modifies the CPU card
data, then the communication process is specifically
that:  after the CPU controlled storage area backs up
present data, it accepts the  modification to the CPU
card data by the CPU card reading device, and if the
modification is successful, the process proceeds to
step (3); otherwise, the present  data are restoreded
by using the backed up data, and the process
terminates. Specifically, step (3) comprises the steps
of. (31) controlling the CPU controlled storage area
and sending the CPU card data to  the data format
conversion module, by the CPU command processing
module; (32) converting a data format of the data.
from a CPU card format to a logical  encryption card
format and forwarding the data to the logical
encryption storage  area access control module, by the
data format converting module; and (33) writing the
CPU card data into the logical encryption storage area
by the  logical encryption storage area access control
module. As an improvement, step (33) is specifically
that: the logical encryption storage  area access
control module writes the CPU card data into the
logical encryption  storage area; if the writing is
successful, the step terminates; and the writing
fails,  the CPU controlled storage area restores the
present data by using the backed up  data, and the
step terminates. The present invention invokes logical
encryption card data to update CPU card  data before
each time the CPU card system communicates with the
outside, by  



using the data sync device connecting with the CPU
controlled storage area and the  logical encryption
storage area respectively. If the CPU card data change
after the  CPU card system communicates with the
outside, the data sync device invokes the  4 CPU card
data again to update the logical encryption card data,
thus being capable  of ensuring, before and after each
time the CPU card system communicates with  the
outside, the CPU card data keeps consistent with the
logical encryption card  data, thereby implementing a
card of dual usage indeed. BRIEF INTRODUCATION OF
DRAWINGS Fig. 1 is a structural diagram of a dual
usage smart card of CPU and logical  encryption
according to the present invention; Fig. 2 is a dual
usage smart card of a CPU and logical encryption and
the flowchart  of data sync thereof according to the
present invention. BEST MODES FOR CARRYING OUT
INVENTION A further detailed description of the
present invention will be provided below in
combination with the drawings. As shown in Fig. 1, the
dual usage smart card of CPU and logical encryption of
the  present invention comprises a CPU card system for
communicating with a CPU  card reading device and a
logical encryption card system for communicating with
a  logical encryption card reading device, wherein the
CPU card system comprises a  CPU controlled storage
area for storing CPU card data, and the logical
encryption  card system comprises a logical encryption
storage area for storing logical  encryption card
data. The main invention points of the present device
lies in that:  the CPU card system further comprises a
data sync device for data sync between  the CPU
controlled storage area and the logical encryption
storage area, the data  sync device being connected
with the CPU controlled storage area and the logical
encryption storage area, respectively. 



The data sync device comprises: a CPU command
processing module for controlling a logical encryption
storage  5 area access control module and the CPU
controlled storage area, and implementing  data
interaction between the CPU controlled storage area
and the logical  encryption storage area; a data
format conversion module for implementing format
conversion between the  logical encryption card data
and the CPU card data; and the logical encryption
storage area access control module for implementing
reading  and writing of the logical encryption card
data in the logical encryption storage  area. The
operational process of the device is as follows: the
CPU command processing  module controls the logical
encryption storage area access control module to read
the data in the logical encryption storage area to the
data format conversion module  which forwards the data
to the CPU controlled storage area; and the CPU
command processing module further controls the CPU
controlled storage area,  sends the CPU card data,
through the data format conversion module, to the
logical  encryption storage area access control module
which writes the CPU card data into  the logical
encryption storage area. A data sync method with
regard to the CPU card system and the logical
encryption  card system of the device comprises the
following steps: (1) Before each time the CPU card
system communicates with the CPU card  reading device,
it invokes the logical encryption card data to update
the CPU card  data. Step (1) further comprises the
following steps: (11) the CPU command processing
module detects the CPU card reading device to
determine it is to communicate, and before the CPU
card system communicates  



with the CPU card reading device, the CPU command
processing module controls  the logical encryption
storage area access control module to read the data in
the  logical encryption storage area to the data
format conversion module; and 6 (12) the data format
converting module converts a data format of the data
from a  logical encryption card format to a CPU card
format, forwards the data to the CPU  controlled
storage area and updates the data therein. (2) The CPU
card system and the CPU card reading device complete
communication therebetween; if the communication is
that the CPU card reading  device reads the CPU card
data, the process terminates; and if the communication
is that the CPU card reading device modifies the CPU
card data, the process  .proceeds to the next step. In
order to enhance the reliability of the communication
operation, if, in step (2),  the communication is that
the CPU card reading device modifies the CPU card
data, then the communication process is specifically
that: after the CPU controlled  storage area backs up
the present data, it accepts the modification to the
CPU card  data by the CPU card reading device, and if
the modification is successful, the  process proceeds
to step (3); otherwise, the present data are
restoreded by using the  backed up data, and the
process terminates. (3) The CPU card data is invoked
to update the logical encryption card data.  Step (3)
comprises the following steps: (31) the CPU command
processing module controls the CPU controlled storage
area and sends the CPU card data to the data format
conversion module; (32) the data format converting
module converts a data format of the data from a  CPU
card format to a logical encryption card format and
forwards the data to the  logical encryption storage
area access control module; and (33) the logical
encryption storage area access control module writes
the CPU card  



data into the logical encryption storage area. Also,
in order to enhance the reliability of the
communication operation, in step  (33), the logical
encryption storage area access control module writes
the CPU card  data into the logical encryption storage
area; if the writing is successful, the step  7
terminates; and the writing fails, the CPU controlled
storage area restores the  present data by using the
backed up data, and the step terminates. The present
invention is mainly based on the following thought:
the logical  encryption card system do not have the
capability of accessing the CPU card  system due to
lack of a control chip capable of performing a control
operation on  the system, similar to that of a CPU,
thus it must depend on the CPU card system  to achieve
data sync between the CPU card system and the logical
encryption card  system. Specifically, by using the
device of the present invention, only before each time
the  CPU card system communicates with the outside
(the CPU card reading device),  the CPU command
processing module controls the logical encryption
storage area  access control module to read the data
in the logical encryption storage area into  the data
format conversion module which forwards the data to
the CPU controlled  storage area, thus implementing
the first data sync between the CPU card system  and
the logical encryption card system. Before the data
sync of this time, the  logical encryption card system
may communicate with the outside (the logical
encryption card reading device) for several times,
during which period no sync  operation is necessary.
Since the data of the CPU card system and the data of
the  logical encryption card system are inconsistent,
and only when both the CPU card  system and the
logical encryption card system communicate with the
outside,  respectively, can a bad effect be produced
(e.g., resulting in the billings of the  outside card
reading systems are inconsistent), it can work as long
as the data in  



the CPU controlled storage area keep consistent with
those in the logical  encryption storage area before
each time the CPU card system communicates with  the
outside. In the daily life, the communication between
the CPU card system and  the outside is divided into
such two kinds as that the CPU card reading device
reads the CPU card data and that the CPU card reading
device modifies the CPU  8 card data. That the CPU
card reading device reads the CPU card data can be
understood as that a card holder wants to check data
information in the card only  through the CPU card
reading device or terminal (e.g., how much money is
left in  the card), this kind of operation will not
change the data in the CPU controlled  storage area,
and thus no data sync between the logical encryption
storage area and  the CPU controlled storage area is
necessary after completing the communication  of this
time. That the CPU card reading device modifies the
CPU card data can be  understood as that a card holder
changes the data information in the card by using  the
CPU card reading device (e.g., payment is done by
using a credit card, the  money in the credit card
changes before and after the payment by using the
credit  card). Since this kind of operation changes
the data in the CPU controlled storage  area so as to
make the data in the CPU controlled storage area and
those in the  logical encryption storage area
inconsistent, data in the CPU controlled storage  area
must be made synchronized with those in the logical
encryption storage area  after the communication of
this time is completed. The specific process is as
follows: after each time the CPU card system
communicates with the outside (the  CPU card reading
device) (the CPU card reading device modifies the CPU
card  data), the CPU command processing module
controls again the CPU controlled  storage area, and
sends the CPU card data , through the data format
conversion  module ,to the logical encryption storage
area access control module which writes  the CPU card
data into the logical encryption storage area. Thus,
after the data  



sync for the second time, it is realized that the data
in the logical encryption  storage area are kept
consistent with those in the CPU controlled storage
area, thus  implementing data sync between the CPU
card system and the logical encryption  card system of
this time. The flow of the present method is detailed
below by using an embodiment of a  purse application:
9 As shown in Fig. 2, when operating the corresponding
data in the CPU controlled  storage area and the
logical encryption storage area (e.g., when it is a
purse  application, both the CPU controlled storage
area and the logical encryption  storage area store
amounts of money which are the corresponding data),
data sync  should be initiated, and the flow is as
follows: 1) the smart card for both a CPU and logical
encryption of the present invention  establishes an
association with a certain billing type CPU card
reading device; 2) the CPU command processing module
controls the logical encryption storage  area access
control module to read the data of the amount of money
in the logical  encryption storage area into the data
format conversion module; if the reading is
successful, the process proceeds to the next step;
otherwise, a piece of operational  failure information
is returned to the CPU card reading device, and the
process  proceeds to step 11); 3) the data format
conversion module converts the data format for the
data of the  amount of money from a logical encryption
card format into a CPU card format,  and forward the
data to the CPU controlled storage area; if the
converted data of  the amount of money are
inconsistent with the data of the amount of money in
the  CPU controlled storage area, the process proceeds
to the next step; otherwise, the  process proceeds to
step 5); 4) the data of the amount of money in the CPU
controlled storage area is updated  



by using the converted data of the amount of money; if
the update is successful, the  process proceeds to the
next step; otherwise, a piece of operational failure
information is returned to the CPU card reading
device, and the process proceeds  to step 11); 5) the
CPU card system completes communication with the CPU
card reading  device; if the communication is that the
CPU card reading device reads the data of  the amount
of money for the CPU card, the process proceeds to
step 11); and if the  10 communication is that the CPU
card reading device modifies the data of the  amount
of money for the CPU card, the process proceeds to the
next step; 6) the CPU controlled storage area backs up
the current data of the amount of  money; when the
backup is successful, the process proceeds to the next
step;  otherwise, a piece of operational failure
information is returned to the CPU card  reading
device, and the process proceeds to step 11); 7) the
modification by the CPU card reading device to the
data of the amount of  money for the CPU card is
accepted; if the modification is successful, the
process  proceeds to the next step; otherwise, the
current data of the amount of money in the  CPU
controlled storage area are restored by using backed
up data of the amount of  money, and a piece of
operational failure information is returned to the CPU
card  reading device, and the process proceeds to step
11); 8) the CPU command processing module controls the
CPU controlled storage area  to send the data of the
amount of money for the CPU card to the data format
conversion module; 9) the data format conversion
module converts the data format of the data of the
amount of money into the logical encryption card
format, and forward the data to  the logical
encryption storage area access control module; 10) the
logical encryption storage area access control module
updates the logical  



encryption storage area by using the data of the
amount of money for the CPU  card; if the update is
successful, the process proceeds to the next step;
otherwise,  the CPU controlled storage area restores
the current data of the amount of money  by using the
backed up data of the amount of money, and a piece of
operational  failure information is returned to the
CPU card reading device, and the process  proceeds to
next step; 11) the process terminates. By using the
device and method of the present invention, it can
ensure the consistency between the data of the logical
encryption card system and those of the  CPU card
system be kept effectively. Although the operation for
the data in the  logical encryption storage area
temporally results in out of sync between the two
storage areas, the operation for the data in the CPU
controlled storage area can  always enable data sync
between the two storage areas, and a user can not
perceive  the existence of out of sync. It needs to be
pointed out that here that what is provided above is
only a preferred  embodiment of the present invention,
the present invention can further enumerate  many
other embodiments. For example, the application field
is not limited to the  purse application, and can
further be all fields that need only one smart card to
make data interaction with various types of card
reading devices, such as the fields  of an electric
meter and a water meter. In addition, the applications
in the present  invention are also not limited to that
between the logical encryption card system  and the
CPU card system, and can also be data sync between the
CPU card system  and another card-carried data reading
system (such as a card reading-only system),  which
has an essentially same flow as that of the present
embodiment, and also  belongs to the protection scope
of the present invention. 12 CLAIMS  



1. A dual usage smart card of CPU and logical
encryption, comprising a CPU. card  system for
communicating with a CPU card reading device and a
logical  encryption card system for communicating with
a logical encryption card reading  device ; the CPU
card system comprises a CPU controlled storage area
for storing  CPU card data, and the logical encryption
card system comprises a logical  encryption storage
area for storing logical encryption card data, the
smart card  being characterized in that : the CPU card
system further comprises a data sync  device for data
sync between the CPU controlled storage area and the
logical  encryption storage area, the data sync device
being connected with the CPU  controlled storage area
and the logical encryption storage area, respectively.
2. The dual usage smart card of CPU and logical
encryption according to claim 1,  characterized in
that : the data sync device comprises: a CPU command
processing module for controlling a logical encryption
storage  area access control module and the CPU
controlled storage area, and implementing  data
interaction between the CPU controlled storage area
and the logical  encryption storage area; a data
format conversion module for implementing format
conversion between the  logical encryption card data
and the CPU card data; and the logical encryption
storage area access control module for implementing
reading  and writing of the logical encryption card
data in the logical encryption storage  area; wherein,
the CPU command processing module controls the logical
encryption  storage area access control module to read
the data in the logical encryption  storage area to
the data format conversion module which forwards the
data to the  CPU controlled storage area; and the CPU
command processing module further  13 controls the CPU
controlled storage area, sends the CPU card data,
through the  



data format conversion module, to the logical
encryption storage area access  control module which
writes the CPU card data into the logical encryption
storage  area. 3. A data sync method of a dual usage
smart card of CPU and logical encryption,
characterized in that :comprising the steps of: (1)
invoking the logical encryption card data to update
the CPU card data before  each time the CPU card
system communicates with the CPU card reading device;
(2) completing communication between the CPU card
system and the CPU card  reading device; if the
communication is that the CPU card reading device
reads the  CPU card data, terminating the step; and if
the communication is that the CPU card  reading device
modifies the CPU card data, proceeding to the next
step; (3) invoking the CPU card data to update the
logical encryption card data. 4. The data sync method
of a dual usage smart card of CPU and logical
encryption  according to claim 3, characterized in
that : step (1) further comprises the steps of:  (11)
controlling the logical encryption storage area access
control module to read  the data in the logical
encryption storage area to the data format conversion
module, by the CPU command processing module; and (12)
converting a data format of the data from a logical
encryption card format to a  CPU card format,
forwarding the data to the CPU controlled storage area
and  updating the data therein, by the data format
converting module. 5. The data sync method of a dual
usage smart card of CPU and logical encryption
according to claim 3, characterized in that : if, in
step (2), the communication is  that the CPU card
reading device modifies the CPU card data, then the
14 communication process is specifically that: after
the CPU controlled storage area  backs up present
data, it accepts the modification to the CPU card data
by the CPU  card reading device, and if the
modification is successful, the process proceeds to  



step (3); otherwise, the present data are restoreded
by using the backed up data,  and the process
terminates. 6. The data sync method of a dual usage
smart card of CPU and logical encryption  according to
claim 3, characterized in that, step (3) comprises the
steps of (3 1) controlling the CPU controlled storage
area and sending the CPU card data to  the data format
conversion module, by the CPU command processing
module; (32) converting a data format of the data from
a CPU card format to a logical  encryption card format
and forwarding the data to the logical encryption
storage  area access control module, by the data
format converting module; and (33) writing the CPU
card data into the logical encryption storage area by
the  logical encryption storage area access control
module. 7. The data sync method of a dual usage smart
card of CPU and logical encryption  according to claim
5 or 6, characterized in that : step (33) is
specifically that: the  logical encryption storage
area access control module writes the CPU card data
into the logical encryption storage area; if the
writing is successful, the step  terminates; and the
writing fails, the CPU controlled storage area
restores the  present data by using the backed up
data, and the step terminates. 15 


