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Description
CONTACTLESS TYPE INTEGRATED CIRCUIT CARD AND
METHOD FOR COMMUNICATING DATA BY MUL-

TIPROTOCOL
Technical Field

[1] The present invention relates to a contactless type integrated circuit (IC) card for
supporting a plurality of protocols to communicate with a card terminal and a method

of communicating thereof.

Background Art

(3] A contactless type integrated circuit card (IC) denotes a card capable of exchanging
data with a card terminal without being contacted to the card terminal. That is, the
contactless type IC card communicates with the card terminal using self-generated
power in response to a radio frequency (RF) signal transmitted from the card terminal.

(4] FIG. 1 is a block diagram showing a conventional method of recognizing a
contactless type IC card. Referring to FIG. 1, a card terminal 100 generates a radio
frequency (RF) signal, transmits the RF signal and communicates with a contactless
type 1C card 200 separated at a predetermined distance D from the card terminal 100
using the RF signal.

[5] The RF signal transmitted from the card terminal 10 induces the contactless type IC
card 200 to self-generate power to communicate with the card terminal.

(6] In order to communicate, the card terminal 100 and the contactless type IC card 200
must employ a predetermined communication standard. That is, the contactless IC card
using a 13.56MHz of shortwave may be classified by a distance from the card terminal
into a close range such as 10cm or an adjacent range such as 1m. The close range non-
contact type IC card employs a communication protocol standard ISO/IEC 14443 and
is further classified into a type A and a type B according to the communication
protocol. A non-standard protocol MIFARE is also included in the close range
contactless IC card. The adjacent range contactless IC card employs a communication
protocol standard ISO/IEC 15693.

[7] The close range contactless type IC card may be embodied as a bus fare card, a
phone card or a prepaid card. The adjacent range IC card may be embodied as an ID
card for entering a specific gate, as a certification or as a card for managing products.

(8] As described above, the standards of the contactless IC cards, ISO/IEC 14443 and
ISO/IEC 15863, have different application fields and employ different wireless com-

munication protocols according to the distance from the card terminal.
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However, the conventional way of communication between the contactless type IC
card and the card terminal has a limitation. That is, a service provider must select one
of the standards to provide a target service using a contactless IC card. Therefore, the
service provider must manufacture systems providing the target service in various
types for supporting different protocols.

In order to receive various services provided with a contactless IC card, a user must
use different contactless type IC cards according to a target service.

For example, a bus fare auto-paying service using a contactless IC card employing
the ISO 14443 type A was already available in Seoul, Korea. If a service provider
wants to provide another bus fare auto-paying service using an adjacent range
contactless IC card supporting Mifare in Seoul Korea, the service provider must
provide a backbone system such as a new reader and a new contactless IC card
supporting ISO 15693 although the backbone systems supporting the ISO 14443 type
A were already provided in Seoul, Korea. Therefore, there is a limitation to provide

various contactless IC card services.

Disclosure of Invention

Technical Problem

An object of the present invention is to provide a contactless IC card for supporting
various protocols to communicate with a card terminal.

Another object of the present invention is to provide a method of communicating

between a card terminal and a contactless IC card using a plurality of protocols.

Technical Solution

In order to achieve the above objects, the present invention provides a contactless
IC (integrated circuit) card capable of using a plurality of protocol for data com-
munication, including: a transceiving unit for transmitting and receiving a radio
frequency signal to/from a card terminal using a plurality of protocols; a plurality of
protocol processing units for processing signals received through the transceiving unit
according to corresponding protocols; and a protocol selecting unit for transmitting a
request signal received through the transceiving unit to the plurality of the protocol
processing units, receiving data error check values from the plurality of the protocol
processing units and selecting one of the protocol processing units to be used for com-
municating with the card terminal corresponding to the received signal based on the

data error check value.

The contactless IC card may further include a switch for deciding a data transmit
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path to selectively transmit the signal from the card terminal to the protocol processing
unit selected by the protocol selecting unit. The switch may switch the plurality of the
protocol processing units at a predetermined cycle in response to the protocol selecting
unit until one of the protocol processing units is selected.

The transceiving unit may include an antenna coil made of a winded thin wire for
generating an inductive power in response to a radio frequency signal of the card
terminal.

Each of the protocol processing units may include: a memory for storing a signal
received at the corresponding protocol processing unit from the card terminal and a
signal transmitted to the card terminal from the protocol processing unit; a modulating/
demodulating unit for modulating or demodulating a signal used in the protocol
processing unit and another signal used in the card terminal using protocol information
of corresponding protocol processing unit; a data detecting unit for extracting essential
information from the information stored in the memory and transmitting the extracted
information to the modulating/demodulating unit; and an error checking unit for
checking an error on the modulated data and transmitting the result of the checking
error to the protocol selecting unit.

In order to achieve the above objects, the present invention also provides a method
of communications using a contactless IC card capable of data communication through
a plurality of protocols, the method including the steps of: a) transiting the state of the
contactless IC card to a power-on state by generating an inductive power inside the
contactless IC card in response to a radio frequency signal outputted from a card
terminal; b) deciding one of protocol processing units corresponding to a request signal
transmitted from the card terminal; and c) performing operations to communicate with
the card terminal using a protocol corresponding to the decided protocol processing
unit.

The step c) for selecting a protocol may include the steps of: c-1) transferring the
request signal from the card terminal to a plurality of the protocol processing units; c-
2) modulating the request signal based on a corresponding protocol at each of the
protocol processing units; ¢-3) performing an error checking process on the modulated
request signal at each of the protocol processing units; and c-4) selecting one of
protocols that is used to transmit the request signal based on the result of performing
the error check.

The error checking process may be a cyclic redundancy check (CRC) performed on
the modulated data.

Advantageous Effects
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The contactless IC card according to the present invention is capable of using a
plurality of protocols for data communication. Therefore, the service provider is
allowed to conveniently provide services related to the contactless IC card and the user
is also allowed to conveniently use various services related to the contactless IC card.
That is, various services using the contactless IC card may be provided according to

the present invention.

Brief Description of the Drawings

The accompanying drawings, which are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this application,
illustrate embodiment(s) of the invention and together with the description serve to
explain the principle of the invention. In the drawings:

FIG. 1 is a block diagram showing a conventional method of recognizing a
contactless type IC card;

FIG. 2 is a block diagram illustrating a contactless IC card according to an
embodiment of the present invention;

FIG. 3 is a block diagram illustrating a protocol processing unit according to an
embodiment of the present invention;

FIG. 4 is a schematic flowchart of a method of deciding a protocol to communicate
with a card terminal supporting a multiprotocol in a contactless type IC card according
to an embodiment of the present invention;

FIG. 5 is a flowchart illustrating a method of communicating in a contactless IC
card according to an embodiment of the present invention;

FIG. 6 is a graph showing intensities of electromagnetic fields according to a
distance in RF protocols using 13.56 MHz;

FIG. 7 is a flowchart illustrating a method of deciding a protocol to communicate
with a card terminal supporting multiprotocol in a contactless IC card according to
another embodiment of the present invention;

FIG. 8 is a flowchart illustrating a method of deciding a protocol to communicate
with a card terminal supporting multiprotocol in a contactless IC card according to still
another embodiment of the present invention.; and

FIG. 9 shows a format of a response signal message according to ISO 7618-3 of a

protocol processing unit for a request signal of a card terminal.

Best Mode for Carrying Out the Invention
Reference will now be made in detail to the preferred embodiments of the present

invention, examples of which are illustrated in the accompanying drawings.
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FIG. 2 is a block diagram illustrating a contactless IC card according to an e
mbodiment of the present invention.

Referring to FIG. 2, the contactless IC card 200 according to the present
embodiment includes a transceiving unit 210, a protocol selecting unit 220, a switch
230, and a plurality of protocol processing units 240 to 260.

The transceiving unit 210 receives a radio frequency (RF) signal transmitted from a
card terminal (not shown) and generates an inductive power to drive the contactless IC
card 200. In order to generate the inductive power, the transceiving unit 210 includes
an antenna coil (not shown) made of a winded thin wire. Especially, it is preferable
that the antenna coil may be included inside the contactless IC card. The antenna coil
generates the inductive power using the RF signal transmitted from the card terminal.
The generated inductive power transits the state of the contactless IC card 200 into a
power-on state.

The protocol selecting unit 220 receives a request signal from the transceiving unit
210 and transmits the received request signal to a plurality of the protocol processing
units 240, 250 and 260. The protocol selecting unit 220 receives a data error check
value, for example, cyclic redundancy check (CRC), from each of the protocol
processing units 240, 250 and 260 as a response of the request signal, and selects one
of the protocol processing units 240, 250 and 260 based on the data error check value.

As shown in FIG. 2, the contactless IC card 200 includes the switch 230 between
the protocol selecting unit 220 and a plurality of protocol processing units 240, 250
and 260. The switch 230 selectively transmits the output of the protocol selecting unit
220 to one of the protocol processing units 240, 250 and 260. The switch 230 is
controlled in response to the protocol selecting unit 220, and the switch 230 connects
the protocol selecting unit 220 to a selected one of the protocol processing units 240,
250 and 260. There is no limitation to selectively connect the protocol selecting unit
220 and one of the protocol processing units 240, 250 and 260. As shown in FIG. 2,
the present embodiment uses a method of using the switch 230 to alternatively connect
the protocol selecting unit 220 to one of the protocol processing units 240, 250 and 260
at a predetermined cycle is shown. However, the present invention is not limited by the
switching operation of the switch 230 shown in FIG. 2.

When the transceiving unit 210 receives the request signal, the protocol selecting
unit 220 transmits the received request signal to all of the protocol processing units
240, 250 and 260. The protocol processing units 240, 250 and 260 receive the request
signal and feed the error check values back to the protocol selecting unit 220 as the
response of the request signal. The protocol selecting unit 220 decides one of the
protocol processing units 240, 250 and 260 to perform the data communication

between the contactless IC card to the card terminal based on the feed-back error check
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values from the protocol processing units 240, 250 and 260.

FIG. 3 is a block diagram block diagram illustrating a protocol processing unit
according to an embodiment of the present invention. Herein, a plurality of the
protocol processing units 240, 250 and 260 is driven by different protocols. The
present invention is not limited by the number and the arrangement of the protocol
processing units. Therefore, the number and the arrangement of the protocol
processing units may be decided by those skilled in the art without departing from the
scope and spirit of the invention.

Referring to FIG. 3, the protocol processing unit includes a modulating/de-
modulating unit 241, a data detecting unit 242, a memory 243 and a CRC unit 244.

When the protocol processing unit 240 receives the request signal from the
transceiving unit 210 through the protocol selecting unit 220, the modulating/de-
modulating unit 241 modulates the request signal and transmits the modulated request
signal to the data detecting unit 242. Also, the modulating/demodulating unit 241 de-
modulates data transmitted to the card terminal 100. Herein, the modulating/de-
modulating unit 241 uses protocol information supported by the corresponding
protocol processing unit for modulating/ demodulating signals.

The data detecting unit 242 detects essential information from information stored in
the memory using the modulated signal from the modulating/demodulating unit 241
and transmits the detected information to the modulating/demodulating unit 241. For
example, if a card terminal requests the traffic fare charging information stored in the
memory 243, the data detecting unit 242 extracts the traffic fare charging information
from the memory 243 and transmits the extracted information to the modulating/de-
modulating unit 241.

The memory 243 stores data received/transmitted from/to a card terminal through a
protocol supported by the corresponding protocol processing unit. For example, if the
protocol processing unit supports ISO/IEC 14443 type A, the memory 243 stores in-
formation related a traffic fare card such as charging or bus fare in order to use a traffic
fare automatic paying service driven by the protocol ISO/IEC 14443 type A supported
by the protocol processing unit.

The CRC unit 244 performs a cyclic redundancy check (CRC) on an input signal to
determine whether there is error included in the input signal which is modulated
through the modulating/ demodulating unit 241. That is, it determines whether the
input signal is transmitted using a protocol supported by a corresponding protocol
processing unit or not. The CRC unit 244 feeds the result, for example, a CRC value,
back to the protocol selecting unit 220. For example, if the first protocol processing
unit 240 supports the protocol ISO/IEC 14443 type A and the request signal created
based on the ISO/IEC 14443 type A is received from the card terminal, the CRC unit
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244 determines that there is no error. However, if the first protocol processing unit 240
supports ISO/IEC 14443 type A and a request signal created based on the ISO/IEC
15693 is received from the card terminal, the CRC unit 244 determines that there is the
error in the request signal.

FIG. 4 is a schematic flowchart showing a method of deciding a protocol to
communicate with a card terminal supporting a multiprotocol at a contactless type IC
card according to an embodiment of the present invention.

At first, if the contactless IC card 200 according to the present embodiment receives
a RF signal from the card terminal 100 at step S105, the antenna coil (not shown)
included in the transceiving unit 210 of the contactless IC card 200 generates the
inductive power and the state of the contactless IC card 200 is transited to the power-
on state at step S110.

The protocol selecting unit 220 waits to receive a request signal from the card
terminal 100 at step S115. When the protocol selecting unit 220 receives the request
signal from the card terminal 100 at step S120, the protocol selecting unit 220
transmits the received request signal to all of the first protocol processing unit 240, the
second protocol processing unit 250 and the third protocol processing unit 260 at steps
S125, S135 and S145. The first protocol processing unit 240, the second protocol
processing unit 250 and the third protocol processing unit 260 modulate the request
signal using the corresponding protocols and feed the result of checking the error back
to the protocol selecting unit 220 at step S130, S140 and S150.

The protocol selecting unit 220 receives the CRC values from each of the protocol
processing units 240, 250 and 260 and decides the protocol to be used for com-
municating with the card terminal 100 using the CRC values at step S155. That is, the
protocol selecting unit 220 detects a CRC value having no error among the received
CRC values from the protocol processing units 240, 250 and 260. Then, the protocol
selecting unit 220 decides the protocol used in the protocol processing unit that
transmits the CRC value with no error as a protocol to be used for communicating with
the card terminal 100. Then, the protocol selecting unit 220 and the corresponding
protocol processing unit transmitting the detected CRC value are connected (not
shown).

FIG. 5 is a flowchart illustrating a method of communicating between a contactless
IC card and a card terminal according to an embodiment of the present invention.
Especially, FIG. 5 is a flowchart showing a data communication process between the
contactless IC card capable of communicating through a plurality of protocols and the
card terminal using a predetermined protocol.

When the contactless IC card 200 comes near to the card terminal 100, the

contactless IC card 200 generates the inductive power using the RF signal transmitted
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from the card terminal, and the state of the contactless IC card 200 is transited to the
power-on state by the generated inductive power at step S205. The contactless IC card
200 waits to receive a request signal from the card terminal 100 at step S210.

When the contactless IC card 200 receives the request signal from the card terminal
100 at step S215, the protocol selecting unit 230 transmits the request signal to the all
of the protocol processing units 240, 250 and 260 in the contactless IC card 200 at step
S220. And, the protocol selecting unit 230 receives the error check values, for
example, a CRC value, from the protocol processing units 240, 250 and 260 as a
response of the request signal at step S225.

The contactless IC card 200 selects one of the protocol processing units to be used
to communicate to the card terminal 100 based on the error check values at step S230.
That is, the contactless IC card 200 selects the protocol processing unit that transmits
the error check value with no error as a protocol processing unit to be used for com-
municating to the card terminal.

After selecting the protocol processing unit for communicating to the card terminal
100, the data communication to the card terminal 100 is performed using the selected
protocol processing unit at step S235.

FIG. 6 is a graph showing intensities of electro-magnetic fields according to a
distance in RF protocols using 13.56 MHz, and FIG. 7 is a flowchart illustrating a
method of deciding a protocol to communicate with a card terminal supporting mul-
tiprotocol in a contactless IC card according to another embodiment of the present
invention.

In the graph shown in FIG. 6, a protocol A may be ISO 14443 type A and type B, a
protocol B may be AFC and a protocol C may be ISO 15693. As shown in FIG. 6, the
intensities of the electromagnetic fields of each protocol are different not only
according to a distance but also according to each protocol.

In FIG. 7, if the contactless IC card 200 according to the present embodiment
receives the RF signal from the card terminal 100 at step S205, the antenna coil (not
shown) included in the transceiving unit 210 of the contactless IC card 200 generates
the inductive power and the contactless IC card 200 is transited to the power-on state at
step S310.

Then, the protocol selecting unit 200 decides a protocol priority based on the
intensity of the electromagnetic field received from the transceiving unit 210 and stores
the decided protocol priority at step S311. The protocol priority is decided according to
a relation between a type of protocol and intensity thereof. For example, if the intensity
of the electromagnetic field received from the transceiving unit 210 is about 7H, the
protocol priority is decided in an order of the protocol A, the protocol B and the

protocol C as shown in the graph of FIG. 6.
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After storing the protocol priority, the protocol selecting unit 220 waits to receive a
request signal from the card terminal 100 at step S315. If the contactless IC card 200
receives the request signal from the card terminal 100 at step S320, the protocol
selecting unit 220 reads the stored protocol priority information at step S321 and
transmits the request signal to the protocol processing units in the order of the protocol
priority at steps S325, S335 and S345. That is, a test is preferentially performed on a
protocol processing unit corresponding to the selected protocol by previously
estimating a protocol to be used for the data communication between the contactless IC
card 200 and the card terminal supporting the contactless communication protocol
according to the intensity of the electro-magnetic filed outputted from the card
terminal. Therefore, the data communication between the card terminal and the
contactless IC card is further quickly established according to the present embodiment.

The first protocol processing unit 240, the second protocol processing unit 250 and
the third protocol processing unit 260 modulate the request signals using cor-
responding protocols and feed the result of checking the error in the modulated signals,
for example, a CRC, back to the protocol selecting unit 220 at steps S130, S140 and
S150.

The protocol selecting unit 220 receives the CRC values from the protocol
processing units 240, 250 and 260 and decides a protocol to be used for data com-
munication to the card terminal 100 using the CRC values at step S155. That is, the
protocol selecting unit 220 selects a CRC value having no error among the received
CRC values and selects a protocol supported by the protocol processing unit that
transmits the selected CRC value as a protocol to be used for data communication with
the card terminal. Then, the protocol processing unit transmitting the selected CRC
value is connected to the protocol selecting unit 220 (not shown).

For example, if the CRC value from the first protocol processing unit 240 does not
include the error, the protocol supported by the first protocol processing unit 240 is
decided for data communication between the card terminal 100 and the contactless IC
card 200. Herein, if the first protocol processing unit 240 responses a message noticing
there is no error, it is preferable to connect the protocol selecting unit 200 and the first
protocol processing unit 240 without waiting to receive the CRC values from the
second protocol processing unit 250 and the n" protocol processing unit 260.

FIG. 8 is a flowchart illustrating a method of deciding a protocol to communicate
with a card terminal supporting multiprotocol in a contactless IC card according to still
another embodiment of the present invention, and FIG. 9 shows a format of a response
signal message according to ISO 7618-3 of a protocol processing unit for a request
signal of a card terminal.

Steps for deciding a protocol to communicate with a card terminal supporting mul-
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tiprotocol in FIG. 8 are identical or similar to the steps S305 to S355 shown in FIG. 6.

After the protocol selecting unit 220 decides the protocol processing unit 300 cor-
responding to the protocol to be used to communicate with the card terminal
supporting the multiprotocol at step S355, it determines whether the decided protocol
is matched with the protocol priority at step S360. The protocol priority is obtained at
the step S311 and the protocol having higher priority denotes a protocol having a
superior recognizing rate in the communication between the contactless IC card 200
and the card terminal supporting the multiprotocol. The protocol selecting unit 220
transmits the protocol priority information obtained in step S311 to the decided
protocol processing unit 300 at step S365. Herein, it is preferable that the protocol
selecting unit 220 only transmits the protocol priority information to the decided
protocol processing unit 300 if the protocol decided at the step S355 is different from
the protocol having high priority in the step S311.

Then, the protocol processing unit 300 selected by the protocol selecting unit 220
creates a response message for the request message from the card terminal 100 and
transmits the created response message to the protocol selecting unit 220 at step S370
and the protocol selecting unit 220 transmits the response message to the card terminal
100 at step S375.

FIG. 9 shows a format of a response signal message according to ISO 7618-3 of a
protocol processing unit for a request signal of a card terminal.

A response signal message 400 includes state information of the contactless IC
card, basically. Such an information is included in trailer data TO 410, T1, T2, ... Tk
450. Herein, the response signal message 400 includes the protocol priority in-
formation TD1 420, TD2 430,~ TDn 440 between TO 410 and T1, ... and T(k-1) and
Tk. First four bits 421, 431 and 441 of the TD1 420, TD2 430, ~ TDn 440 are in-
formation related to the protocol and following bits 422 to 425, 432 to 435 and 442 to
445 are state information related to the first four bits 421, 431 and 441.

If the response message from the protocol processing unit 300 includes the protocol
priority information generated at the step S311, it is preferable that the card terminal
100 may communicate with the contactless IC card a protocol selected based on the
protocol priority generated from the step S311. Accordingly, it is preferable that the
card terminal may transmit the request signal according to the protocol having a
superior recognizing rate based on the protocol priority of the step S311 to the
contactless IC card again.

The above-described method according to the present invention can be embodied as
a program and stored on a computer readable recording medium. The computer
readable recording medium is any data storage device that can store data which can be

thereafter read by the computer system. The computer readable recording medium



WO 2006/110000 PCT/KR2006/001360

[76]

[77]

11

includes a read-only memory (ROM), a random-access memory (RAM), a CD-ROM, a
floppy disk, a hard disk, an optical magnetic disk, , and carrier waves such as data
transmission through the Internet. The computer-readable recording medium can also
be distributed over network-coupled computer systems so that the computer-readable
code is stored and executed in a distributed fashion. Also, functional programs, codes,
and code segments for accomplishing the present invention can be easily construed by
programmers skilled in the art to which the present invention pertains.

Also, the present invention may be applied not only to a contactless communication
protocol using a 13.56MHz of the RF signal but also to a communication protocol
using a 900MHz or other frequency bands of the RF signal.

It will be apparent to those skilled in the art that various modifications and
variations can be made in the present invention. Thus, it is intended that the present
invention covers the modifications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.
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Claims

A contactless IC (integrated circuit) card capable of data communication using a
protocol selected from a plurality of protocols, comprising:

a transceiving unit for transmitting and receiving a radio frequency signal to/
from a card terminal using a protocol selected from a plurality of protocols;

a plurality of protocol processing units for processing signal received through the
transceiving unit, according to distinguished protocol respectively; and

a protocol selecting unit for transmitting a request signal received through the
transceiving unit to the plurality of the protocol processing units, receiving data
error check values from the plurality of the protocol processing units and
selecting one of the protocol processing units corresponding to the protocol of
the received signal, based on the data error check value.

The contactless IC card of claim 1, further comprising a switching unit for
deciding a data transmit path to selectively transmit the signal from the card
terminal to the protocol processing unit selected by the protocol selecting unit.
The contactless IC card of claim 2, wherein the switching unit switches the
plurality of the protocol processing units until one of the protocol processing
units is selected at a predetermined cycle in response to the protocol selecting
unit.

The contactless IC card of any one of claims 1 to 3, wherein the transceiving unit
includes an antenna coil winded by thin wire for generating an inductive power
in response to a radio frequency signal from the card terminal.

The contactless IC card of any one of claims 1 to 3, wherein the protocol
processing unit includes:

a memory for storing a signal received at the corresponding protocol processing
unit from the card terminal and a signal transmitted to the card terminal from the
protocol processing unit;

a modulating/demodulating unit for modulating or demodulating a signal used in
the protocol processing unit and another signal used in the card terminal using
protocol information of corresponding protocol processing unit;

a data detecting unit for extracting essential information from the information
stored in the memory and transmitting the extracted information to the
modulating/demodulating unit; and

an error checking unit for checking an error on the modulated data and
transmitting the result of the error checking to the protocol selecting unit.

The contactless IC card of claim 5, wherein the error checking unit performs
CRC (cycle redundancy check) on the modulated data and feeds the result of the
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CRC back to the protocol selecting unit.

A method of communicating between a card terminal and a contactless IC card
comprising a plurality of protocol processing units processing signals with a
protocol dislike each other selected from a plurality of protocols, the method
comprising the steps of:

a) transiting the state of the contactless IC card to a power-on state by generating
an inductive power inside the contactless IC card in response to a radio
frequency signal from the card terminal;

b) determining one of protocol processing units corresponding to the protocol of
a request signal transmitted from the card terminal; and

¢) performing operations to communicate with the card terminal using a protocol
corresponding to the decided protocol processing unit.

A method of communicating between a card terminal and a contactless IC card
comprising a plurality of protocol processing units processing signals with a
protocol dislike each other selected from a plurality of protocols, the method
comprising the steps of:

a) transiting the state of the contactless IC card to a power-on state by generating
an inductive power inside the contactless IC card in response to a radio
frequency signal outputted from a card terminal;

b) obtaining a protocol priority from intensity of electromagnetic field of a radio
frequency signal outputted from the card terminal;

¢) selecting one of protocol processing units corresponding to the protocol of a
request signal received from the card terminal based on the obtained protocol
priority; and

d) performing operations to communicate with the card terminal using a protocol
corresponding to the decided protocol processing unit.

The method of claim 8, wherein the selected protocol processing unit transmits,
corresponding to the request signal, a response comprising information related to
the protocol priority obtained from intensity of electromagnetic field of a radio
frequency signal from the card terminal.

The method of any one of claims 7 to 9, the step ¢) includes the steps of:

c-1) transferring the request signal from the card terminal to a plurality of the
protocol processing units;

c-2) modulating the request signal based on a corresponding protocol at each of
the protocol processing units;

¢-3) performing an error checking process on the modulated request signal at
each of the protocol processing units; and

c-4) selecting one of protocols that is used to transmit the request signal based on
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the result of performing the error check.

The method of claim 10, wherein the error checking process is a cyclic
redundancy check (CRC) performed on the modulated data.

A computer readable recording medium storing a program for communicating
between a card terminal and a contactless IC card capable of using a plurality of
protocols to communicate, comprising:

determining which one of the protocols is used to transmit a signal from a card
terminal by responding the signal from the card terminal when the recording
medium is driven in response to a radio frequency signal from a card terminal;
and

performing operations to communicate between the card terminal and the
contactless IC card using the protocol corresponding to the request signal based
on the result of the determination.

A computer readable recording medium storing a program for communicating
between a card terminal and a contactless IC card capable of using a plurality of
protocols to communicate, comprising:

determining which one of the protocols is used to transmit a signal from a card
terminal by responding the signal from the card terminal according to a protocol
priority obtained from intensity of electromagnetic field of a radio frequency
signal outputted from the card terminal when the recording medium is driven in
response to a radio frequency signal from a card terminal; and

performing operations to communicate between the card terminal and the
contactless IC card using the protocol corresponding to the request signal based
on the result of the determination.

The computer readable recording medium of claim 13, further comprising
transmitting information about the protocol priority obtained from intensity of
electromagnetic field of the radio frequency signal outputted from the card
terminal with the response of the request signal to the card terminal after the de-
termining of the protocol and before the performing of operations to
communicate.

The computer readable recording medium of any one of claims 12 to 14, wherein
the determining of the protocol includes:

modulating the data signal using the plurality of protocols;

performing an error check on the modulated signals according to each of the
protocols; and

transmitting the data signal using a protocol that does not generate an error based

on the result of performing the error check.
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AMENDED CLAIMS
received by the International Bureau on 20 September 2006 (20.09.06)
terminal.
[Claim 5]

The contactless IC card of any one of claims 1 to 3, wherein the
protocol processing unit includes:

a memory for storing a signal received at the corresponding protocol
processing wmit from the card terminal and a signal transmitted to the card
terminal from the protocol processixig it

a modulating/demodulating unit for modulating or demodulating a signal
used in the protocol processing unit and another signal used in the card
terminal using protocol information of corresponding protocol processing
unit,

a data detecting unit for extracting essential information from the

" information stored in the memory and transmitting the extracted information

to the modulating/demodulating unit; and

an error checking unit for checking an error on the modulated data and

transmitting the result of the error checking to the protocol selecting unit.
[Claim 61

The contactless IC card of claim 5, wherein the error checking unit
performs CRC (cycle redundancy check) on the modulated data and feeds the
result of the CRC back to the protocol selecting unit.

[Claim 7] .

A method of commmicating between a card terminal and a contactless IC
card comprising a plurality of protocol processing units processing signals
with a protocol dislike each other selected from a plurality of protocols,
the method comprising the steps of:

a) transiting the state of the contactless IC card to a power-on state
by generating an inductive power inside the c0ntact1§ss IC card in response
to a radio frequency signal from the card terminal;

b) transmitting a request signal received from the card terminal to the
plurality of the protocol processing units, receiving data ervor check values
from the plurality of the protocol processing units and selecting one of the

AMENDED SHEET (ARTICLE 19)
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protocol processing units corresponding to the protocosl of the received
signal, based on the data error check value; and

¢) performing operations to commmicate with the card terminal using a
protocol corresponding to the decidgd protocol processing unit.

[Claim 8]

A method of communicating between a card terminal and a contactless IC
card comprising a plurality of protocol processing units processing signals
with a protoco! dislike each:other selécted from a plurality of protocols,
the method comprising the steps of:

a) transiting the state of the contactless IC card to a power-on state
by generating an inductive power inside the contactless IC card in response
to a radio frequency signal outputted from a card terminal;

b) obtaining a protocol priority from intensity of electromagnetic
field of a radio frequency signal outputted from the card terminal;

¢) selecting one of protocol processing units corresponding to the
protocol of a request signal received from the card terminal based on the
obtained protocol priority;: and

d) performing operations to commmicate with the card tetminal using a
protocel corresponding to the decided protocol processing unit,

[Claim 9)

The method of c¢laim 8, wherein the selected protoco! processing unit
transmits, corresponding to the request signal, a response comprising
information related to the protocol priority obtained from intensity of
electromagnetic field of a radio frequency signal from the cérd terminal .

[Claim 10]

The method of any one of claims 7 to 9, the step ¢) includes the steps
of:

¢-1) transferring the request signal from the card terminal to a
plurality of the protocol processing wmnits;

¢c~2) modulating the request signal based on a corresponding protocol at
each of the protocol processing units;

AMENDED SHEET (ARTICLE 19)
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c-3) performing an error checking process on the modulated request
signal at each of the protocol processing units; and

¢4) selecting one of protocols that is used to transmit the request
signal hased on the result of performing the error check.

[Claim 11]) .

The method of claim 10, wherein the error checking process is a cyclic

redundancy check (CRC) performed on the modulated data.
[Clain 12] '

A computer readable recording medium storing a program for
communicating between a card terminal and a contactless IC card capable of
using a plurality of protocols to communicate, comprising:

transmitting a request signal received from the card terminal to the
plurality of the protocol processing units, receiving data error check values
from the plurality of the protocol processing units and selecting one of the
protocol processing umits corresponding to the protocol of the received
signal, based on the data errc;r check value; and

performing operations to commmicate between the card terminal and the
contactless IC card using the protocol corresponding to the request signal
based on the result of the determination.

[Claim 13]

A computer readable recording medium storing a program for
conmupicating between a card terminal and a contactless IC card capable of
using a plurality of protocols to commmicate, comprising:

determining which one of the protocols is used to transmit a signal
from a card terminal by responding the signal from the card terminal
according to a protocol priority obtained from intensity of electromagnetic
field of a radio frequency signal outputted from the card terminal when the
recording medium is driven in response to a radio frequency signal from a
card terminal; and

performing operations to communicate between the card terminal and the
contactless IC card using the protocol corresponding to the request signal

AMENDED SHEET (ARTICLE 19)
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