
- 1  SO6P1566  DESCRIPTION COMMUNICATION SYSTEM,
COMMUNICATION DEVICE, COMMUNICATION  METHOD, AND
PROGRAM Technical Field  [0001] The present invention relates to a
communication system,  a communication device, a communication
method, and a  program, and more specifically to a communication
system, a  communication device, a communication method, and a
program  which make it possible to achieve a reduction in  communication
time in near field communication. Background Art  [0002] As a system for
performing near field communication,  for example, an IC (Integrated
Circuit) system is widely  known. In an IC card system, a R/W
(Reader/Writer) generates an electromagnetic wave to form a so-called
RF  (Radio Frequency) field (magnetic field). When an IC card  is brought
close to the R/W, power is supplied to the IC  card by electromagnetic
induction and data transfer is  performed between the IC card and the
R/W. [0003]  As a communication protocol for performing near field
communication typically represented by an IC card system, 2  



S06P1566  for example, NFCIP (Near Field Communication Interface and
Protocol)-i is known. NFCIP-1 has also become an  international standard
as ISO/IEC 18092. [0004]  NFCIP-l specifies the following modes: an
active mode  that is a communication mode in which each of a plurality of
communication devices that transmit and receive data outputs  an
electromagnetic wave, and modulates the electromagnetic  wave to
thereby perform transmission of data; and a passive  mode that is a
communication mode in which one communication  device of a plurality of
communication devices outputs an  electromagnetic wave and modulates
the electromagnetic wave  to thereby perform transmission of data, and in
which  another communication device of the plurality of  communication
devices performs load modulation on the  electromagnetic wave outputted
by the one communication  device to thereby perform transmission of
data. A plurality  of communication devices compliant with NFCIP-1
communicate  with each other in one of the communication modes of the
active mode and the passive mode (such a communication  method is
described in, for example, Japanese Patent  Application Publication
Laid-open No. 2004-215225). [0005]  When a communication device that
outputs an  electromagnetic wave to start communication, and transmits a
- 3  



S06Pl566  command via the electromagnetic wave is called an initiator,
and a communication device that transmits (returns) a  response to the
command transmitted by the initiator is  called a target, in communication
in passive move, a process  called an SDD (Single Device Detection) is
performed,  whereby the initiator identifies each one of a plurality of
targets existing around the initiator. [0006]  In an SDD process, the
initiator transmits a command  requesting for an ID (identification) for
identifying a  target. Then, the target determines a time slot for
transmitting a response in reply to the command from the  initiator, by a
random number, and transmits a response  including an ID for identifying
the target at the timing of  the time slot determined by the random number.
[00071  Since the target determines the time slot for  transmitting a
response by a random number, it is possible  to reduce the probability of a
collision that results from  responses from two or more targets being
transmitted at the  timing of the same time slot, in a case where a plurality
of  targets exist around the initiator. [0008]  By receiving a response
transmitted from the target,  the initiator acquires an ID included in that
response, and 4  



S06P1566  identifies the target on the basis of that ID. Thereafter,  the
initiator specifies (designates) the target with which  it communicates on
the basis of, for example, the ID acquired by the SDD process, and
exchanges real data with  the target identified by that ID. Disclosure of
invention Problems to be Solved by the Invention  [0009] As described
above, in passive mode communication, by  taking into consideration
situations where a plurality of  targets exist around the initiator, an SDD
process using time slots is performed to identify the plurality of targets,
and then exchange of real data is performed between the  initiator and the
targets. [0010]  Therefore, in passive mode communication according to
NFCIP-l, an SDD process is always performed even when, for  example,
NFCIP-1 is applied to an application which assumes  that there is a single
target that communicates with the  initiator. Thereafter, exchange of real
data is performed  between the initiator and the target. Accordingly, in
passive mode communication according to NFCIP-l, up to a  certain
amount of communication time is required even for  transmitting only a
small amount of data. 10011] - J  



Embodiments of the present invention have been made in  view of the
above-mentioned circumstances, and aim to  achieve a reduction in
communication time. Means for Solving the Problems  [00121 According
to a first aspect of the present invention,  there is provided a
communication system comprising: an  initiator as a communication
device that starts communication  by outputting an electromagnetic wave,
and transmits a command  via the electromagnetic wave; and a target as
a communication  device that transmits a response to the command by
load- modulating the electromagnetic wave, wherein the initiator has
means for causing a command where a first value is set in time  slot
information to be transmitted when, of passive mode  communication and
simple mode communication, the passive mode  communication is
performed, the passive mode communication  including transmitting the
command including the time slot  information related to a time slot, and
receiving a response to  the command, the response being transmitted by
the target at a  timing of any one of one or more time slots and including
an TD  (Identification) for identifying the target, to acquire the ID  for
identifying the target, and identify the target by the ID,  the simple mode
communication including transmitting the  command, and receiving a
response to the command, the response  being - 6  transmitted by the
target at a timing of any one of one or more  



time slots and including real data, to acquire the real data,  and means for
causing the command where a second value  different from the first value
is set in the time slot  information to be transmitted when the simple mode
communication is performed, and the target has means for  recognizing
the time slot information included in the command  from the initiator,
means for determining a time slot for  transmitting the response by a
random number, and causing the  response including the ID for identifying
the target to be  transmitted at a timing of the time slot determined by the
random number, when the time slot information has the first  value, and
means for causing the response including the real  data to be transmitted
at a timing of a preset time slot, when  the time slot information has the
second value. [0013]  In the communication system according to the first
aspect  as described above, on the initiator side, the command where  the
first value is set in the time slot information is  transmitted when the
passive mode communication is performed,  and the command where a
second value different from the first  value is set in the time slot
information is transmitted when  the simple mode communication is
performed. On the other hand,  on the - 7  target size, the time slot
information included in the command  from the initiator is recognized, and
when the time slot  information has the first value, the time slot for
transmitting  



the response is determined by a random number, and a response
including an ID for identifying the target is transmitted at  the riming of the
time slot. When the time slot information  has the second value, a
response including the real data is  transmitted at the timing of a preset
time slot. [00141  According to a second aspect of the present invention,
there is provided a communication device which starts  communication by
outputting an electromagnetic wave, and  transmits a command by the
electromagnetic wave, comprising: a  first transmission control means for
causing a command where a  first value is set in time slot information to
be transmitted  when, of passive mode communication and simple mode
communication, the passive mode communication is performed, the
passive mode communication including transmitting the command
including the time slot information related to a time slot, and  receiving a
response to the command, the response being  transmitted by a target,
which is a communication device that  transmits the response to the
command by load-modulating the  electromagnetic wave, at a timing of
any one of one or more  time slots and including an - 8  ID (Identification)
for identifying the target, to acquire the  ID for identifying the target, and
identify the target by the  ID, the simple mode communication including
transmitting the  command, and receiving a response to the command, the
response  being transmitted by the target at a timing of any one of one  



or more time slots and including real data, to acquire the real  data, and a
second transmission control means for causing the  command where a
second value different from the first value is  set in the time slot
information to be transmitted when the  simple mode communication is
performed. [0015-1  According to a third aspect of the present invention,
there is provided a communication method for a communication  device
that starts communication by outputting an  electromagnetic wave, and
transmits a command via the  electromagnetic wave, comprising the steps
of: causing a  command where a first value is set in time slot information
to  be transmitted when, of passive mode communication and simple
mode communication, the passive mode communication is  performed,
the passive mode communication including  transmitting the command
including the time slot information  related to a time slot, and receiving a
response to the - 9  command, the response being transmitted by a target,
which is a  communication device that transmits the response to the
command  by load-modulating the electromagnetic wave, at a timing of
any  one of one or more time slots and including an ID (Identification) for
identifying the target, to acquire the ID  for identifying the target, and
identify the target by the ID,  the simple mode communication including
transmitting the command, and receiving a response to the command, the
response  being transmitted by the target at a timing of any one of one  



or more time slots and including real data, to acquire the real  data; and
causing the command where a second value different  from the first value
is set in the time slot information to be  transmitted when the simple mode
communication is performed. According to a fourth aspect of the present
invention,  there is provided a program executed by a computer that
controls a communication device, which starts communication by
outputting an electromagnetic wave and transmits a command via  the
electromagnetic wave, the program causing the computer to  execute a
process comprising the steps of; causing a command  where a first value
is set in time slot information to be  transmitted when, of passive mode
communication and simple mode  communication, the passive mode
communication is performed, the  passive mode communication including
transmitting the command  including the time slot information related to a
time slot, and  receiving a response to the command, the response being -
9a  transmitted by the target at a timing of any one of one or more  time
slots and including an ID (Identification) for identifying  the target, to
acquire the ID for identifying the target, and  identify the target by the ID,
the simple mode communication  including transmitting the command, and
receiving a response to  the command, the response being transmitted by
a target, which  is a communication device that transmits the response to
the  command by load-modulating the electromagnetic wave, at a  timing
of any one of one or more time slots and including real  data, to acquire
the real data; and causing the command where a  



second value different from the first value is set in the time  slot
information to be transmitted when the simple mode  communication is
performed. [0016j  In the communication device, the communication
method, or  the program as described above, the command where a first
value  is set in the time slot information is transmitted when the  passive
mode communication is performed, and the command where  a second
value different from the first value is set in the  time slot information is
transmitted when the simple mode  communication is performed. [0017]
According to a fifth aspect of - 10  the present invention, there is provided
a communication device  which transmits, to an initiator as a
communication device that  starts communication by outputting an
electromagnetic wave and  transmits a command via the electromagnetic
wave, a response to  the command by load-modulating the
electromagnetic wave, comprising, when the initiator can perform passive
mode  communication including transmitting a command including time
slot information related to a time slot, and receiving a  response to the
command, the response being transmitted by the  communication device
at a timing of any one of one or more time  slots and including an ID
(Identification) for identifying the  communication device, to acquire the 1D
for identifying the  communication device, and identify the communication
device by  



the !D, and simple mode communication including transmitting  the
command, and receiving a response to the command, the  response being
transmitted by the communication device at a  timing of any one of one or
more time slots and including real  data, to acquire the real data, in the
passive mode  communication, the command where a first value is set in
the  time slot information is transmitted, and in the simple mode
communication, the command where a second value different from  the
first value is set in the time slot information is  transmitted: recognizing
means for recognizing the time slot  information included in the command
from the initiator; a - 11  first transmission control means for determining a
time slot  for transmitting the response by a random number, and causing
the response including the ID for identifying the communication  device to
be transmitted at a timing of the time slot  determined by the random
number, when the time slot information  has the first value; and a second
transmission control means  for causing the response including the real
data to be  transmitted at a timing of a preset time slot, when the time  slot
information has the second value. [0018]  According to a sixth aspect of
the present invention,  there is provided a communication method for a
communication  device, the communication device transmitting, to an
initiator  as a communication device that starts communication by
outputting an electromagnetic wave and transmits a command via  



the electromagnetic wave, a response no the command by load-
modulating the electromagnetic wave, comprising the steps of,  when the
initiator can perform passive mode communication  including transmitting
a command including time slot  information related to a time slot, and
receiving a response to  the command, the response being transmitted by
the  communication device at a timing of - 12  any one of one or more time
slots and including an ID  (Identification) for identifying the communication
device, to  acquire the ID for identifying the communication device, and
identify the communication device by the ID, and simple mode
communication including transmitting the command, and receiving  a
response to the command, the response being transmitted by  the
communication device at a timing of any one of one or more  time slots
and including real data, to acquire the real data,  in the passive mode
communication, the command where a first  value is set in the time slot
information is transmitted, and  in the simple mode communication, the
command where a second  value different from the first value is set in the
time sloe  information is transmitted: recognizing the time slot  information
included in the command from the initiator;  determining a time slot for
transmitting the response by a  random number, and causing the
response including the ID for  identifying the communication device to be
transmitted at a  timing of the time slot determined by the random number,
when  the time slot information has the first value; and causing the  



response including the real data to be transmitted at a timing  of a preset
time slot, when the time slot information has the  second value. According
to a seventh aspect of the present invention, there  is provided a program
executed by a computer that controls a  communication device, the
communication device transmitting, to -12a- an initiator as a
communication device that starts  communication by outputting an
electromagnetic wave and  transmits a command via the electromagnetic
wave, a response to  the command by load-modulating the
electromagnetic wave, the  program causing the computer to execute a
process comprising  the steps of: when the initiator can perform passive
mode  communication including transmitting a command including time
slot information related to a time slot, and receiving a  response to the
command, the response being transmitted by the  communication device
at a timing of any one of one or more time  slots and including an ID
(Identification) for identifying the  communication device, to acquire the ID
for identifying the  communication device, and identify the communication
device by  the ID, and simple mode communication including transmitting
the command, and receiving a response to the command, the  response
being transmitted by the communication device at a  timing of any one of
one or more time slots and including real  data, to acquire the real data, in
the passive mode  communication, the command where a first value is set
in the  time slot information is transmitted, and in the simple mode  



communication, the command where a second value different from  the
first value is set in the time slot information is  transmitted: recognizing the
time slot information included in  the command from the initiator;
determining a time slot for  transmitting the response by a random
number, and causing the -12h- response including the ID for identifying
the communication  device to be transmitted at a timing of the time slot
determined by the random number, when the time slot information  has
the first value; and causing the response including the  real data to be
transmitted at a timing of a prese time slot,  when the time slot information
has the second value. [0019]  In the communication device, the
communication method, - 13  or the program as described above, the time
slot information  included in the command from the initiator is recognized.
Then,  when the time slot information has the first value, the time  slot for
transmitting the response is determined by a random  number, and a
response including an ID for identifying the  target is transmitted at the
timing of the time slot. Further,  when the time slot information has the
second value, a response  including the real data is transmitted at the
timing of a  preset time slot. Advantages  0020,  According to the above
aspects of the present invention, 



improved communication can be performed. In particular, a  reduction in
communication time can be achieved. Brief Description of the Drawings
[002'1 Fig. 1 is a diagram showing an example of the  configuration of a
communication system that performs near  field communication compliant
with NFCIP-1. Fig. 2 is a diagram illustrating a passive mode.  Fig. 3 is a
diagram illustrating an active mode. Fig. 4 is a timing chart illustrating an
initial RFCA  process. Fig. 5 is a waveform diagram showing the
waveform of a - 14  S06P1566  frame. Fig. 6 is a waveform diagram
illustrating an interval  (delay time) between frames. Fig. 7 is a diagram
showing the format of a frame.  Fig. 8 is a diagram illustrating an SDD
process.  Fig. 9 is a diagram showing the format of a polling  request
frame. Fig. 10 is a diagram showing the format of a polling  response
frame. Fig. 11 is a diagram showing a list of commands and  responses.
Fig. 12 is a flowchart illustrating an overview of a  communication process
in passive mode. 



Fig. 13 is a flowchart illustrating a communication  process performed in a
passive mode. Fig. 14 is a diagram illustrating the communication  time
required for transmitting real data by communication in  passive mode.
Fig. 15 is a diagram illustrating the communication  time required in a case
where real data is transmitted by a  polling response frame, by using the
sequence of an SDD  process. Fig. 16 is a diagram showing an example
of the  configuration of a communication system that performs near  field
communication compliant with NFCIP-1 and communication - 15
S06P1566  in simple mode. Fig. 17 is a block diagram showing an
example of the  configuration of a communication device 11. Fig. 18 is a
block diagram showing an example of the  configuration of a
communication device 12. Fig. 19 is a flow chart illustrating the processing
of  an initiator. Fig. 20 is a flow chart illustrating the processing of  a target.
Fig. 21 is a diagram illustrating the transmission of  polling response
frames using a plurality of time slots.  Fig. 22 is a flow chart illustrating the
processing of  an initiator. 



Fig. 23 is a flow chart illustrating the processing of  a target. Fig. 24 is a
diagram illustrating the transmission of  polling response frames using N
time slots selected from  among time slots #0 to #TSN. Fig. 25 is a flow
chart illustrating the processing of  an initiator. Fig. 26 is a flow chart
illustrating the processing of  a target. Fig. 27 is a diagram showing
another example of the  configuration of a communication system that
performs near  field communication compliant with NF'CIP-1 and
communication - 16  S06P1566  in simple mode. Fig. 28 is a diagram
illustrating communication in  simple mode between an initiator and each
of a plurality of  targets. Fig. 29 is a diagram showing a channel table.
Fig. 30 is a diagram showing an example of the  configuration of a
communication system that performs near field communication in simple
mode. Fig. 31 is a flow chart illustrating the processing of  an initiator. Fig.
32 is a flow chart illustrating the processing of  a target. Fig. 33 is a flow
chart illustrating the processing of  



an initiator. Fig. 34 is a flow chart illustrating the processing of  a target.
Reference Numerals  [0022] 11, 12, 13 communication device  21
antenna 22 receiving section 23 demodulating section  24 decoding
section 25 data processing section  26 encoding section - 17  S06P1566
27 electromagnetic wave output section 29 control section  29A CPU 29B
EEPROM 30 power supply section  41 antenna 42 receiving section  43
demodulating section  44 decoding section 45 data processing section  46
encoding section 47 load-modulating section  48 power supply section 



49 control section  49A CPU 49B EEPROM 101, 102 communication
device Best Mode for Carrying Out the Invention  [0023] Now, before
describing embodiments of the present  invention with reference to the
drawings, a brief  description will be given of NFCIP-1 (ISO/IEC 18092)
that is  a communication protocol for performing near field
communication. (0024] - 18 SO 6F1566  Fig. 1 shows an example of the
configuration of a communication system (system refers to a logical
assembly of  a plurality of devices, and it does not matter whether or  not
individual component devices are present within the same  housing) that
performs near field communication compliant  with NFCIP-l. [0025]
Herein, near field communication refers to  communication that can be
performed when the distance  between communicating devices becomes
within several 10 cms,  for example, and includes communication
performed between  (housings of) communicating devices that are in
contact with  each other. 



[0026]  In Fig. 1, the communication system includes three
communication devices 1, 2, 3. Each of the communication  devices 1 to 3
can perform near field communication (NFC)  based on an
electromagnetic induction using a carrier wave  with a single frequency f,.
In NFCIP-1, 13.56 MHz as an ISM  (Industrial Scientific Medical) band is
specified as the  frequency f, of a carrier wave. [0027]  It should be noted
that the communication system shown  in Fig. 1 is not only applicable to
an IC card system in  which one or more of the communication devices 1
to 3 serves - 19  S06P1566  as a reader/writer and one or more of the
other devices serves as an IC card, but each of the communication
devices  1 to 3 can also be built in a PDA (Personal Digital  Assistant), a
PC (Personal Computer), a portable telephone,  a wristwatch, a pen, or
the like. That is, the  communication devices 1 to 3 are devices that
perform near  field communication, and not limited to an IC card or
reader/writer of an IC card system. [0028]  The communication devices 1
to 3 can perform  communication in two communication modes. The two
communication modes are a passive communication mode and an active
communication mode. Now, communication that takes  



place between, for example, the communication devices 1 and  2 of the
communication devices 1 to 3 will be considered.  In the passive mode, as
in the IC card system according to  the related art described above, one of
the communication  devices 1 and-2, for example, the communication
device 1  transmits data to the other communication device, the
communication device 2, by modulating (a carrier wave  corresponding to)
a self-generated electromagnetic wave with  data, and the communication
device 2 transmits data to the  communication device 1 by
load-modulating (a carrier wave  corresponding to) an electromagnetic
wave generated by the  communication device 1 with data. 20  S06P1566
[0029] On the other hand, in the active mode, each of the  communication
devices 1 and 2 transmits data by modulating  (a carrier wave
corresponding to) a self-generated  electromagnetic wave with data.
[0030]  In near field communication based on electromagnetic  induction,
as described above, a device that starts  communication by outputting an
electromagnetic wave first,  i.e., a device that takes the initiative in
communication,  is referred to as an "initiator". In near field
communication, the initiator transmits a command to a  communicating
party, and the communicating party returns a  



response to the command. The communicating party that  returns a
response to the command from the initiator is  referred to as a "target".
[0031]  For instance, assuming that the communication device 1  starts
outputting an electromagnetic wave to start  communication with the
communication device 2, the  communication device 1 is the initiator, and
the  communication device 2 is the target. [0032]  In the passive mode, as
shown in Fig. 2, the  communication device 1 as the initiator continues to
output - 21  S06P1566  an electromagnetic wave, and the communication
device 1 modulates the electromagnetic wave outputted by itself with  data
to thereby transmit data to the communication device 2  as the target. The
communication device 2 load-modulates  the electromagnetic wave
outputted by the communication  device 1 as the target with data, thereby
transmitting data  to the communication device 1. [0033]  On the other
hand, in the active mode, as shown in Fig.  3, when the communication
device 1 as the initiator itself  is to transmit data, the communication
device 1 starts  outputting an electromagnetic wave by itself, and then
modulates the electromagnetic wave with data, thereby  



transmitting data to the communication device 2 as the  target. Then, upon
finishing transmission of data, the  communication device 1 stops
outputting an electromagnetic  wave. Likewise, when the communication
device 2 as the  target itself is to transmit data, the communication device
2 starts outputting an electromagnetic wave by itself, and  then modulates
the electromagnetic wave with data, thereby  transmitting data to the
communication device 2 as the  target. Then, upon finishing transmission
of data, the  communication device 2 stops outputting an electromagnetic
wave. [0034] - 22  SO6P1566  While the three communication devices 1
to 3 constitute  the communication system in Fig. 1, the number of
communication devices constituting the communication system  is not
limited to three, but may be 2 or 4 or more. Also,  the communication
system can be configured to include, for  example, an IC card or
reader/writer constituting an IC card  system of the related art, in addition
to communication  devices. [0035]  Any one of the communication devices
1 to 3 can become  the initiator by first outputting an electromagnetic wave
to  start communication. Further, in the active mode, each of  the
communication devices 1 to 3 outputs an electromagnetic  



wave by itself regardless of whether it is the initiator or  the target. [0036]
Accordingly, if, in a state with the communication  devices 1 to 3 devices
located close to each other, two or  more of the communication devices
simultaneously output  electromagnetic waves, a collision occurs, which
makes it  impossible to perform communication correctly. [0037]
Accordingly, NFCIP-1 specifies that a communication  device that is to
start outputting an electromagnetic wave  detects whether or not (a RF
field generated by) an - 23  S06P1566  electromagnetic wave from
another device exists, and starts  outputting an electromagnetic wave only
when no such  electromagnetic wave exists, thereby preventing collision.
It should be noted here that the above-mentioned process of  detecting
whether or not an electromagnetic wave from  another device exists and
starting the output of an  electromagnetic wave only when no such
electromagnetic wave  exists, is referred to as an RFCA (RF Collision
Avoidance)  process because the process is aimed at preventing collision.
[0038] Of various types of RFCA process, an RFCA process which  is
performed first by a communication device (in Fig. 1, one  or more of the
communication devices 1 to 3) that is to  



become the initiator by outputting an electromagnetic wave  to start
communication, is referred to as an initial RFCA  process. [0039]
Referring to Fig. 4, the initial RFCA process will be  described. [0040]  Fig.
4 shows an electromagnetic wave whose output is  started by the initial
RFCA process. In Fig. 4, the  horizontal axis represents time, and the
vertical axis  represents the level of an electromagnetic wave outputted by
a communication device. - 24  S06P1566  [0041] A communication device
that is to become an initiator  constantly detects for an electromagnetic
wave from another  device. If an electromagnetic wave from another
device has  not been detected continuously for a time TIDT + n x TREW,
the  communication device starts outputting an electromagnetic  wave,
and after a time TIRFG has elapsed since the output,  the communication
device starts transmission (Send Request)  of data (including a command
(request)). [0042]  Here, TIDT in the time TIDT + n x TRFW is called initial
delay time. NFCIP-1 specifies, by using the frequency f0 of  a carrier
wave, that TIDT be a value larger than 4096/f0. n  



is, for example, an integer of 0 to 3, and is generated by  using a random
number. TRFw is called RF waiting time, and  512/f0, for example, is
adopted as its value. The time TIRFO  is called initial guard time, and a
value larger than Sms,  for example, is adopted as its value. (0043]  By
adopting n as a random number for the time TIDT + n x  TRH,,, during
which an electromagnetic wave should not be  detected, the possibility of
a plurality of communication  devices starting outputting electromagnetic
waves at the  same timing is reduced. [0044] - 25  S06P1566  Next,
referring to Figs. 5 to 13, a description will be  given of communication in
passive mode according to NFCIP-1.  [0045] Fig. 5 shows the waveform
of an electromagnetic wave in  a case where communication in passive
mode is performed at a  transfer rate of 212 kbps (kiro bit per second) or
424 kbps.  [0046] That is, in NFCIP-1, communication can be performed
at  a transfer rate selected from among a plurality of transfer  rates, and
Fig. 5 shows the waveform of an electromagnetic  wave in a case where
passive mode communication is performed  at a transfer rate of 212 kbps
or 424 kbps. [0047]  



When starting communication in passive mode, the  initiator performs the
initial RFCA process, and starts  outputting a carrier wave (unmodulated
electromagnetic wave)  with a frequency f,. Thereafter, the initiator
modulates  the carrier wave with logical OB (B indicates that the number
preceding it is a binary number). As shown in Fig. 5,  a modulated signal
obtained by modulating the carrier wave  with logical OB (Manchester
code obtained by encoding the  logical OB) is called a preamble. NFCIP-l
specifies that a  preamble must be at least 48 bits long. [0048]  When
modulation of a carrier wave is started, and - 26  S06P1566  further a
target existing around the initiator receives a  preamble that is at least 48
bits long, for example, the  target recognizes that communication in
passive mode will be  started, and receives a modulated signal as data
(data  packet) transmitted subsequent to the preamble. [0049]  Here, a set
of preamble and data packet following the  preamble is called a frame.
The beginning of a frame is  recognized by a preamble. The end of a
frame is recognized  on the basis of length field information described
later  that is included in the frame. [0050]  Next, Fig. 6 is a diagram
illustrating a time interval  



(delay time) between two frames in a case where, after a  frame is
transmitted by a communication device as the  initiator or target, another
communication device transmits  a frame. [0051]  According to NFCIP-l,
when, after a given communication  device transmits a frame, another
communication device  transmits a frame responding to that frame, for
example, a  time interval of at least 8 x 64/f0 must be allowed. [0052]
That is, the time Tdelay between the end of a frame  transmitted by a
given communication device and the - 27  S06P1566  beginning of (the
preamble of) the next frame must be at least 8 x 64/fe long.  [0053] In this
case, since the frequency f0 of a carrier wave  is 13.56 MHz as described
above, the time 8 x 64/fe equals  approximately 0.038 ms. [0054]  Next,
Fig. 7 shows the format of a frame exchanged  between the initiator and
the target. [0055]  A frame includes a preamble field, a synchronization
field, a length field, a payload field, and a CRC (Cycle  Redundancy
Checking) field that are sequentially arranged  



from its leading edge. [0056]  The preamble field has a size of 48 bits or
more, and  (logical) OB is placed as a preamble in the preamble field.
[0057] The synchronizing field has a size of 2 bytes. The  first byte is B2H
(H indicates that a numeric value  preceding it is a sexadecimal number),
and the second byte  is 4DH. That is, B24DH is placed as a
synchronization  pattern in the synchronization field. [0058]  The length
field has a size of 8 bits. In the length - 28  S06P1566  field, a value equal
to the byte count of data placed in the  payload field plus 1 is set. It should
be noted that the  value set in the length field must be a value within the
range of 2 to 255, and other values represented by 8 bits  are reserved
(secured) for future extension. [0059]  In the payload filed, payload (data)
of a byte count  equal to the value set in the length field minus 1 is placed
(included). [0060]  In the CRC field, a 16-bit CRC code obtained in
accordance with Appendix A.3 of ISO/IEC 18092 is placed.  [0061] 



Next, as described above with reference to Fig. 4, a  communication
device that is to become an initiator starts  outputting an electromagnetic
wave by the initial RFCA  process, and thereafter transmits data (frame).
The  communication device that is to become an initiator becomes  the
initiator by starting output of an electromagnetic wave,  and a
communication device that exists at a position  proximate to that initiator
becomes a target. [0062]  Now, consider a case where a plurality of
(communication devices that can become) targets exist around  the
initiator. In this case, there are times when each of - 29  506P1566  the
plurality of targets transmits a frame responding to a  frame transmitted by
the initiator. Accordingly, it is  necessary for the initiator to identify, with
respect to a  frame transmitted as a response to a previously transmitted
frame, which one of the plurality of targets has transmitted  that frame.
That is, it is necessary for the initiator to  identify the target that has
transmitted a frame as a  response. [0063]  Accordingly, after starting
outputting an  electromagnetic wave by the initial RFCA process, the
initiator makes a request for, for example, a NFCID (NFC  Identification)
determined by a random number or the like  



which serves as information for identifying each target, to  one or more
targets located in proximity to the initiator.  Then, in response to the
request from the initiator, the  target located in proximity to the initiator
transmits a  NFCID for specifying itself to the initiator. [0064]  The initiator
identifies the target on the basis of the  NFCID transmitted from the target
in this way, and  designates the target as a communicating party on the
basis  of the NFCID to perform exchange of data. [0065]  In active mode
communication, the initiator transmits a - 30  S06P1566  command
(request) ATR REQ described later including a NFCID  for specifying
itself. In reply to the ATR REQ, one target  returns (transmits) a response
ATR REQ described later,  which includes a NFCID for specifying itself.
The initiator  and the target thus recognize each other's NFCIDs, thereby
identifying (specifying) each other. [0066]  On the other hand, in passive
mode communication at a  transfer rate of 212 kbs or 424 kbps, the
initiator acquires  a NFCID that identifies a target existing around (at a
position in proximity to) the target by performing the  above-described
SDD process. [0067]  



In the SDD process, the initiator makes a request for  the NFCID of the
target. This request is made by the  initiator transmitting a frame called a
"polling request  frame". Upon receiving the polling request frame, for
example, the target determines its own NFCID by a random  number, and
transmits a frame called a "polling response  frame" in which the NFCID is
placed. The initiator  recognizes the NFCID of the target by receiving the
polling  response frame transmitted from the target. [0068]  It should be
noted that a NFCID used in the SDD process  performed by passive mode
communication at a transfer rate - 31  S06P1566  of 212 kbs or 424 kbps,
in particular, is referred to as a  "NFCID2". NFCIP-1 specifies that a
NFCID2 must be an 8-byte  numeric value, the leading 2 bytes of the
8-byte numeric  value must be a prefix code, the prefix code must be one
that defines the characteristics of 6 bytes following it,  and that if the first
byte of the prefix code is 01H and the  second byte thereof is FEH, the
subsequent 6 bytes must be  random numbers. Further, prefix codes other
than 01FEH are  reserved for future extension. [0069]  When in passive
mode, the target transmits a frame by  performing load-modulation on the
electromagnetic wave  outputted by the initiator, so the RFCA process is
not  



performed. Therefore, in the SDD process, when the  initiator requests a
target existing around the initiator  for a NFCID (in a case where the
initiator transmits a  polling request frame requesting for a NFCID), if a
plurality of targets exist around the initiator, two or more  targets may
simultaneously transmit their NFCIDs (polling  request frames including
NFCIDs). In this case, a collision  occurs between the NFCIDs transmitted
from the two or more  targets, making it difficult for the initiator to
recognize  the collided NFCIDs. [0070]  In order to avoid such collision of
NFCIDs as much as - 32  S06P1566  possible, the SDD process is
performed by a method using, for example, time slots.  [0071] Fig. 8
shows the sequence of the SDD process performed  by a method using
time slots. In Fig. 8, it is assumed that  five targets #1, #2, #3, #4 and #5
exist around the initiator.  [0072]  In the SDD process, the initiator
transmits a polling request frame. After completion of the transmission,
following an interval of a predetermined time Td, a time slot having the
width of a predetermined time Ts is provided.  The time Td is set to, for
example, 512 x 64/f0, that is,  



approximately 2.4 ms, and the time T. representing the width  of a time
slot is set to, for example, 256 x 64/f0, that is,  approximately 1.2 ms. The
time slots are specified by  sequential numbers (integers) assigned
thereto that run from  0 beginning with the most preceding one. [0073]
Although Fig. 8 shows four time slots #0, #1, #2 and #3,  in NFCIP-1, up
to 16 time slots can be provided. The number  of time slots provided with
respect to a certain polling  request frame is designated by the initiator,
and a value  equal to the number of time slots minus 1 is included in the
polling request frame as time slot information TSN related - 33  S06P1566
to time slots, and transmitted to the target. Fig. 8 shows  four time slots
#0, #1, #2 and #3, thus illustrating time  slots in a case where the time slot
information TSN  indicates 3. [0074]  The target receives a polling request
frame transmitted  from the initiator, and recognizes the time slot
information  TSN placed in the polling request frame. The target further
generates an integer R within the range of 0 to TSN by using  a random
number, and transmits a polling response frame that  includes its own
NFCID at the timing of a time slot #R  specified by the integer R. [0075]  



As described above, the target determines a time slot,  which represents
the timing for transmitting a polling  response frame, by using a random
number. This means that  the timings at which a plurality of targets
transmit polling  response frames vary, thus making it possible to minimize
the chances of collision between the polling response frames  transmitted
from the plurality of targets. [0076]  Even if each target determines a time
slot, which  represents the timing for transmitting a polling response
frame, by using a random number, there are times when the  time slots in
which a plurality of targets transmit polling - 34  S06P1566  response
frames coincide with each other, resulting in the  collision of polling
response frames. In the embodiment  shown in Fig. 8, the polling
response frame of the target #4  is transmitted in the time slot #0, the
polling response  frames of the targets #1 and #3 are transmitted in the
time  slot #1, the polling response frame of the target #5 is  transmitted in
the time slot #2, and the polling response  frame of the target #2 is
transmitted in the time slot #3.  The polling response frames of the targets
#1 and #3 collide  with each other. [0077]  In this case, the initiator cannot
properly receive the  polling response frames of the targets #1 and #3 that



collide with each other. Accordingly, the initiator  transmits a polling
request frame again, thereby making it  possible to request the targets #1
and #3 to transmit  polling response frames with their respective NFCIDs
placed  therein. Thereafter, the transmission of a polling request  frame by
the initiator and the transmission of polling  response frames by the
targets can be repeated until the  initiator recognizes the NFCIDs of all of
the targets #1 to  #5 located around the initiator. [0078]  If all the targets
#1 to #5 return polling response  frames when the initiator transmits a
polling request frame - 35  S06P1566  again, a collision may occur again
between polling response  frames. To avoid this, if a target receives a
polling  request frame from the initiator and then receives another  polling
request frame again after only a relatively short  interval of time, the target
may ignore that polling request  frame. In this case, however, according to
the embodiment  shown in Fig. 8, with respect to the targets #1 or #3
whose  polling responses made to the first transmitted polling  request
frame collide with each other, the NFCIDs of the  targets #1 and #3 cannot
be recognized by the initiator.  Therefore, the initiator cannot perform data
exchange with  the target #1 or #3. [0079]  



Accordingly, the targets #2, #4, and #5 whose polling  response frames
have been properly received and whose NFCIDs  have been thus
successfully recognized by the initiator are  temporarily removed (placed
in a deselected state) from the  target communication parties, thereby
making these targets  not to return polling response frames in response to
a  polling request frame. In this case, only the targets #1  and #3 whose
NFCIDs could not be recognized at the  transmission of the first polling
request frame will return  their polling response frames in response to the
polling  request frame retransmitted by the initiator. Therefore, in  this
case, it is possible to recognize the NFCIDs of all the - 36  S06P1566
targets #1 to #5 while minimizing the possibility of collision between
polling response frames.  [0080] As previously discussed, upon receiving
a polling  request frame, the target determines (generates) its own  NFCID
using a random number. Therefore, cases may arise,  although rarely,
where the same NFCID is included in the  polling response frames
transmitted from different targets  to the initiator. If the initiator receives
polling  response frames including the same NFCID in different time  slots,
the initiator can retransmit a polling request frame,  in the same manner
as in the case where collision occurs  between polling response frames. 



[0081]  NFCIP-1 specifies as follows with regard to the  operation of a
target that has received a polling request  frame including the time slot
information TSN in the SDD  process. [0082]  [1] The target must generate
a random number R within  the range of 0 to TSN. [2] The target must wait
until the timing of a time  slot #R specified by a random number R is
reached, and at  the timing of that time slot #R, return a polling response
frame and wait for the next command (request). The target - 37
S06P1566  may ignore a polling request frame in order to reduce collision
of polling response frames.  [0083] Further, NFCIP-1 specifies as follows
with regard to  the processing of the initiator and target in the SDD
process. [0084]  [1] The target draws electric power from a RF field
generated by the initiator (electromagnetic wave generated  by the
initiator). [2] The target must complete the preparations for  receiving a
polling request frame from the initiator within  2 seconds at the longest
after activation. 



[3] The target must wait for a polling request frame  transmitted from the
initiator. The initiator may transmit  the polling request frame without
regard to the convenience  (state) of the target. [4] If the initiator has failed
in receiving a polling  response frame, the initiator may transmit a polling
request  frame again. When in passive mode, the initiator must maintain
the RF power-ON state (state in which an  electromagnetic wave is being
outputted) while the SDD  process is executed. [0085]  Next, Fig. 9 shows
the format of a polling request - 38  S06P1566  frame. (0086]  Like the
frame shown in Fig. 7, a polling request frame  includes a preamble field,
a synchronization field, a length  field, a payload field, and a CRC field
that are  sequentially arranged from its leading edge. [0087]  As described
above with reference to Fig. 7, in the  preamble field, OB of 48 bits or
more is placed as a  preamble, and a 2-byte synchronization pattern of
B24DH is  placed in the synchronizing field. Further, in the CRC  field, a
CRC code obtained in accordance with Appendix A.3  of ISO/IEC 18092 is
placed. 



[0088]  In the length field, as described above with reference  to Fig. 7, a
value equal to the byte count of the payload  field plus 1 is set. The
payload field of a polling request  frame has a size of 5 bytes. Therefore, a
value equal to 5  bytes plus 1, 06H, is set in the length field. [0089]  As
described above, the payload field of a polling  request frame has a size of
5 bytes, and OOH, FFH, FFH, OOH,  and time slot information TSN of 1
byte are sequentially set  from its leading byte. The leading byte OOH in
the payload  field indicates that this frame is a polling request frame. - 39
S06P1566  [0090] It should be noted that with respect to the second and
third bytes in the payload field, values other than FFH are  reserved for
future extension. Likewise, with respect to  the fourth byte as well, values
other than OOH are reserved  for future extension. [0091]  NFCIP-1
specifies that the time slot information TSN of  1 byte must have one of
the values OOH, 01H, 03H, 07H, OFH,  and other values are reserved for
future extension. [00921  Next, Fig. 10 shows the format of a polling
request  frame. 



[0093]  Like the frame shown in Fig. 7, a polling request frame  includes a
preamble field, a synchronization field, a length  field, a payload field, and
a CRC field that are  sequentially arranged from its leading edge. [00941
As described above with reference to Fig. 7, in the  preamble field, OB of
48 bits or more is placed as a  preamble, and a 2-byte synchronization
pattern of B24DH is  placed in the synchronizing field. Further, in the CRC
field, a CRC code obtained in accordance with Appendix A.3  of ISO/IEC
18092 is placed. 40  S06P1566  [0095] In the length field, as described
above with reference  to Fig. 7, a value equal to the byte count of the
payload  field plus 1 is set. The payload field of a polling request  frame
has a size of 17 (= 11H) bytes. Therefore, a value  equal to 11H bytes
plus 1, 12H, is set in the length field.  [0096] As described above, the
payload field of a polling  request frame has a size of 17 bytes, and 01H,
NFCID2 of 8  bytes, and Pad of 8 bytes are sequentially set from its
leading byte. The leading byte 01H in the payload field  indicates that this
frame is a polling response frame.  [0097] 



It should be noted that the Pad of 8 bytes in the  payload field of a polling
response frame represents, for  example, data for so-called padding, and
NFCIP-1 specifies  that the Pad of 8 bytes must be ignored as data
interchange.  [0098] Next, NFCIP-1 defines a command (request) of the
transport protocol, and a response to the command.  [0099] Fig. 11 shows
a command of the transport protocol and a  response defined by NFCIP-l.
[0100]  Referring to Fig. 11, characters REQ described after an - 41
S06P1566  under bar ( ) represents a command (request), and characters
RES described after the under bar ( ) represents a response.  According
to the embodiment shown in Fig. 11, as the command,  there are six kinds
of command ATR REQ, WUP REQ, PSLREQ, DEP REQ, DSL REQ, and
RLS REQ. Likewise, as for the  response to the command, there are six
kinds of response  ATR RES, WUP RES, PSL RES; DEP RES, DSLRES,
and RLS RES.  The initiator transmits a command (request) to the target,
and the target transmits to the initiator a response to the  command from
the initiator. [0101]  A command ATR REQ is transmitted to the target
when the  initiator informs the target of its own attributes  



(specifications) and requests the target for the target's  attributes. In this
case, attributes of an initiator or  target include the transfer rate of data
that can be  transmitted and received by the initiator or target,
communication parameters related to communication such as  the
modulation scheme in which data is modulated, and the  like. It should be
noted that the command ATR REQ includes,  in addition to the attributes
of an initiator, a NFCID for  specifying the initiator, or the like. By receiving
the  command ATR REQ, the target recognizes the attributes and  NFCID
of the initiator. [0102] - 42  S06P1566  When the target receives the
command ATR REQ, a response ATR RES is transmitted to the initiator
as a  response to the command ATR_REQ. In the response ATR_RES,
the attributes, NFCID, and the like of the target are placed  (included).
[01031  It should be noted that information on the transfer  rate, for
example, as an attribute to be placed in the  command ATR REQ or the
response ATR RES can include all the  transfer rates at which data can be
transmitted and received  by the initiator or the target. In this case, by
means of a  single exchange of the command ATR REQ and the response
ATR RES between the initiator and the target, the initiator  



can recognize all the transfer rates at which data can be  transmitted and
received by the target, and the target can  also recognize all the transfer
rates at which data can be  transmitted and received by the initiator.
[01041  A command WUP REQ is transmitted when the initiator  selects
the target with which the initiator is to  communicate. That is, by
transmitting a command DSL REQ  described later from the initiator to the
target, the target  can be placed into a deselected state (state in which
transmission of data (response) to the initiator is  prohibited). The
command WUP_REQ is transmitted when 43  S06P1566  releasing this
deselected state to make the target be able  to transmit data to the
initiator. It should be noted that  the command WUP-REQ has the NFCID
of the target whose deselected state is to be released. Of the targets that
have received the command WUPREQ, the target specified by  the
NFCID placed in that command WUP REQ is released from  the
deselected state. [0105]  A response WUP RES is transmitted as a
response to the  command WUP REQ when, of the targets that have
received the  command WUP_REQ, the target specified by the NFCID
placed in  the command WUP REQ has been released from the
deselected  state. 



[0106]  It should be noted that the command WUP REQ is  transmitted
only when the initiator is in the active mode,  and the response WUP_RES
is transmitted only when the target  is in the active mode. [0107]  A
command PSL REQ is transmitted when the initiator  changes a
communication parameter related to the  communication with the target. In
this case, examples of  communication parameter include the transfer rate
of data  exchanged between the initiator and the target, and the
modulation scheme. - 44  S06P1566  [0108] The command PSL REQ
includes the value of a  communication parameter that has been changed,
and is  transmitted from the initiator to the target. The target  receives the
command PSLREQ, and changes a communication  parameter in
accordance with the value of the communication  parameter placed in the
command. Further, the target  transmits a response PSL RES to the
command PSL REQ. [0109]  A command DEP REQ is transmitted when
the initiator  performs transmission and reception of data (so-called real
data) (data exchange with the target). In the command, the  real data to
be transmitted to the target or the like is  



placed. A response DEP_RES is transmitted by the target as  a response
to the command DEP_REQ. In the response, the  real data to be
transmitted to the initiator is placed.  Therefore, by the command DEP
REQ, real data is transmitted  from the initiator to the target, and by the
response DEP RES to the command DEP REQ, real data is transmitted
from the target to the initiator. [0110]  A command DSL_REQ is
transmitted by the initiator when  placing the target into the deselected
state (deactivating  the target). The target that has received the command
DSL REQ transmits a response DSL RES to the command DSL REQ - 45
S06P1566  and enters the deselected state. Thereafter, the target does
not respond to a command other than the command WUP REQ  (that is,
does not return a response). [0111]  A command RLS REQ is transmitted
when the initiator  completely ends communication with the target. The
target  that has received the command RLS REQ transmits a response
RLS RES in reply to the command RLS REQ, and completely ends
communication with the initiator. [0112]  The commands DSL REQ and
RLS REQ are common in that  they exclude (remove) a target from the
target communication  parties with the initiator. However, although the
target  



excluded by the command DSL REQ becomes able to communicate  with
the initiator again by the command WUP REQ, the target  excluded by the
command RLS REQ does not become able to  communicate with the
initiator unless the initiator starts  the process again from the initial RFCA
process. The  commands DSL_REQ and RLS_REQ differ in this respect.
[0113]  Next, referring to the flowchart in Fig. 12, a  description will be
given of an overview of communication in  passive mode according to
NFCIP-1. [0114]  First, in step Si, a communication device that serves - 46
S06P1566  as the initiator performs an initial RFCA process, and the
process proceeds to step S2. In step S2, the communication  device that
serves as the initiator determines whether or  not a RF field has been
detected by the initial RFCA process  in step S1. If it is determined in step
52 that a RF field  has been detected, the process returns to step Sl, and
the  same process is repeated thereafter. That is, while a RF  field is being
detected, the communication device that  serves as the initiator does not
form a RF field so as to  avoid interference with the communication being
performed by  another communication device that is forming that RF field.
[0115] On the other hand, if it is determined in step S2 that  



no RF field has been detected, the process proceeds to step  S3, where
the communication device selects the passive mode  as the
communication mode. Further, in step 53, the communication device
becomes the initiator and performs  selection of a transfer rate or the like.
[0116]  In NFCIP-1, it is possible to select the transfer rate  actually used
for communication from among a plurality of  transfer rates, for example,
212 kbps and 424 kbps. Thus,  in step 53, the communication device that
has become the  initiator selects a transfer rate. It should be noted that
which one of the plurality of transfer rates is to be - 47  S06P1566
selected in step S3 can be set in advance, for example. [0117]  In step S3,
the communication device as the initiator  further performs predetermined
initialization processing and  SDD processing, and the process proceeds
to step S4. [0118]  In step 54, the initiator is activated (started) in the
passive mode, and exchanges the command ATR REQ and the  response
ATRRES with the target that is in the passive mode.  The process then
proceeds to step S5. [0119]  In step S5, in a case where the initiator
needs to  change a communication parameter necessary for
communication  



(for example, the transfer rate) from the current  communication
parameter, the initiator selects the  communication parameter, and
exchanges the command PSL REQ  and the response PSLRES including
the communication  parameter or the like with the target to change the
communication parameter, and the process proceeds to step S6.  [0120]
In step S6, the initiator performs data exchange  (communication) based
on a data exchange protocol for  exchanging the command DEP REQ and
the response DEP RES with the target in accordance with the
communication parameter  selected in step S5, and after the data
exchange is finished, - 48  S06P1566  the process proceeds to step S7. In
step S7, the initiator  exchanges the command RSL REQ and the
response RSL RES with  the target and is deactivated, ending the
transaction. [0121]  While communication in passive mode is performed in
Fig.  12, it is also possible to perform communication in active  mode.
When performing communication in active mode, in step  S3, the initiator
selects the active mode as the  communication mode, and further selects
a transfer rate or  the like. Then, the process proceeds to step 34, where
the  initiator is activated in the active mode, exchanges the  command
ATR_REQ and the response ATR_RES with the target,  and the process
proceeds to step S5. Thereafter,  



communication is performed by roughly the same procedure as  that in the
passive mode. [0122]  in this case, a communication device can become
the  initiator in response to a request from an application, for  example.
Further, in response to the request from the  application, the
communication device can, for example,  select which one of the active
mode and the passive mode is  to be adopted as the communication
mode, and select  (determine) the transfer rate. [0123]  As described
above, the initiator forms a RF field if - 49  S06P1566  no external RF field
is formed, and the target is activated  by the RF field formed by the
initiator. Then, the  initiator transmits a command on the basis of the
selected  communication mode and transfer rate, and the target returns
(transmits) a response in the same communication mode and at  the same
transfer rate as those of the initiator. [0124]  Further, instead of
implementing both the functions of  the initiator and target on the
communication device, only  either of these functions can be implemented
on the communication device. Further, instead of implementing both  the
communication modes of the passive mode and active mode  on the
communication device, only either one of these 



communication mode can be executed.  [0125] Next, referring to the flow
chart in Fig. 13, a  description will be given of the processing of an
activation  protocol in the passive mode (processing performed by the
communication device to exchange data in the passive mode).  [0126]
First, in step 511, the initiator performs an initial  RFCA process, and the
process proceeds to step 512, where  the communication mode is set to
the passive mode. Then,  the process proceeds to step S13, where the
initiator  performs an initialization process and an SDD process to - 50
S06P1566  select a transfer rate. [0127]  In this case, the processing of
step S11 corresponds to  the processing of steps Si and S2 in Fig. 12, and
the  processing of steps S12 and S13 corresponds to the  processing of
step S3 in Fig. 12. [0128]  Thereafter, the process proceeds to step 514,
where the  initiator determines whether or not a request for attributes  is to
be made to the target. Here, the term attributes  refers to information on
the specifications of a  communication device, examples of which include
the transfer  rate that can be handled by the communication device, the  



modulation scheme, and other such communication parameters  related to
communication. [0129]  If it is determined in step S14 that a request for
attributes is not to be made to the target, the process  proceeds to step
515, where the initiator performs  communication with the target in
accordance with its unique  protocol. Then, the process returns to step
S13 and  subsequently, similar processing is repeated. [0130]  If it is
determined in step S14 that a request for  attributes is to be made to the
target, the process proceeds 51  S06P1566  to step 516, where the
initiator transmits a command ATR REQ,  thereby making a request for
attributes to the target. Then,  the initiator waits for a response ATR RES
to the command ATR REQ to be transmitted from the target, and the
process  proceeds to step 517, where the response ATR RES is received.
Then, the process proceeds to step 518. [0131]  In this case, the
processing of steps S16 and S17  corresponds to the processing of step
S4 in Fig. 12.  [0132] In step S18, on the basis of the response ATR RES
received from the target in step 517, the initiator  determines whether or
not the communication parameter, that  



is, for example, a transfer rate, can be changed. If it is  determined in step
S18 that the transfer rate cannot be  changed, that is, for example, when
there are no transfer  rates other than the current transfer rate which can
be  handled by both the initiator and the target, steps S19 to  S21 are
skipped, and the process proceeds to step 522.  [0133] If it is determined
in step S18 that the transfer rate  can be changed, that is, for example,
when there are  transfer rates other than the current transfer rate which
can be handled by both the initiator and the target, and the  transfer rate
used for communication can be changed from the - 52  S06P1566  current
transfer rate to a higher transfer rate or a lower  transfer rate for the
purpose of achieving faster  communication or enhanced noise resistance,
the process  proceeds to step S19, where the initiator transmits a
command PSL REQ, thereby requesting the target to change the  transfer
rate. Then, the initiator waits for a response  PSLRES to the command
PSL REQ to be transmitted from the  target, and the process proceeds
from step S19 to step S20,  where the response PSL RES is received.
Then, the process  proceeds to step S21. In step S21, the initiator
changes  the communication parameter, that is, for example, the  transfer
rate or the like in accordance with the response  PSLRES received in step
S20, and the process proceeds to  



step S22. [0134]  In this case, the processing of steps S18 to S21
corresponds to the processing of step S5 in Fig. 12.  [0135] In step S22,
the initiator performs data exchange, that  is, exchange of the command
DEP REQ and the response DEP RES,  with the target in accordance with
a data exchange protocol.  [0136] In this case, the processing of step S22
corresponds to  the processing of step S6 in Fig. 12. [0137] - 53
S06P1566  After data conversion is performed in step S22, the initiator
proceeds to step S23 or S25 as necessary.  [0138] That is, when the
initiator places the target into a  deselected state, the process proceeds
from step S22 to step  523, and the initiator transmits a command DSL
REQ. Then,  the initiator waits for a response DSL RES to the command
DSL REQ to be transmitted from the target and proceeds from  step S23
to step 524, where the response DSLRES is received.  The process then
returns to step S13 and subsequently,  similar processing is repeated.
[0139]  On the other hand, when the initiator completely ends  



the communication with the target, the process proceeds from  step S22
to step 525, where a command RLS REQ is transmitted.  Then, the
initiator waits for a response RLS RES to the  command RLS REQ to be
transmitted from the target, and the  process then proceeds from step S25
to step 526, where the  response RLS RES is received. Then, the process
returns to  step Sll and subsequently, similar processing is repeated.
[0140] In this case, the processing of steps S23 and S24 and  the
processing of steps S25 and S26 correspond to the  processing of step S7
in Fig. 12. [0141] - 54  S06P1566  As described above, in passive mode
communication according to NFCIP-1, the SDD process described above
with  reference to Fig. 8 is performed. [0142]  That is, in the SDD process,
a communication device as  the initiator transmits a polling request frame
(Fig. 9) as  a command including time slot information TSN related to  time
slots. Further, a communication device as the target  receives the polling
request frame from the initiator, and  on the basis of the time slot
information TSN included in  the polling request frame, determines the
time slot for  transmitting a polling response frame in reply to that  polling
request frame by a random number R. At the timing  



of that time slot #R, the communication device transmits a  polling
response frame (Fig. 10) including a NFCID (NFCID2)  that identifies the
target. Then, the initiator receives  the polling response frame from the
target, and thus  acquires the NFCID of the target and identifies the target
on the basis of the NFCID. [0143]  After the SDD process described
above is finished, data  exchange of real data is performed between the
initiator and  the target by using request and response frames of a data
exchange protocol, that is, the command DEP REQ and the  response
DEP RES in Fig. 11. - 55  S06P1566  [0144] The data exchange protocol
refers to a method (protocol) for establishing a connection by using the
NFCID2,  and carrying out data exchange with a specific party. The
NFCIP-1 also provides for a frame retransmission procedure.  [0145] As
described above, in passive mode communication, by  taking situations
where a plurality of targets exist around  the initiator into consideration, an
SDD process using time  slots is performed to identify the plurality of
targets, and  then exchange of real data is performed between the initiator
and the target.  [0146] 



Therefore, in passive mode communication according to  NFCIP-1, the
SDD process is always performed even when  NFCIP-1 is applied to, for
example, an application which  assumes the presence of only one target
that communicates  with the initiator, and then exchange of real data is
performed between the initiator and the target. Accordingly,  in passive
mode communication according to NFCIP-l, up to a  certain amount of
communication time is required even when,  for example, only a small
amount of data is transmitted from  the target to the initiator. [0147]  Fig.
14 shows the communication time required for - 56  S06P1566
transmitting real data from the target to the initiator by  passive mode
communication according to NFCIP-1. [01.481  It is assumed that
communication in passive mode is  performed between the initiator and
the target at a transfer  rate of, for example, 212 kbps. [01491  As
described above, in passive mode communication, an  SDD process is
performed first. [01.501  In the SDD process, first, the initiator transmits
the  polling request frame shown in Fig. 9. The size of the  polling request
frame becomes minimum when the preamble  



field is 48 bits long. That is, as shown in Fig. 9, a  polling request frame
includes a preamble field of 48 bits  (6 bytes) or more, a synchronization
field of 16 bits (2  bytes), a length field of 8 bits (1 byte), a payload field  of
5 bytes, and a CRC field of 16 bits (2 bytes).  Accordingly, when the
preamble field is 48 bits long, the  size of the polling request frame
becomes minimum at 16  bytes. The time required for transmitting a
polling request  frame of this minimum size, 16 bytes, at a transfer rate of
212 kbps is approximately 0.6038 ms (= 16 bytes x 8 bits/212  kbps).
[01511 - 57  S06P1566  As described above with reference to Fig. 8, in
the SDD  process, after the initiator transmits a polling request  frame,
following an interval of 512 x 64/f0 as the  predetermined time Td, that is,
approximately 2.4 ins, a time  slot whose width (time) TS is 256 x 64/f0
seconds, that is,  approximately 1.2 ms, is provided. [0152_]  Now,
consider a case where the target transmits, at the  timing of the first time
slot #0, a polling response frame  in reply to a polling request frame from
the initiator. In  this case, after the transmission of the polling request
frame by the initiator is finished, following an interval of  approximately 2.4
ms as the predetermined time Td,  



transmission of the polling response frame by the target is  started. [01531
Like the size of a polling request frame, the size of a  polling response
frame becomes minimum when the preamble  field is 48 bits long. That is,
as shown in Fig. 10, a  polling request frame includes a preamble field of
48 bits  (6 bytes) or more, a synchronization field of 16 bits (2  bytes), a
length field of 8 bits (1 byte), a payload field  of 17 bytes, and a CRC field
of 16 bits (2 bytes).  Accordingly, when the preamble field is 48 bits long,
the  size of the polling request frame becomes minimum at 28 - 58
506P1566  bytes. The time required for transmitting a polling request
frame of this minimum size, 28 bytes, at a transfer rate of  212 kbps is
approximately 1.05668 ms (= 28 bytes x 8 bits/212 kbps).  [0154] In this
way, a polling request frame and a polling  response frame are exchanged
between the initiator and the  target, and the initiator acquires the NFCID2
of the target,  which is included in the polling request frame from the
target, thus ending the SDD process. [0155]  Now, consider a case where
exchange of the command  ATR_REQ and the response ATR_RES
(steps S16 and S17) shown 



in Fig. 13 is performed between the initiator and the target,  and
thereafter, exchange of one set of command DEP REQ and  response
DEPRES (step S22) is performed so that, for  example, real. data of 8
bytes is transmitted from the target  to the initiator by the response
DEPRES. In this case, as  described above with reference to Fig. 6, the
interval of the time Tdelay, that is, 256 x 64/fe seconds or approximately
0.038 ms must be allowed between frames. Accordingly, the  initiator
transmits the command ATR_REQ upon elapse of the  time Tdeley after
the transmission of a polling request frame  by the target is finished.
[0156] - 59  S06P1566  In this case, according to NFCIP-1, the size of the
frame of the command ATR REQ becomes minimum at 27 bytes  when
the preamble field is 48 bits long, and data called  general bytes that can
be included in the payload field (Fig. 7) of that frame is 0 bytes long.
[01571 Assuming that (the frame of) the command ATR REQ of  this
minimum size, 27 bytes, is to be transmitted from the  initiator to the target
at a transfer rate of 212 kbps, the  time required for the transmission is
approximately 1.10189  ms (= 27 bytes x 8 bits/212 kbps). [0158]  The
target receives the command ATR REQ from the  



initiator, and after waiting for the time Tdelay (= 8 x 64/f0=  approximately
0.038 ms), transmits the response ATR RES to  the command ATR REQ
to the initiator. [01.59]  In this case, according to NFCIP--], the size of the
frame of the response ATR RES becomes minimum at 28 bytes  when the
preamble field is 48 bits long, and data called  general bytes that can be
included in the payload field (Fig. 7) of that frame is 0 bytes long.  [0160]
Assuming that (the frame of) the response ATR RES of  this
minimuni.si_ze, 28 bytes, is to be transmitted from the - 60  S06P1566
target to the initiator at a transfer rate of 212 kbps, the  time required for
the transmission is approximately 1.0566  ms (= 28 bytes x 8 bits/212
kbps). [0161]  The initiator receives the response ATR RES from the
target, and after waiting for the time Tdelay (= approximately  0.038 ins),
transmits the command DEP REQ of a data exchange  protocol to the
target. [0162]  In this case, according to NFCIP-1, the size of the  frame of
the command DEP REQ becomes minimum at 16 bytes  when the
preamble field is 48 bits long, and data called  user data bytes that can be
included in the payload field  



(Fig. 7) of that frame is 0 bytes long. [0163]  Assuming that (the frame of)
the command DEP REQ of  this minimum size, 16 bytes, is to be
transmitted from the  initiator to the target at a transfer rate of 212 kbps,
the  time required for the transmission is approximately 0.6038  ms (= 16
bytes x 8 bits/212 kbps). [0164]  The target receives the command DEP
REQ from the  initiator, and after waiting for the time Tdelay (_
approximately 0.038 ms), transmits the response DEPRES to  the
command DEP REQ to the initiator. - 61 - S06P1566  [01651 At this time,
as described above, in a case where the  target transmits real data of 8
bytes to the initiator by  the response DEPRES, according to NFCIP--J.,
the real data of  8 bytes is included as user data bytes in the payload field
(Fig. '7) of the response DEP RES. Further, the size of the  frame of the
response DEPRES including the rear data of 8  bytes as user data bytes
in this way becomes minimum at 24  bytes when the preamble field is 48
bits long. [01661  Assuming that (the frame of) the response DEPRES of
this minimum size, 24 bytes, is to be transmitted from the  target to the
initiator at a transfer rate of 212 kbps, the  



time required for the transmission is approximately 0.9057  ms (= 24 bytes
x 8 bits/212 kbps). [01671  The initiator receives the response DEP RES
from the  target, thereby acquiring the real data of 8 bytes included  in the
response DEP RES. [0168]  Therefore, according to passive mode
communication, a  communication time of at least approximately 7.794 ins
(=  0.6038 ms +- 2.4 ms + 1.0566 ms + 0.038 ins + 1.0189 ms +  0.038
ms + 1.0566 ms + 0.038 ms + 0.06038 ms + 0.038 ms x- 0.9057 ms) is
required for performing data exchange of the - 62  S06P1566  real data of
8 bytes. [0169]  Next, as described above, in passive mode
communication,  by taking situations where a plurality of targets exist
around the initiator into consideration, an SDD process  using time slots is
performed to identify the plurality of  targets, thereby identifying
(discriminating between) the  targets existing around the initiator. [0170]
Therefore, in passive mode communication according to  NFCIP-1, the
SDD process is always performed even when  NFCIP-1 is applied to, for
example, an application which  assumes the presence of only one target
that communicates  



with the initiator, and then exchange of real data by a data  exchange
protocol (through exchange of the command DEP REQ  and the response
DEPRES) between the initiator and the  target is performed. [0171]  In a
case where an application to which NFCIP-1 is  applied assumes that the
initiator communicates with only  one target, the initiator never
communicates with a  plurality of targets (simultaneously), that is, there is
always only one target that becomes a target communication  party with
the initiator. Therefore, it is not necessary  for the initiator to identify the
target as a target 63  S06P1566  communication party since there is only
one such target. In  addition, the problem of collision, whereby responses
are  transmitted simultaneously from a plurality of targets, does  not occur.
[0172]  Examples of an application which assumes that the  initiator
communicates with only one target include one in  which a R/W as the
initiator is installed at the gate for  entry to an attraction in an amusement
park, an IC card as a  target, which functions as a passport (ticket) for
using the  attraction, is issued to the user, and the validity of the  passport
is checked at the gate. [0173]  



That is, in the amusement park, an IC card storing  information on the
passport expiration date is issued to the  user, and at the gate that allows
entrance of one person at  a time, the user holds the IC card over the
R/W. In this  case, real data indicating the expiration date stored in the  IC
card is transmitted from the IC card to the R/W, and the  expiration date
indicated by the real data is checked by the  R/W. [0174]  In the case of
an application which assumes that the  initiator communicates with only
one target as described  above, there is no need to identify a target in the
SDD - 64  S06P1566  process. Accordingly, provided that exchange of
real data  is performed by using the sequence of the SDD process as it  is,
the data exchange can be performed in the following  manner, for
example. [0175]  That is, as described above, although the current
NFCIP-l specifies that the Pad of 8 bytes in the payload  field of the polling
response frame in Fig. 10 must be  ignored, a case is now considered
where data exchange of  real data is performed by using this Pad. [0176]
In this case, the exchange of real data of 8 bytes  described above with
reference to Fig. 14 can be performed  



as follows. [0177]  Fig. 15 shows the communication time required when
real  data of 8 bytes is transmitted from the target to the  initiator by the
Pad of the polling response frame (Fig. 10),  by using the sequence of the
SDD process as it is. [0178]  it is assumed that as in Fig. 14,
communication is  performed between the initiator and the target at a
transfer  rate of 212 kbps in Fig. 15 as well. [0179]  In Fig. 15, as in the
SDD process in Fig. 14, the - 65  S06P1566  initiator transmits the polling
request frame shown in Fig.  9. Provided that the size of this polling
request frame is  the minimum size of 16 bytes as described above with
reference to Fig. 14, the time required for transmitting the  polling request
frame having this minimum size of 16 bytes  at a transfer rate of 212 kbps
is approximately 0.6038 ms 16 bytes x 8 baits/212 kbps).  [0180] As
described above with reference to Fig. 14, after the  initiator transmits a
polling request frame, following an  interval of approximately 2.4 ms as the
predetermined time  Td, a time slot whose width (time) Ts is
approximately 1.2 ms  is provided. 



[0181]  In Fig. 15, assuming that, as in Fig. 14, the target  transmits a
polling response frame in reply to a polling  request frame from the initiator
at the timing of the first  time slot #0, after the transmission of the polling
request  frame by the initiator is finished, following an interval of
approximately 2.4 ms as the predetermined time Td,  transmission of the
polling response frame by the target is  started. [01.82]  It should be
noted, however, that in Fig. 15, the  target places real data as the Pad of 8
bytes in the payload - 66  S06P1566  field of the polling response frame
(Fig. 10). [0183]  As described above with reference to Fig. 14, the size  of
a polling response frame becomes minimum at 28 bytes when  the
preamble field is 48 bits long. Further, the time  required for transmitting
the polling response frame having  the minimum size of 28 bytes at a
transfer rate of 212 bps  is approximately 1.0566 ms (= 28 bytes x 8
bits/212 kbps).  [0184] In the present case, since real data of 8 bytes is
included in the polling response frame, the initiator  acquires real data of 8
bytes by receiving the polling  response frame transmitted by the target. 



[0185]  Therefore, in a case where a polling response frame  (Fig. 10) is
used for data exchange of real data, a  communication time of only
approximately 4.0604 ms ( 0.6038  ms + 2.4 ms + 1.0566 ms) at the
shortest is required for  performing data exchange of real data of 8 bytes,
and this  communication time is about half of that (approximately  7.7974
ms) required in the case of performing the passive  mode communication
described above with reference to Fig. 14.  That is, it is possible to shorten
the communication time.  [0186] In the case where it is assumed that the
initiator - 67  S06P1566  communicates with only one target, there is no
need to identify a target in the SDD process, so a NFCID2 for  identifying
a target needs not be included in the polling  response frame (Fig. 10),
either. 'Therefore, in the case  where the polling response frame (Fig. 10)
is used for data  exchange of real data, real data can be placed also in
(the  portion of) the NFCID2 of 8 bytes in the payload field of  the polling
response frame. While the leading byte 0111 of  the payload field of a
polling response frame (Fig. 10)  indicates that this frame is a polling
response frame, real  data can be placed also in this leading byte. [0187]
Therefore, in the case where the polling response frame  



(Fig. 10) is used for data exchange of real data, real data  is placed in the
entire payload field of 17 bytes of the  polling response frame, thereby
making it possible to  perform data exchange of a maximum of 1.7 bytes
of real data  by means of one polling response frame. [01881  Here, the
mode of communication in which, as described  above, data exchange of
real data is performed by means of a  polling response frame by using the
sequence of the SDD  process as it is, is referred to as the simple mode.
[0189]  Fig. 16 shows an example of the configuration of a S06P1566
communication system that is capable of communication in simple mode
(near field communication), in addition to the  near field communication
compliant with NFCIP-l. [0190]  In Fig. 1.6, the communication system
includes  communication devices 11 and 12 that can perform
communication compliant with NFCIP-l, and communication in simple
mode.  [0191] It should be noted that in the embodiment shown in Fig.  16,
for the simplicity of description, it is assumed that of  the passive mode
and the active mode, the communication  devices 11 and 12 implement
only the passive mode with  regard to NFCIP-1 (are configured so as to be
capable of  



performing only communication in passive mode). [0192]  Further, in the
embodiment shown in Fig. 16, it is  assumed that the communication
device 11 functions only as  the initiator that transmits data by outputting
an  electromagnetic wave by itself and modulating the  electromagnetic
wave, and the communication device 12  functions only as the target that
transmits data by  performing load modulation on the electromagnetic
wave  outputted by the initiator. [0193] - 69  S06P1566  In the
communication system shown in Fig. 16, the communication device 11
serving as the initiator and the  communication device 12 serving as the
target perform either  passive mode communication or simple mode
communication to  perform data exchange of real data. [0194]  Next, Fig.
17 shows an example of the configuration of  the communication device
11 serving as the initiator shown  in Fig. 16. [0195]  An antenna 21 forms
a closed loop, and outputs an  electromagnetic wave as electrical current
flowing through  the coil changes. Further, electrical current flows through
the antenna 21 as magnetic fluxes passing through the coil  



serving as the antenna 21 change. 1.0196]  A receiving section 22
receives electrical current  flowing through the antenna 21, and outputs it
to a  demodulating section 23. The demodulating section 23  performs
demodulation (for example, ASK demodulation) on the  signal supplied
from the receiving section 22, and supplies  the demodulated signal. to a
decoding section 24. The  decoding section 24 decodes, for example, a
Manchester code  or the like as a demodulated signal supplied from the
demodulating section 23, and supplies the data obtained by - 70
S06P1566  the decoding to a data processing section 25. [0197]  The data
processing section 25 performs predetermined  processing on the basis of
the data supplied from the  decoding section 24. Also, the data processing
section 25  supplies data to be transmitted to another device, to an
encoding section 26. [0198]  The encoding section 26 encodes the data
supplied from  the data processing section 25 into, for example, a
Manchester code, and supplies the code to a modulating  section 28.
[0199]  An electromagnetic wave output section 27 supplies the  



antenna 21 with electric current for allowing the antenna 21  to radiate (an
electromagnetic wave as) a carrier wave  having a predetermined single
frequency fc. In accordance  with the signal supplied from the
electromagnetic wave  output section 27, the modulating section 28
modulates the  carrier wave as the electric current supplied to the antenna
21 by the electromagnetic wave output section 27. This  allows the
antenna 21 to radiate an electromagnetic wave as  a modulated signal
obtained by modulating the carrier wave  in accordance with (Manchester
code obtained by encoding)  data outputted to the encoding section 26 by
the data 71  S06P1566  processing section 25. [0200]  As the modulation
scheme in the modulating section 28,  for example, amplitude shift keying
(ASK) can be employed.  It should be noted, however, that the modulation
scheme in  the modulating section 28 is not limited to ASK, and it is  also
possible to employ PSK (Phase Shift Keying), QAM  (Quadrature
Amplitude Modulation), and the like. The  modulation factor of the
amplitude is not limited to  numerical values such as 8% to 30%, 50%,
and 100%, but a  suitable value may be selected. [02011  A control.
section 29 controls blocks constituting the  communication device 11. That
is, the control section 29 is  



configured by, for example, a CPU (Central Processing Unit)  29A, an
EEPROM (Electrically and Erasable Programmable Read  Only Memory)
29B, a RAM (Random Access Memory) (not shown),  and the like. The
CPU 29A executes a program stored in the  EEPROM 29B, thereby
performing control of blocks constituting the communication device 11 and
other various  kinds of processing. The EEPROM 29B stores a program to
be  executed by the CPU 29A and data that is necessary for the
operation of the CPU 29A. [0202]  A series of processes performed by the
CPU 29A by - 72  S06P1566  executing a program can be performed in
such a way that dedicated hardware is provided in place of the CPU 29A
and  the dedicated hardware performs the processes. In addition  to being
installed into the EEPROM 29B in advance, a program  to be executed by
the CPU 29A can be temporarily or permanently stored (recorded) in a
removable recording  medium, such as a flexible disk, a CD-ROM
(Compact Disc Read  Only Memory), an MO (Magneto Optical) disk, a
DVD (Digital  Versatile Disc), a magnetic disk, or a semiconductor
memory,  and can be provided as so-called packaged software.
Furthermore, the program can be transmitted to the  communication
device 11 by near field communication to be  installed into the EEPROM
29B. [0203]  



A power supply section 30 supplies required power to  the individual
blocks constituting the communication device  11. [0204]  In Fig. 17,
representation of lines showing that the  control section 29 controls the
individual blocks  constituting the communication device 11, and
representation  of lines showing that the power supply section 30 supplies
power to the individual blocks constituting the  communication device 11
are omitted because they may  complicate the drawing. 73  S06P1566
[0205] In the above-described case, the decoding section 24  and the
encoding section 26 process the Manchester code.  However, the
decoding section 24 and the encoding section 26  can selectively process
not only the Manchester code, but  also one of plural types of code such
as modified Miller  code and NRZ (Non Return to Zero) code. [0206]  The
communication device 11 configured as described  above functions as the
initiator as the control section 29  controls the individual blocks of the
communication device  11. [0207]  That is, in the communication device
11 as the  



initiator, when transmitting data (frame), the  electromagnetic wave output
section 27 supplies the antenna  21 with electric current for allowing the
antenna 21 to  radiate (an electromagnetic wave as) a carrier wave having
a  predetermined single frequency f,. Accordingly, an  electromagnetic
wave as a carrier wave (unmodulated wave) is  radiated from the antenna
21. [0208]  Further, in the communication device 11, the data  processing
section 25 supplies data to be transmitted to the  target, to the encoding
section 26. The encoding section 26 - 74 S06P1566  encodes the data
supplied from the data processing section  25 into a Manchester code,
and supplies the code to the  modulating section 28. In accordance with
the signal  supplied from the encoding section 26, the modulating  section
28 modulates the carrier wave as the electric  current supplied to the
antenna 21 by the electromagnetic  wave output section 27. This allows
the antenna 21 to  radiate an electromagnetic wave obtained by
modulating the  carrier wave in accordance with data outputted to the
encoding section 26 by the data processing section 25,  thereby
transmitting data to the target. [0209]  On the other hand, in the
communication device 11 as  the initiator, when receiving data (frame)
transmitted by  



the target through load modulation, the receiving section 22  outputs a
signal corresponding to electric current on the  antenna 21, which
changes through load modulation by the  target, to the demodulating
section 23. The demodulating  section 23 performs demodulation on the
signal supplied from  the receiving section 22, and supplies the
demodulated  signal to a decoding section 24. The decoding section 24
decodes a Manchester code or the like as a signal supplied  from the
demodulating section 23, and supplies the data  obtained by the decoding
to the data processing section 25.  The data processing section 25
performs predetermined - 75 - SO6P1566  processing on the basis of the
data supplied from the decoding section 24.  [0210] Next, Fig. 18 shows
an example of the configuration of  the communication device 12 serving
as the target shown in  Fig. 16. [0211]  An antenna 41 forms a closed
loop, and outputs an  electromagnetic wave as electrical current flowing
through  the coil changes. Further, electrical current flows through  the
antenna 41 as magnetic fluxes passing through the coil  serving as the
antenna 41 change. [0212_]  A receiving section 42 receives electrical
current  



flowing through the antenna 41, and outputs it to a  demodulating section
43. The demodulating section 43  performs ASK demodulation or the like
on the signal supplied  from the receiving section 42, and supplies the
demodulated  signal to a decoding section 44. The decoding section 44
decodes, for example, a Manchester code or the like as a  signal supplied
from the demodulating section 43, and  supplies the data obtained by the
decoding to a data  processing section 45. [0213]  The data processing
section 45 performs predetermined - 76  S06P1566  processing on the
basis of the data supplied from the decoding section 44. Also, the data
processing section 45  supplies data to be transmitted to another device,
to an  encoding section 46. [0214]  The encoding section 46 encodes the
data supplied from  the data processing section 45 into, for example, a
Manchester code, and outputs the code to a load modulating  section 47.
[0215]  The load modulating section 47 changes, in accordance  with the
signal supplied from the encoding section 46, the  impedance when
viewing the coil serving as the antenna 41  from the outside. When a RF
field (magnetic field) is  



formed around the antenna 41 as a result of another device  outputting an
electromagnetic wave as a carrier wave, the  impedance when viewing the
coil serving as the antenna 41  changes, so the RF field around the
antenna 41 also changes.  Accordingly, the carrier wave as the
electromagnetic wave  outputted by the other device is modulated
(load-modulated)  in accordance with the signal supplied from the
encoding  section 46, and the data outputted to the encoding section  46
by the data processing section 45 is transmitted to the  other device
outputting the electromagnetic wave. [0216] - 77  S06P1566  As the
modulation scheme in the load modulating section  47, for example,
amplitude shift keying (ASK) can be  employed. It should be noted,
however, that the modulation  scheme in the load modulating section 47 is
not limited to  ASK, and it is also possible to employ PSK (Phase Shift
Keying), QAM (Quadrature Amplitude Modulation), and the like.  The
modulation factor of the amplitude is not limited to  numerical values such
as 8% to 30%, 50%, and 100%, but a  suitable value may be selected.
[0217]  A power supply section 48 draws power from the electric  current
that flows through the antenna 41 due to the RF  field formed around the
antenna 41, and supplies the power  to the individual blocks constituting
the communication  



device ].2. [0218]  A control section 49 performs control of the individual
blocks constituting the communication device 12 or the like.  That is, the
control section 49 is configured by, for  example, a CPU 49A, an
EEPROM 49B, a RAM (not shown), and  the like. The CPU 49A executes
a program stored in the  EEPROM 49B, thereby performing control of the
individual  blocks constituting the communication device 12 and other
various kinds of processing. The EEPROM 49B stores a  program to be
executed by the CPU 49A and data that is - 78  S06P1566  necessary for
the operation of the CPU 49A. [0219]  A series of processes performed by
the CPU 49A by  executing a program can be performed in such a way
that  dedicated hardware is provided in place of the CPU 49A and  the
dedicated hardware performs the processes. In addition  to being installed
into the EEPROM 49B in advance, a program  to be executed by the CPU
49A can be temporarily or  permanently stored (recorded) in a removable
recording  medium, such as a flexible disk, a CD-ROM, an MO disk, a
DUD,  a magnetic disk, or a semiconductor memory, and can be  provided
as so-called packaged software. Furthermore, the  program can be
transmitted to the communication device 11 by  near field communication
to be installed into the EEPROM 49B.  



[0220] In Fig. 7.8, representation of lines showing that the  control section
49 controls the individual blocks  constituting the communication device
12, and representation  of lines showing that the power supply section 48
supplies  power to the individual blocks constituting the  communication
device 12 are omitted because they may  complicate the drawing. [0221]
While in Fig. 18 the power supply section 48 draws  power from the
electrical current flowing through the - 79  S06P1566  antenna 41,
alternatively, for example, a battery can be built in the communication
device 12 so that power is  supplied to the individual blocks constituting
the  communication device 12 from the battery. [0222]  In the
above-described case, the decoding section 44  and the encoding section
46 process the Manchester code.  However, the decoding section 44 and
the encoding section 46  can selectively process not only the Manchester
code, but  also one of a plurality of types of code such as modified  Miller
code and NRZ (Non Return to Zero) code. [0223]  The communication
device 12 configured as described  above functions as the target as the
control section 49  



controls the individual blocks of the communication device  12. [0224]
That is, in the communication device 12 serving as the  target, when
transmitting data (frame), the data processing  section 45 supplies data to
be transmitted to the initiator,  to the encoding section 46. The encoding
section 46 encodes  the data supplied from the data processing section 45
into a  Manchester code, and outputs the code to the load modulating
section 47. The load modulating section 47 changes, in  accordance with
the signal supplied from the encoding - 80  S06P1566  section 46, the
impedance when viewing the coil serving as  the antenna 41 from the
outside. [0225]  At this time, the communication device 11 as the  initiator
is forming a RF field around the antenna 41 by  outputting an
electromagnetic wave as a carrier wave, and as  the impedance when
viewing the coil serving as the antenna  41 changes, the RF field around
the antenna 41 also changes.  Accordingly, the carrier wave as the
electromagnetic wave  outputted by the initiator is modulated
(load-modulated) in  accordance with the signal supplied from the
encoding  section 46, and the data outputted to the encoding section  46
by the data processing section 45 is transmitted to the  initiator that is
outputting the electromagnetic wave.  



[0226] On the other hand, in the communication device 12 as  the initiator,
when receiving data (frame) transmitted by  the initiator by modulating the
electromagnetic wave  outputted by itself, the receiving section 42 outputs
to the  demodulating section 43 a signal corresponding to the  electric
current that flows through the antenna 41 in  accordance with the
electromagnetic wave modulated by the  data. The demodulating section
43 performs demodulation on  the signal supplied from the receiving
section 42, and  supplies the demodulated signal to the decoding section
44. - 81  S06P1566  The decoding section 44 decodes a Manchester code
or the like as a signal supplied from the demodulating section 43,  and
supplies the data obtained by the decoding to the data  processing section
45. The data processing section 45  performs predetermined processing
on the basis of the data  supplied from the decoding section 44. [0227]
Next, referring to the flow chart in Fig. 19, a  description will be given of
the processing of the  communication device 11 as the initiator. [0228]  In
step S101, the control section 29 (Fig. 17) of the  communication device
11 as the initiator sets the  communication mode in which communication
is performed with  



the target. That is, the communication device 11 as the  initiator
determines which one of passive mode communication  and simple mode
communication is to be performed with the  target. [0229]  At this time, in a
case where, for example,  communication for transmitting a large amount
of data from  the target is to be performed between the communication
device 11 as the initiator and the target, in step S101, the  communication
mode is set to the passive mode. on the other  hand, in a case where, for
example, communication for - 82  S06P1566  transmitting a small amount
of data from the target is to be  performed between the communication
device 11 as the  initiator and the target, in step 5101, the communication
mode is set to the simple mode. [0230]  Alternatively, in a case where the
communication system  in Fig. 16 is applied to, for example, an
application in  which the number of targets serving as the communicating
parties with the communication device 1.1 as the initiator is  not
determined (is an indefinite number), in step 5101, the  communication
mode is set to the simple mode. On the other  hand, in a case where the
communication system in Fig. 16 is  applied to, for example, an
application which assumes that  only one target serves as the
communicating party with the  



communication device 11 as the initiator, in step 5101, the
communication mode is set to the simple mode. [0231]  After the
communication mode is determined in step 5101,  the process proceeds
to step 5102, where the control section  29 controls the individual blocks
of the communication device 11 so as to perform an RFCA process, and
when no  electromagnetic wave from another device exists, causes
outputting of an electromagnetic wave to be started, and the  process
proceeds to step 5103. [0232] - 83  S06P1566  In step 5103, the control
section 29 determines the current communication mode, and if it is
determined that the  communication mode is set to the passive mode, the
process  proceeds to step 5104, where the control section 29 controls  the
individual blocks of the communication device 11 so as  to perform
communication in passive mode. [0233]  In step 5104, first, steps 5104-1
and S104-2 as the SDD  process are performed. [0234]  Specifically, in
step S104-1, the control section 29  controls the individual blocks of the
communication device  11 so as to transmit a polling request frame (Fig.
9) where  one of the values specified by NFCIP-1 is set in the time  



slot information TSN. [0235]  It should be noted that as described above
with  reference to Fig. 9, the current NFCIP-1 specifies that the  time slot
information TSN of 1 byte of the polling request  frame transmitted by the
SDD process of passive mode  communication must have one of the
values OOH, 0111, 0311, 0'711,  OFH. In step S104-1, a polling request
frame with one of  these five values OOH, 0111, 0311, 07H, OFH set in
the time  slot information TSN is transmitted. [0236] - 84  S06P1566  In
this case, the 1-byte values OOH, 01H, 03H, 07H, OFH,  which are
specified by the current NFCIP-1 as the values  that must be set in the
time slot information TSN of a  polling request frame transmitted by the
SDD process of  passive mode communication, will be hereinafter referred
to  as standard values where appropriate. [0237]  In the SDD process of
passive mode communication, as  described above, each of one or more
targets receives a  polling request frame from the initiator, and transmits,
in  reply to that polling request frame, a polling response  frame (Fig. 10)
including a NFCID2 for identifying the  target at the timing of a time slot
determined by a random  number. Accordingly, in step 5104-2, the control
section 29  



controls the individual blocks of the communication device  11. so as to
receive the polling response frame transmitted  from the target. The
NFCID2 for identifying the target is  thus acquired, and each of the one or
more targets is  identified on the basis of that ID. [0238]  The processing
of steps 5104-1 and 5104-2, that is, the  SDD process thus ends, and in
step 5104-3, the control.  section 29 controls the individual. blocks of the
communication device 11 so as to transmit a command ATR REQ.
[02391 - 85  S06P1566  Since a response ATR RES will be transmitted
from the  target in reply to the command ATR REQ from the initiator,  in
step 5104-4, the control section 29 controls the individual. blocks of the
communication device 11 so as to  receive the response ATR_RES from
the target, and recognizes  the attributes of the target or the like from the
response  ATR RES. [0240]  Further, in step 5104-5, the control section
29  controls the individual blocks of the communication device  11 so as to
transmit a command DEP REQ requesting for real  data. [0241]  In
response to the command DEP REQ from the initiator,  



the target will transmit a response DEPRES including the  real data
requested for by the command DEP REQ. Accordingly,  in step 5104-6,
the control section 29 controls the  individual blocks of the communication
device 11. so as to  receive the response DEP RES from the target, and
acquires  the real data, which is requested for by the command DEP REQ,
from the response DEP RES. [0242]  That is, when the communication
mode is the passive  mode, for example, data exchange of real data is
performed  in the mariner as described above with reference to Fig. 14, -
86  S06P1566  between the communication device 11 as the initiator and
the  communication device 12 as the target. [0243]  On the other hand, if it
is determined in step 5103  that the communication mode is set to the
simple mode, the  process proceeds to step 5105, where the control
section 29  controls the individual blocks of the communication device  11
so as to transmit a polling request frame (Fig. 9) with a  specific value set
in the time slot information TSN. [0244]  As described above, in the
passive mode, one of the  five standard values 00H, 01H, 03H, 0711,
OFH is set in the  time slot information TSN of 1 byte of a polling request
frame. In the simple mode, a 1-byte value other than the  



five standard values 0011, 0111, 03H, 0711, OFH is set as a  specific
value in the time slot information TSN of 1 byte of  the polling request
frame. [0245]  Upon receiving a polling request frame with a specific
value set in the time slot information TSN, as will be  described later, the
target will transmit a polling response  frame including real data in the
(portion of) Pad of the  payload field at the timing of a time slot set in
advance.  Accordingly, in step 5106, the control. section 29 controls  the
individual blocks of the communication device 11 so as - 87  S06P1566  to
receive the polling response frame transmitted from the  target, thereby
acquiring real data from the target. [0246]  Next, referring to the flow chart
in Fig. 20, a  description will be given of the processing of the
communication device 12 serving as the target.  [0247] For example,
when the communication device 11 as the  initiator starts outputting an
electromagnetic wave in step  S102 of Fig. 19, and the communication
device 12 as the  target is brought close to the initiator, the power supply
section 48 (Fig. 18) of the communication device 12 draws  power from
the electromagnetic wave from the initiator, and  supplies the power to the
individual blocks of the  



communication device 12. Accordingly, the communication  device 12
becomes operable. [0248]  When the communication device 12 becomes
operable, in  step 5111, the control section 49 controls the individual
blocks of the communication device 12 so as to receive a  polling request
frame transmitted from the initiator.  [0249] Then, in step S112, the control
section 49 recognizes  the time slot information TSN included in the
polling  request frame (Fig. 9) from the initiator, and determines - 88
S06P1566  whether or not the time slot information TSN indicates a
standard value (first value) or specific value (second  value). [0250]  If it is
determined in step S112 that the time slot  information TSN indicates a
standard value, the process  proceeds to step 3113, where the control
section 49 controls  the individual blocks of the communication device 12
so as  to perform communication in passive mode. [0251]  That is, in step
5113, first, the processing of steps  5113-1 and 5113-2 as the SDD
process is performed. [0252]  Specifically, in step S113-1, the control
section 49  



generates an integer R within the range of 0 to TSN by a  random number,
and determines the time slot #R specified by  the random number R as
the time slot used for transmission  of a polling response frame. Then, in
step S113-2, the  control section 49 controls the individual blocks of the
communication device 12 so as to transmit a polling response  frame
including a NFCID2 at the timing of the time slot #R.  [0253] Thereafter, as
described above with reference to Fig.  19, the initiator will transmit a
command ATR REQ.  Accordingly, in step S113-3, the control section 49
controls - 89  S06P1566  the individual blocks of the communication
device 12 so as  to receive the command ATR REQ from the initiator.
Further,  the process proceeds from step 5113-3 to step 5113-4, where
the control section 49 controls the individual blocks of the  communication
device 12 so as to transmit a response DEPRES  including the real data
requested for by the command ATR_REQ  from the initiator. [0254]  As
described above with reference to Fig. 19, the  initiator that has received
the response ATR RES will  transmit a command DEP REQ requesting for
real data.  Accordingly, in step 5113-5, the control section 49 controls  the
individual blocks of the communication device 12 so as  to transmit a
response DEP_RES including the real data  



requested for by the command DEP_REQ from the initiator.  [0255] In a
case where the size of real data is large and thus  it is impossible to
transmit the entire real data completely  by a single frame of response
DEP_RES alone, exchange of the  command DEP REQ and the response
DEP RES is performed a  plurality of times between the initiator and the
target.  Real data is thus transmitted in a plurality of times from  the target
to the initiator. [0256]  On the other hand, if it is determined in step S112 -
90  S06P1566  that the time slot information TSN indicates a specific
value, the process proceeds to step 5114, where the control  section 49
controls the individual blocks of the  communication device 12 so as to
transmit a polling response  frame including real data in the (portion of)
Pad of the  payload field, at the timing of a time slot set in advance.
[0257] That is, for example, as described above with reference  to Fig. 15,
a polling response frame including real data in  Pad of the payload field is
transmitted at the timing of the  first time slot #0 of the time slots used in
the SDD process.  [0258] Therefore, in a case where the real data
transmitted by  the target to the initiator has a size equal to the size of  



Pad or less, that is, 8 bytes or less, in step 5101 of Fig.  19, the
communication device 12 as the initiator sets the  simple mode as the
communication mode, thereby achieving a  reduction in communication
time in comparison to the case of  performing passive mode
communication as described above  with reference to Figs. 14 and 15.
[0259]  In Fig. 20, with the time slot set in advance taken as  the first time
slot #0 of the time slots used in the SDD  process, the communication
device 12 as the target transmits  a polling response frame including real
data in Pad of the - 91  S06P1566  payload field at the timing of the time
slot #0. However,  it is also possible to set another time slot in advance as
the time slot in which a polling response frame including  real data in Pad
of the payload field is transmitted. [0260]  However, as described above
with reference to rig. 8, a  time slot #i is the i+l-th time slot as seen from a
polling  request frame. Hence, the greatest reduction in communication
time can be achieved when the time slot #0 is  set as the time slot in
which a polling response frame  including real data in Pad of the payload
field is  transmitted. [0261]  Next, when the target transmits to the initiator
a  



polling response frame with real data set in Pad of the  payload field, the
real data is restricted to a size equal  to less than the size of Pad, that is, 8
bytes. [0262]  Accordingly, for real data with a size exceeding 8  bytes, the
real data is split into a plurality of blocks  whose size is 8 bytes or less,
and a plurality of polling  response frames with the plurality of blocks
respectively  set in Pad can be transmitted from the target to the  initiator
at respective timings of a plurality of time slots.  [0263] - 92  S06P1566
That is, in the SDD process, the number of time slots  equal to the time
slot information TSN plus 1 is prepared.  Since the SDD process is a
process which takes into consideration situations where a plurality of
targets exist  around the initiator and which is performed to identify each
one of the plurality of targets, and further, in the SDD  process, time slots
are used so that a collision of polling  response frames transmitted from
the plurality of targets is  avoided as much as possible. Therefore, use of
a plurality  of time slots by a single target is not expected (In order  to
avoid collision as much as possible, the number of time  slots used by a
single target should be restricted to one).  [0264] On the other hand, since
communication in simple mode  



is performed under the assumption that, for example, only  one target
exists around the initiator, there is no collision between polling response
frames respectively  transmitted from a plurality of targets. Therefore,
there  is no need to restrict the number of time slots used by a  single
target to one. [0265]  Accordingly, in simple mode communication, as
shown in  Fig. 21, a plurality of polling response frames each having  real
data set in Pad can be transmitted from the target to  the initiator at the
respective timings of a plurality of - 93  S06P1566  time slots. [0266]
Now, consider a case where real data of a size  exceeding 8 bytes is split
into, for example, blocks each  having a size of 8 bytes or less. If the
number of blocks  is TSN+l at this time, in Fig. 21, a polling response
frame  where the i-th block (i = 1, 2, ..., TSN+l) of the TSN+l  blocks is set
in Pad is transmitted from the target to the  initiator at the timing of a time
slot #i-1. [0267]  It should be noted that since the width (time) T, of a  time
slot is approximately 1.2 ms as described above, as  shown in Fig. 21, the
communication time required for  transmitting TSN+l polling response
frames is obtained by  



adding TSN x 1.2 ms to the communication time (approximately  4.06404
ms) required for transmitting a single polling  response frame as shown in
Fig. 15. [0268]  Next, referring to the flow chart in Fig. 22, a  description
will be given of the processing of the  communication device 11 (Fig. 16)
as the initiator in a case  where, as shown in Fig. 21, one or more polling
request  frames are used for communication in simple mode. [0269]  In
step 5121, in the same manner as in step 5101 of Fig. - 94  S06P1566
19, the control section 29 (Fig. 17) of the communication  device 11 as the
initiator sets the communication mode in  which communication is
performed with the target, and the  process proceeds to step 5122, where
the control section 29  controls the individual blocks of the communication
device  11 so as to perform an RFCA process. If no electromagnetic
wave from another devices exists, the control section 29  causes
outputting of an electromagnetic wave to be started,  and the process
proceeds to step 5123. [0270]  In step 5123, the control section 29
determines the  current communication mode, and if it is determined that
the  communication mode is set to the passive mode, the process
proceeds to step 5124, where the control section 29 controls  



the individual blocks of the communication device 11 so as  to perform
communication in passive mode. [0271]  That is, in step 5124, the same
processes as those of  steps 5104-1, 5104-2, 5104-3, 5104-4, 5104-5,
and S104-6 in  Fig. 19 are respectively performed in steps S124-1,
5124-2,  S124-3, 5124-4, 5124-5, and 5124-6. Accordingly, for example,
data exchange of real data is performed by the  communication in passive
mode described above with reference  to Fig. 14, between the
communication device 11, as the  initiator and the communication device
12 as the target. - 95  S06P1566  [0272] On the other hand, if it is
determined in step S123  that the communication mode is set to the
simple mode, the  process proceeds to step 5125, where the control
section 29  controls the individual blocks of the communication device  11
so as to transmit a polling request frame (Fig. 9) with a  specific value set
in the time slot information TSN. [0273]  Adopted as the specific value set
in the time slot  information TSN at this time is a size-corresponding value
corresponding to the size of real data received by the  communication
device 11 as the initiator from the target,  that is, for example, a
subtraction value (or a value equal  to or larger than the subtraction value)
obtained by raising  



the decimals of the quotient that results from dividing the  size (byte count)
of the real data received from the target  by 8 bytes as the size of Pad, to
the next whole number, and  subtracting 1 from the resultant value. [0274]
If a size-corresponding value corresponding to the size  of real data
received from the target is equal to any of the  five standard values OOH,
01H, 03H, 07H, OFH, a value that  is larger than that value and is not a
standard value is  adopted as the specific value. [0275] - 96  S06P1566
In this case, since the time slot information TSN is 1  byte long as
described above with reference to Fig. 9, its  maximum value is FFH, and
the maximum number of time slots  and therefore the maximum number of
polling response frames  that can be returned by the target in reply to a
single  polling request frame is FFH+l. Therefore, in a case where  a
size-corresponding value corresponding to the size of real  data received
from the target exceeds FFH, the real data  cannot be completely
transmitted from the target to the  initiator even when Pads of FFH+l
polling response frames as  the maximum number of polling response
frames are used.  [0276] As described above, in a case where a size-
corresponding value corresponding to the size of real data  



received from the target exceeds FFH, that is, in a case  where the size of
real data exceeds 8 bytes x 256, in the  simple mode, the real data cannot
be transmitted from the  target to the initiator solely by using Pads of
polling  response frames. Accordingly, in step 5121, the control  section
29 (Fig. 17) of the communication device 11 sets the  communication
mode to the passive mode that enables exchange  of a large amount of
real data. 0277]  In step S125, when a polling request frame with a
specific value set in the time slot information TSN is - 97  S06P1566
transmitted, the process proceeds to step 5126, where the  control section
29 controls the individual blocks of the  communication device 11 so as to
receive polling response  frames transmitted from the target. [0278]  That
is, as will be described later, the target that  has received the polling
request frame with a specific value  set in the time slot information TSN
will transmit, for  example, TSN+1 polling response frames where TSN+1
blocks  obtained by splitting real data into 8 bytes corresponding  to the
size of Pad are respectively set in their Pads, at  the respective timings of
time slots #0 to #TSN.  Accordingly, in step 5126, each of the TSN+1
polling  response frames transmitted at the respective timings of the  



time slots #0 to #TSN is received. [0279]  Then, the process proceeds to
step S127, where the  control section 29 combines the respective TSN+l
blocks  included in the TSN+l polling response frames to reconstruct the
original real data, thereby acquiring real data from the  target. [0280]
Next, referring to the flow chart in rig. 23, a  description will be given of the
processing of the  communication device 12 as the target in a case where,
as - 98  S06P1566  shown in Fig. 21, one or more polling request frames
are used for communication in simple mode.  [0281] For example, when
the communication device 11 as the  initiator starts outputting an
electromagnetic wave in step  S122 of Fig. 22, and the communication
device 12 as the  target is brought close to the initiator, the power supply
section 48 (Fig. 18) of the communication device 12 draws  power from
the electromagnetic wave from the initiator and  supplies the power to the
individual blocks of the  communication device 12. Accordingly, the
communication  device 12 becomes operable. [0282]  When the
communication device 12 becomes operable, in  



step 5131, the control section 49 (Fig. 18) controls the  individual blocks of
the communication device 12 so as to  receive a polling request frame
transmitted from the  initiator. [0283]  Then, in step 5132, the control
section 49 recognizes  the time slot information TSN included in the
polling  request frame (Fig. 9) from the initiator, and determines  whether
or not the time slot information TSN indicates a  standard value or specific
value. [0284] - 99  S06P1566  If it is determined in step S132 that the time
slot information TSN indicates a standard value, the process  proceeds to
step S133, where the control section 49 controls  the individual blocks of
the communication device 12 so as  to perform communication in passive
mode. [0285]  That is, in step 5133, the same processes as those of
steps 5113-1, 5113-2, 5113-3, 5113-4, 5113-5, and 5113-6 in  Fig. 20 are
respectively performed in steps 5133-1, 5133-2,  5133-3, 5133-4, S133-5,
and 5133-6. Accordingly, for example, data exchange of real data is
performed by the  communication in passive mode described above with
reference  to Fig. 14, between the communication device 11 as the
initiator and the communication device 12 as the target.  



[02861 On the other hand, if it is determined in step S132  that the time
slot information TSN indicates a specific  value, the process proceeds to
step 5134, where the control  section 49 controls the individual blocks of
the  communication device 12 so as to transmit TSN+1 polling  response
frames respectively including TSN+l blocks obtained  by splitting real data
into parts having the size of Pad, at  the respective timings of the time
slots #0 to #TSN as the  time slots set in advance. That is, a polling
response  frame where the i-th block (i = 1, 2, ..., TSN+l) of the - 100
S06P1566  TSN+l blocks is set in Pad is transmitted from the target to  the
initiator at the timing of a time slot #i-i. [0287]  It should be noted that
when real data is split into  blocks with the size of Pad, there may be times
when a block  whose size is less than the size of Pad is generated. Such
a block with a size less than the size of Pad is changed into a block
having the size of Pad by, for example, padding.  [0288] In this way, even
by communication in simple mode, data  of up to a certain size can be
transmitted from the target  to the initiator by using a plurality of polling
response  frames. [0289]  



In this case, in simple mode communication, the start  position (the timing
of start) of each of a plurality of  time slots used for transmission of a
plurality of polling  response frames conforms to the specification of
NFCIP-l  (ISO/IEC 18092). Further, the format of polling response  frames
transmitted by the target at the timing of respective  time slots also
conforms to the format specified by NFCIP-1  shown in Fig. 10. [0290]
Therefore, with regard to polling response frames  transmitted by the
target in simple mode communication, the - 101  S06P1566  initiator can
recognize the start of each polling response  frame by the preamble in its
preamble field (Fig. 10).  Further, with regard to polling response frames
transmitted  by the target in simple mode communication, the initiator  can
achieve synchronization by the synchronization pattern  in their
synchronization fields (Fig. 10). [0291]  It should be noted that in the
communication device 12  as the target, regardless of whether real data is
transmitted by using a single polling response frame or a  plurality of
polling response frames, an error detection  code or error correction code
such as CRC or ECC (Error  Checking and Correction) is added to the
real data depending  on the contents or intended use of the real data, and
the  



real data with the error detection code or error correction  code added
thereto as a whole can be transmitted by using  one or a plurality of polling
response frames. [0292]  Further, in a case where real data is split into a
plurality of blocks, and the plurality of blocks are  transmitted by using a
plurality of polling response frames,  an error detection code or error
correction code can be  added to each of the blocks. However, in this
case, it is  necessary to split real data in such a way that the size of  each
block with the error detection code or error correction - 102  S06P1566
code added thereto is equal to or smaller than the size of  Pad. [02931  By
adding an error detection code or error correction  code in this way, it is
possible to perform error detection  or error correction on the initiator side.
[0294]  Further, real data may be interleaved.  [0295] It should be noted
that in a case where, on the target  side, real data is split into a plurality of
blocks, and the  plurality of blocks are transmitted by using a plurality of
polling response frames, the initiator recognizes in advance  the splitting
method in which the target slits real data  



into a plurality of blocks (including the size of blocks  into which real data
is to be split), and reconstructs the  original real data from the plurality of
blocks on the basis  of the splitting method. [0296]  In the above-described
case, real data is split into  blocks with the size of Pad, that is, blocks of a
fixed size,  the method of splitting real data is not limited to this.  That is,
for example, real data can be split into blocks of a variable size equal to or
smaller than the size of Pad.  It should be noted, however, that if the size
of blocks is - 103  S06P1566  less than the size of Pad, the extra size is
padded when setting the blocks in Pads of polling response frames.
[0297] Next, in the embodiment shown in Figs. 21 to 23, on the  basis of
the time slot information TSN included in a polling  request frame
transmitted by the initiator, the target transmits TSN+l polling response
frames at the respective  timings of the time slots #0 to #TSN. In other
words, the  target transmits polling response frames by using all of the
time slots #0 to #TSN. However, as shown in Fig. 24, it is  also possible,
for example, to select N time slots used for  the transmission of polling
response frames, N being a  number not smaller than 1 and not larger
than SN+l, from  among the time slots #0 to #TSN, and transmit polling  



response frames by using only the N time slots. [0298]  In this case, in
Fig. 24, two polling response frames  are transmitted respectively at the
timings of two time  slots #1 and #3 selected from among the time slots #0
to  #TSN. [0299]  Next, referring to the flow chart in Fig. 25, a  description
will be given of the processing of the  communication device 11 (Fig. 16)
as the initiator in a case  where, as shown in Fig. 24, N time slots selected
from among - 104  S06P1566  the time slots #0 to #TSN are used in
simple mode communication.  [0300] In step S141, in the same manner as
in step S101 of Fig.  19, the control section 29 (Fig. 17) of the
communication  device 11 as the initiator sets the communication mode in
which communication is performed with the target, and the  process
proceeds to step 5142, where the control section 29  controls the
individual blocks of the communication device  11 so as to perform an
RFCA process. If no electromagnetic  wave from another device exists,
the control section 29  causes output of an electromagnetic wave to be
started, and  the process proceeds to step 5143. [0301]  



In step 5143, the control section 29 determines the  current
communication mode, and if it is determined that the  communication
mode is set to the passive mode, the process  proceeds to step 5144,
where the control section 29 controls  the individual blocks of the
communication device 11 so as  to perform communication in passive
mode. [0302]  That is, in step 5144, the same processes as those of
steps 5104-1, 5104-2, 5104-3, 5104-4, 5104-5, and 5104-6 in  Fig. 19 are
respectively performed in steps 5144-1, 5144-2,  5144-3, 5144-4, 5144-5,
and 5144-6. Accordingly, for - 105  S06P1566  example, data exchange of
real data is performed by the communication in passive mode described
above with reference  to Fig. 14, between the communication device 11 as
the  initiator and the communication device 12 as the target.  [0303] On
the other hand, if it is determined in step S143  that the communication
mode is set to the simple mode, the  process proceeds to step S145,
where the control section 29  controls the individual blocks of the
communication device  11 so as to transmit a polling request frame (Fig.
9) with a  specific value (1-byte value other than a standard value)  set in
the time slot information TSN. [0304]  it should be noted that in this case,
on the basis of  



the time slot information TSN, the target transmits polling  response
frames by using the N time slots selected from  among the time slots #0 to
#TSN. At this time, it is  assumed that which N time slots of the time slots
#0 to #TSN  are to be used in transmitting polling response frames is  set
(determined) in advance for the initiator and the target  with respect to
each value of (specific value set in) the  time slot information TSN, for
example. [0305]  Then, in step 5145, a polling request frame including  the
time slot information TSN in which a specific value 106  S06P1566
corresponding to the N time slots used for the transmission  of polling
response frames is set, is transmitted. [0306]  After the transmission of a
polling response frame in  step 5145, the process proceeds to step 5147,
where the  control section 29 controls the individual blocks of the
communication device 11 so as to receive polling response  frames
transmitted from the target. [03077  That is, the target that has received a
polling request  frame with a specific value set in the time slot information
TSN will transmit N polling response frames including (blocks obtained by
splitting) real data at the respective  timings of the N time slots of the time
slots #0 to #TSN  



which are set in advance with respect to the time slot  information TSN.
Accordingly, in step 5147, each of the N  polling response frames
transmitted at the respective  timings of the N time slots is received.
[0308]  Then, the process proceeds to step 3149, where the  control
section 29 combines the N blocks respectively  included in the N polling
response frames to reconstruct the original real data, thereby acquiring
real data from the  target. [0309] - 107  S06P1566  Next, referring to the
flow chart in Fig. 26, a description will be given of the processing of the
communication device 12 as the target in a case where, as  shown in Fig.
24, N time slots selected from among the time  slots #0 to #TSN are used
in simple mode communication.  [0310] For example, when the
communication device 11 as the  initiator starts outputting an
electromagnetic wave in step  S142 of Fig. 25, and the communication
device 12 as the  target is brought close to the initiator, the power supply
section 48 (Fig. 18) of the communication device 12 draws  power from
the electromagnetic wave from the initiator and  supplies the power to the
individual blocks of the  communication device 12. Accordingly, the
communication  



device 12 becomes operable. [0311]  When the communication device 12
becomes operable, in  step 5151, the control section 49 (Fig. 18) controls
the  individual blocks of the communication device 12 so as to  receive a
polling request frame transmitted from the  initiator. [0312]  Then, in step
5152, the control section 49 recognizes  the time slot information TSN
included in the polling  request frame (Fig. 9) from the initiator, and
determines - 108  S06P1566  whether or not the time slot information TSN
indicates a standard value or specific value.  [0313] If it is determined in
step 5152 that the time slot  information TSN indicates a standard value,
the process  proceeds to step 5153, where the control section 49 controls
the individual blocks of the communication device 12 so as  to perform
communication in passive mode. [0314]  That is, in step 5153, the same
processes as those of  steps 5113-1, 5113-2, S113-3, 5113-4, 5113-5,
and 5113-6 in  Fig. 20 are respectively performed in steps 5153-1, 5153-2,
5153-3, 5153-4, 5153-5, and 5153-6. Accordingly, for example, data
exchange of real data is performed by the  



communication in passive mode described above with reference  to Fig.
14, between the communication device 11 as the  initiator and the
communication device 12 as the target.  [0315] On the other hand, if it is
determined in step 5152  that the time slot information indicates a specific
value,  the process proceeds to step 5154 where, on the basis of the  time
slot information TSN, the control section 49 selects N  time slots used for
the transmission of polling response  frames from among the time slots #0
to #TSN, that is,  selects the N time slots set in advance with respect to
the 109  S06P1566  time slot information TSN, and the process proceeds
to step  5155. [0316]  In step 5155, the control section 49 controls the
individual blocks of the communication device 12 so as to,  for example,
transmit N polling response frames respectively  including N blocks
obtained by splitting real data, at the  respective timings of the N time slots
selected in step 5154.  [0317] It should be noted that in this case, it is
assumed  that the size of each block obtained by splitting real data  into N
blocks is equal to or less than the size of Pad.  [0318] In this way, by
transmitting polling response frames by  



using N time slots selected from among the time slots #0 to  #TSN in
simple mode communication, provided that N is a  plural number, as in the
embodiment shown in Figs. 21 to 23,  data of up to a certain size can be
transmitted from the  target to the initiator even by simple mode
communication.  [0319] Further, with respect to the time slot information
TSN,  the N time slots used for the transmission of polling  response
frames are hidden in secret except for the  communication devices 11 and
12 (Fig. 16). Therefore,  devices other than the communication devices 11
and 12 - 110  S06P1566  cannot tell at the timing of which time slots the
polling  response frames including (blocks of) real data will be
transmitted. From this point of view, it can be said that  enhanced
resistance against eavesdropping from the outside,  that is, enhanced
security is accomplished. [0320]  In the above-described embodiment, it is
assumed that  in simple mode communication, one target serves as the
party  with which the initiator communicates. However, if  specified in
advance, a plurality of targets may serve as  the parties with which the
initiator communicates instead of  one target, and simple mode
communication can be performed  between each of the plurality of targets
and the initiator.  [0321] 



Fig. 27 shows another example of the configuration of a  communication
system capable of communication in simple mode,  in addition to the near
field communication compliant with  NFCIP-l. It should be noted that in the
drawing, portions  corresponding to those in Fig. 16 are denoted by the
same  symbols. [0322]  In the embodiment shown in Fig. 27, the
communication  system includes the communication devise 11 and 12,
and a  communication device 13. [0323] - 111  S06P1566  The
communication device 13 is configured in the same  manner as the
communication device 12. Therefore, the  communication device 13
implements only the passive mode  with regard to NFCIP-1. Further, the
communication device  13 functions only as the target that transmits data
by load- modulating the electromagnetic wave outputted by the  initiator.
[0324]  The communication system in Fig. 27 is applied to an  application
which assumes that, for example, the initiator  communicates with two or
less (1 or more) targets. [0325]  Examples of an application which
assumes that the  initiator communicates with two or less targets include
one  



in which a R/W as the initiator is installed at the gate for  entry to an
attraction in an amusement park, an IC card as a  target, which functions
as the passport (ticket) for using  the attraction, is issued to the user, and
the validity of  the passport is checked at the gate. [0326]  That is, in the
amusement park, an IC card storing  information on the passport
expiration date is issued to the  user. In particular, with respect to a pair of
users as a  so-called couple such as a husband and a wife, for example,
IC cards each storing information on the passport expiration - 112
S06P1566  date and serving as two targets #1 and #2 are issued. Then,
one of the pair of users holds the two IC cards respectively  issued to the
pair of users, over the R/W one on top of the  other. In this case, real data
indicating the expiration  date stored in each of the two IC cards is
transmitted from  the IC card to the R/W, and the expiration date indicated
by  the real data is checked by the R/W. That is, passport  expiration
dates for two persons are checked at once. [0327]  Now, consider a case
where, in simple mode  communication, two targets, the communication
device 12 as  the first target #1, and the communication device 13 as the
second target #2, are the parties with which the  communication device 11
as the initiator communicates. In  



this case, for example, as shown in Fig. 28, simple mode  communication
is performed between the initiator and each of  the two targets #1, #2.
[0328]  That is, with respect to a polling request frame from  the initiator,
the target #1 selects N time slots, where N  is 1 or larger and TSN+1 or
smaller, from among the time  slots #0 to #TSN on the basis of the time
slot information  TSN included in that polling request frame, and transmits
polling response frames by using the N time slots. Likewise,  with respect
to a polling request frame from the initiator, - 113  S06P1566  the target
#2 selects N' time slots, where N' is 1 or larger  and TSN+l or smaller,
from among the time slots #0 to #TSN  on the basis of the time slot
information TSN included in  that polling request frame, and transmits
polling response  frames by using the N' time slots. [0329]  In this case, N,
N', TSN satisfy the expression TSN+l  N+N'. [0330]  Further, the N time
slots used by the target #1 and the  N' time slots used by the target #2 are
set for each value of time slot information TSN in advance so as not to
overlap.  [0331] In the embodiment in Fig. 28, with respect to the time  



slot information TSN included in the polling request frame  transmitted by
the initiator, the time slots used by the  targets #1 and the time slots used
by the targets #2 are  respectively set as time slots #1, #3, ..., and time
slots  #0, #2, ... in advance. In accordance with this setting,  the target #1
transmits polling response frames at the  respective timings of time slots
#1, #3, ..., and the target  #2 transmits polling response frames at the
respective  timings of time slots #0, #2, ... . [0332]  In the embodiment
shown in Figs. 27 and 28, with - 114  S06P1566  respect to the polling
request frame transmitted by the communication device 11 as the initiator,
the two targets,  the communication device 12 as the target #1 and the
communication device 13 as the target #2, respectively  transmit polling
response frames at the timings of non- overlapping time slots. However,
the number of targets that  return (transmit) polling response frames with
respect to a  polling request frame from the initiator, that is, the  number of
targets that performs communication in simple mode  with the initiator is
not limited to two. [0333]  That is, the number of targets that perform
communication in simple mode with the initiator can be set  to an arbitrary
number that is 1 or larger and TSN+1 or  



smaller. [0334]  It should be noted, however, that the maximum number of
targets that perform communication in simple mode with the  initiator
needs to be set (determined) in advance. In  addition, the time slots
respectively used by the maximum  number of targets need to be set from
among the TSN+1 time  slots in advance so as not to overlap. [0335]  Fig.
29 shows time slots respectively used by four  targets #1, #2, #3, #4 in a
case where the maximum number of - 115  S06P1566  targets that
perform communication in simple mode with the  initiator is set to four
(four kinds) in advance. [0336]  That is, Fig. 29 shows (an example of how
to set) time  slots respectively used by the four targets #1, #2, #3, #4  in a
case where the time slot information TSN indicates 22.  [0337] The marks
x in Fig. 29 indicate time slots used by the  targets. Thus, in Fig. 29, a
setting is made in advance  such that the time slots used by the target C.
are time  slots #1, #11, #19, #20, #22, the time slots used by the  target #2
are time slots #4, #6, #13, #17, #21, the time  slots used by the target #3
are time slots #2, #5, #9, #12,  #15, and the time slots used by the target
#4 are time slots  



#3, #7, #10, #14, #18. [0338]  Now, a series of time slots set in advance
as the time  slots to be used by the targets are referred to as a channel,
and the channel to be used by a target #i is described as a  channel #i. In
this case, in Fig. 29, with the time slots  #1, #11, #19, #20, #22 set as a
channel #1, the time slots  #4, #6, #13, #17, #21 set as a channel #2, the
time slots #2,  #5, #9, #12, #15 set as a channel #3, and the time slots #3,
#7, #10, #14, #18 set as a channel #4, the four targets #1 to #4 transmit
(return) polling response frames by using the - 116  S06P1566  channels
#1 to #4, respectively, in reply to a polling request frame from the initiator.
[0339] For each initiator and target, a table (hereinafter,  referred to as
channel table as appropriate) as shown in Fig.  29 which illustrates (time
slots constituting) a channel #i  to be used by the target #i is stored in
association with  each value of time slot information (for example, stored
in  the EEPROM 29B (Fig. 17) and the EEPROM 49B (Fig. 18)). In
accordance with the size of real data received from the  target, for
example, the initiator transmits a polling  request frame including time slot
information TSN of a value  that allows use of a channel constituted by the
number of  time slots necessary for transmitting real data of that size.  



[0340] On the other hand, the target #i receives the polling  request frame
from the initiator, recognizes the time slots  constituting the channel #i
used by the target #i itself,  from the channel table associated with the
time slot  information TSN included in that polling request frame, and
transmits polling response frames including (blocks obtained  by splitting)
real data by using the time slots. [0341]  That is, as described above, in
simple mode  communication, in a case where the initiator communicates
- 117  S06P1566  with each of targets #1 to #M not more than the
maximum number of targets set in advance, the initiator performs the
same processing as that described above in the flow chart of  Fig. 25.
[0342]  It should be noted, however, that in step S145 of Fig.  25, in
accordance with the size of real data received from  each of the plurality of
targets #1 to #M, the initiator  transmits a polling request frame including
time slot  information TSN of a value that allows use of a channel
constituted by the number of time slots necessary for each  of the targets
#1 to #M to transmit real data of that size.  [0343] Further, in step 5149, by
referring to the channel  



table (Fig. 29), the control section 29 recognizes the time  slots in which
the plurality of targets #1 to #M  respectively transmit polling response
frames. Accordingly,  for each one of the plurality of targets #1 to #M,
blocks  included in each of one or more polling response frames
transmitted from that target are combined to reconstruct the  original real
data. [0344]  In this case, as described above, by referring to the  channel
table (Fig. 29), the initiator can recognize the  time slot in which the i-th
target #i of the targets #1 to - 118  S06P1566  #M transmits a polling
response frame, so the polling response frame transmitted from the target
#i can be  recognized on the basis of the time slot in which the  polling
response frame was transmitted. [0345]  It should be noted that the polling
response frame  transmitted from the target #i can be also recognized
from a  NFCID 2 included in the polling response frame (Fig. 10).  [0346]
On the other hand, each of the plurality of targets #1  to #M performs the
same processing as that described in the  flow chart of Fig. 26. [0347]  It
should be noted, however, that in step 3154 of Fig.  



26, on the basis of the channel table (Fig. 29)  corresponding to the time
slot information TSN included in a  polling request frame from the initiator,
the i-th target #i  of the targets #1 to #M recognizes (selects) one or more
time slots constituting the channel #i that should be used  by itself. [0348]
Further, in step S155, provided that the number of time  slots constituting
the channel #i is N, the target #i splits  real data into N blocks, and
transmits N polling response  frames respectively including the N blocks at
the respective - 119  S06P1566  timings of the N time slots constituting
the channel #i. [0349]  As described above, even when there are a
plurality of  targets with which the initiator communicates, simple mode
communication can be performed between each of the plurality  of targets
and the initiator. [0350]  In this case, of the targets #1 to #M not larger
than  the maximum number of targets, the number of targets #i that  use
the channel #i must be one. That is, of the targets #1  to #M not larger
than the maximum number of targets, there  should not be more than one
target #i that uses the channel  #i. [0351]  



It should be noted that since the channel table is  hidden in secret except
for the initiator and a plurality of  targets that can perform simple mode
communication, devices  other than the initiator and the plurality of targets
cannot  tell which target transmits a polling response frame  including
(blocks of) real data in which time slot, making  it difficult to reconstruct the
original real data  transmitted by each of the plurality of targets. From this
point of view, it can be said that enhanced security is  achieved. [0352] -
120  S06P1566  Further, as for the channel table set for each value of
time slot information TSN, a plurality of channel tables  containing different
sets of time slots constituting a  channel are prepared in advance, and in
the initiator and  the target, the channel table to be referred to can be
changed at a predetermined time interval. In this case,  since the time slot
used by the target is changed at a  predetermined time interval, it is
possible to achieve  enhanced security. [0353]  As described above, in the
communication system shown  in Fig. 16 or Fig. 27, as specified by
NFCIP-l (ISO/IEC  18092), the communication device 11 as the initiator
has a  function of receiving polling response frames transmitted at  



the respective timings of a plurality of time slots in  response to one polling
request frame transmitted by the  initiator. [0354]  While NFCIP-1 specifies
that Pad of a polling response  frame be ignored, the communication
devices 12 and 13 as the  targets have a function of storing (setting) real
data in  Pad of a polling response frame for transmission to the  initiator.
[0355]  Further, the communication devices 12 and 13 as the - 121
S06P1566  targets has a function whereby, if the entire real data cannot
be completely stored into one Pad, real data is split  into a plurality of
blocks and stored into Pads of a  plurality of polling response frames.
[0356[  Further, the communication device 11 as the initiator  has a
function of reconstructing real data (block) stored in  Pads of polling
response frames transmitted by a single  target at the timing of one or
more time slots, into the  original real data. [0357]  Therefore, if real data
is of a size that can be stored  in one polling response frame, by using the
sequence of the  SDD process as it is, the real data can be transmitted
from  



the target to the initiator in a short communication time.  [03581 Further,
even in the case of real data whose size  exceeds a size that can be
stored in one polling response  frame, by using a plurality of polling
response frames  transmitted in TSN+1 time slots or a plurality of time
slots  selected from among the TSN+l time slots, such real data can  be
also transmitted from the target to the initiator in a  short communication
time by using the sequence of the SDD  process as it is. [0359] - 122
S06P1566  Further, in a case where a plurality of polling response frames
are transmitted by using a plurality of time  slots selected from among
TSN+l time slots, the time slots  selected from among the TSN+l time slots
are hidden in  secret from devices other than the initiator and the target,
thereby making it possible to ensure some level of security.  [0360]
Further, in a case where an error detection code or  error correction code
is added to real data, even when, for  example, a collision occurs as a
result of another device  transmitting some data at the timing of the time
slot in  which the target transmits a polling response frame, and the
initiator cannot correctly receive some of a plurality of  polling response
frames transmitted by the target, error  



detection or error correction can be performed on the basis  of other
correctly received polling response frames. [0361]  Next, while passive
mode communication and simple mode  communication are performed in
a so-called selective manner  in the above-described communication
system shown in Fig. 16  or Fig. 27, it is also possible to perform only
simple mode  communication. [0362]  That is, for example, in a
communication system such as  an IC card system on which a near field
communication - 123  S06P1566  protocol other than NFCIP-l is
implemented, if a plurality  of IC cards as targets exist around an R/W as
the initiator,  one time slot is assigned to each one of the plurality of IC
cards in advance so that there will be no overlap, and each  IC card
transmits real data requested for by the R/W at the  timing of the one time
slot assigned to that IC card. It is  thus possible to prevent a collision that
occurs when pieces  of real data transmitted to the R/W respectively from
the  plurality of IC cards are transmitted at the same timing.  [0363]
However, if only one time slot is assigned to one IC  card that
communicates with the R/W even in a case where the  IC card system is
applied to an application which assumes  that, for example, only one IC
card communicates with the  



R/W, only a small amount of data that can be transmitted in  one time slot
can be transmitted in response to a request  for real data from the R/W.
Therefore, in order to transmit  real data of up to a certain size from the IC
card to the  R/W, the R/W needs to make a request for real data a
plurality of times. This means that it takes up to a  certain amount of
communication time to transmit real data  of up to a certain size from the
IC card to the R/W. [0364]  Accordingly, even in the case of a
communication system  on which a near field communication protocol
other than - 124  S06P1566  NFCIP-1 is implemented, if the
communication system is one  which is applied to an application that
assumes the presence  of only one target that communicates with the
initiator, for  example, and which performs communication using time
slots,  the communication time required for transmitting real data  of up to
a certain size can be shortened by performing the  above-described
simple mode communication. [03653  Fig. 30 shows an example of the
configuration of a  communication system that performs simple mode
communication  (near field communication) as communication using time
slots.  [0366] In Fig. 30, the communication system includes
communication devices 101 and 102 that can perform simple  



mode communication, and data exchange of real data is  performed by
the above-described simple mode communication  performed between the
communication device 101 as the  initiator and the communication device
102 as the target.  [0367] It should be noted that in the embodiment
shown in Fig.  30, it is assumed that the communication device 101
functions only as the initiator that transmits data by  outputting an
electromagnetic wave by itself and modulating  the electromagnetic wave,
and the communication device 102  functions only as the target that
transmits data by - 125  S06P1566  performing load modulation on the
electromagnetic wave outputted by the initiator.  [0368] The
communication device 101 is configured in the same  manner as, for
example, the communication device 11 shown in  Fig. 17, and the
communication device 102 is configured in  the same manner as, for
example, the communication device 12  shown in Fig. 18. [0369]  Next, a
description will be given of the simple mode  communication performed in
the communication system in Fig.  30. For the simplicity of description, it is
assumed that,  like the communication device 11 in Fig. 16 which
complies  with NFCIP-l, the communication device 101 as the initiator  



makes a request for real data to the target by transmitting  the polling
request frame shown in Fig. 9. Further, it is  assumed that, like the
communication device 12 in Fig. 16  which complies with NFCIP-1, the
communication device 102 as  the target transmits real data to the initiator
by means of  the polling response frame shown in Fig. 10, in reply to the
polling request frame from the initiator. Further, it is  assumed that the
width TS of time slots, the number of time  slots prepared with respect to a
single polling request  frame, and the like are the same as those in the
case of SDD  process specified by NFCIP-l. - 126  S06P1566  (0370]
First, referring to the flow chart in Fig. 31, a  description will be given of
the processing of the  communication device 101 as the initiator in a case
where,  as shown in Fig. 21, one or more polling request frames are  used
for communication in simple mode. [0371]  The control section 29 (Fig. 17)
of the communication  device 101 as the initiator controls the individual
blocks  of the communication device 101 so as to start outputting an
electromagnetic wave. Then, in step 5201, in the same  manner as in step
S125 of Fig. 22, the control section 29  controls the individual blocks of the
communication device  11 so as to transmit a polling request frame (Fig.
9) with a  



1-byte value set in the time slot information TSN. [0372]  That is, in step
5201, a polling request frame where a  size-corresponding value of 1 byte
corresponding to the size  of real data received by the communication
device 101 as the  initiator from the target, is transmitted. [0373]  In the
communication system in Fig. 16 or Fig. 27,  since passive mode
communication can also be performed in  addition to simple mode
communication, in a case where  simple mode communication is
performed, a specific value, - 127  S06P1566  which is a 1-byte value
other than the standard values specified by NFCIP-1 as values that should
be set in the  time slot information TSN in passive mode communication
(SDD  process), is set in the time slot information TSN. However,  since
passive mode communication is not performed in the  communication
system in Fig. 30, an arbitrary 1-byte value  can be set in the time slot
information TSN. [0374]  When a polling request frame with a value set in
the  time slot information TSN is transmitted in step 5201, the  process
proceeds to step 5202, where the control section 29  controls the
individual blocks of the communication device  101 so as to receive polling
response frames transmitted  from the target. 



[0375]  That is, as will be described later, the target that  has received the
polling request frame with a value set in  the time slot information TSN will
transmit TSN+l polling  response frames where TSN+1 blocks obtained by
splitting  real data into 6 bytes corresponding to the size of Pad are
respectively set in their Pads, at the respective timings of  time slots #0 to
#TSN. Accordingly, in step 5202, each of  the TSN+l polling response
frames transmitted at the  respective timings of the time slots #0 to #TSN
is received.  [0376] - 128  S06P1566  Then, the process proceeds to step
5203, where the control section 29 combines the TSN+l blocks
respectively  included in the TSN+l polling response frames to reconstruct
the original real data, thereby acquiring real data from the  target. [0377]
Next, referring to the flow chart in Fig. 32, a  description will be given of
the processing of the  communication device 102 as the target in a case
where, as  shown in Fig. 21, one or more polling request frames are  used
for communication in simple mode. [0378]  For example, when the
communication device 101 as the  initiator starts outputting an
electromagnetic wave, and the  



communication device 102 as the target is brought close to  the initiator,
the power supply section 48 (Fig. 18) of the  communication device 102
draws power from the  electromagnetic wave from the initiator and
supplies the  power to the individual blocks of the communication device
102. Accordingly, the communication device 102 becomes  operable.
[0379]  When the communication device 102 becomes operable, in  step
5211, the control section 49 (Fig. 18) controls the  individual blocks of the
communication device 102 so as to - 129  S06P1566  receive a polling
request frame transmitted from the initiator.  [0380]  Then, in step 5212,
the control section 49 recognizes the time slot information TSN included in
the polling  request frame (Fig. 9) from the initiator, and on the basis  of
the time slot information TSN, recognizes the number  TSN+l of time slots
to be used for the transmission of real  data, and the process proceeds to
step 5213. [0381]  In step 5213, the control section 49 controls the
individual blocks of the communication device 102 so as to  transmit, for
example, TSN+l polling response frames  respectively including TSN+1
blocks obtained by splitting  



real data into parts having the size of Pad, at the  respective timings of the
N+l time slots #0 to #TSN that are  set in advance with respect to the time
slot information TSN.  That is, a polling response frame where the i-th
block (i =  1, 2, ..., TSN+1) of the TSN+1 blocks is set in Pad is
transmitted from the target to the initiator at the timing of a time slot #i-1.
[0382] As described above, by using a plurality of polling  response
frames, real data of up to a certain size can be  transmitted from the
communication device 102 as the target - 130  S06P1566  to the
communication device 101 as the initiator in a short  communication time.
[0383]  Next, referring to the flow chart in Fig. 33, a  description will be
given of the processing of the  communication device 101 (Fig. 30) as the
initiator in a  case where, as shown in Fig. 24, simple mode
communication  is performed by using N time slots selected from among
the  time slots #0 to #TSN. [0384]  The control section 29 (Fig. 17) of the
communication  device 101 as the initiator controls the individual blocks
of the communication device 101 so as to start outputting an
electromagnetic wave. Then, in step S201, the control  



section 29 controls the individual blocks of the  communication device 11
so as to transmit a polling request  frame (Fig. 9) with a 1-byte value set in
the time slot  information TSN. [0385]  In this case as well, as described
above with reference  to Fig. 25, the N time slots of the time slots #0 to
#TSN,  which are used for the target to transmit polling response  frames,
are set in advance for the communication device 101  as the initiator and
the communication device 102 as the  target with respect to each value of
time slot information - 131  S06P1566  TSN. [0386]  Then, in step S221, a
polling request frame including  time slot information TSN in which a value
corresponding to  the N time slots used for the transmission of polling
response frames is set, is transmitted. [0387]  After the transmission of a
polling response frame in  step S221, the process proceeds to step S223,
where the  control section 29 controls the individual blocks of the
communication device 101 so as to receive polling response  frames
transmitted from the target. [0388]  That is, the target that has received
the polling  



request frame with a value set in the time slot information  TSN will
transmit N polling response frames including  (blocks obtained by splitting)
real data, at the respective  timings of the N time slots of the time slots #0
to #TSN  which are set in advance with respect to the time slot
information TSN. Accordingly, in step S223, each of the N  polling
response frames transmitted at the respective  timings of the N time slots
is received. [0389]  Then, the process proceeds to step 5225, where the
control section 29 combines the N blocks respectively - 132  S06P1566
included in the N polling response frames to reconstruct the  original real
data, thereby acquiring real data from the  target. [0390]  Next, referring to
the flow chart in Fig. 34, a  description will be given of the processing of
the  communication device 102 (Fig. 30) as the target in a case  where, as
shown in Fig. 24, simple mode communication is  performed by using N
time slots selected from among the time  slots #0 to #TSN. [0391]  For
example, when the communication device 101 as the  initiator starts
outputting an electromagnetic wave, and the  communication device 102
as the target is brought close to  



the initiator, the power supply section 48 (Fig. 18) of the  communication
device 102 draws power from the  electromagnetic wave from the initiator
and supplies the  power to the individual blocks of the communication
device  102. Accordingly, the communication device 102 becomes
operable. [0392]  When the communication device 102 becomes
operable, in  step 5231, the control section 49 (Fig. 18) controls the
individual blocks of the communication device 102 so as to  receive a
polling request frame transmitted from the - 133  S06P1566  initiator.
[0393]  Then, in step 5232, the control section 49 recognizes  the time slot
information TSN included in the polling  request frame (Fig. 9) from the
initiator, and on the basis  of the time slot information TSN, recognizes the
number  TSN+l of time slots to be used for the transmission of real  data,
and the process proceeds to step 5233. [0394]  In step 5233, the control
section 49 selects N time  slots used for the transmission of polling
response frames,  where N is 2 or larger and TSN+l or smaller, from
among the  TSN+l time slots #0 to #TSN, that is, selects the N time  slots
set in advance with respect to the time slot  



information TSN, and the process proceeds to step S234.  [0395] In step
5234, the control section 49 controls the  individual blocks of the
communication device 102 so as to,  for example, split real data into N
blocks and transmit N  polling response frames respectively including the
N blocks  at the respective timings of the N time slots selected in  step
5234. [0396]  It should be noted that in this case, it is assumed  that the
size of each block obtained by splitting real data - 134  S06P1566  into N
blocks is equal to or less than the size of Pad. [0397]  In this way, by
transmitting polling response frames by  using all of the TSN+l time slots
#0 to #TSN, or N time  slots selected from among the time slots #0 to
#TSN, data of  up to a certain size can be transmitted from the target to
the initiator. (0398]  Further, in a case where polling response frames are
transmitted by using N time slots selected from among TSN+l  time slots
#0 to #TSN, with respect to the time slot  information TSN, the N time
slots used for the transmission  of polling response frames are hidden in
secret from devices  other than the communication devices 101 and 102
(Fig. 30).  



Accordingly, devices other than the communication devices  101 and 102
cannot tell at the timing of which time slot a  polling response frame
including (blocks of) real data will  be transmitted. From this point of view,
it can be said  that enhanced security is achieved. [0399]  In the
communication system in Fig. 30, it is assumed  that only one target, the
communication device 102, serves  as the party with which the
communication device 101 as  initiator communicates. However, if
specified in advance, a  plurality of targets may serve as the parties with
which the - 135  S06P1566  initiator communicates instead of one target,
and simple mode communication can be performed between each of the
plurality of targets and the initiator. [0400]  For the initiator and each of the
plurality of targets,  a channel table as shown in Fig. 29 associated with
each  value of time slot information TSN is set (stored) in  advance. In
accordance with the size of real data received  from the target, for
example, the initiator transmits a  polling request frame including time slot
information TSN of  a value that allows use of a channel constituted by the
number of time slots necessary for transmitting real data of  that size.
[0401]  



On the other hand, the i-th target #i of a plurality of  targets receives a
polling request frame from the initiator,  and on the basis of a channel
table associated with the time  slot information TSN included in that polling
request frame,  recognizes time slots constituting the channel #i to be
used  by itself, and transmits polling response frames including  (blocks
obtained by splitting) real data by using the time  slots. [0402]
Specifically, for example, provided that M targets #1  to #M are the parties
with which the communication device - 136  S06P1566  101 as the
initiator communicates, the communication device  101 as the initiator
performs the same processing as that  described in the flow chart of Fig.
33. [0403]  It should be noted, however, that in step 5221 of Fig.  33, in
accordance with the size of real data received from  each of the plurality of
targets #1 to #M, a polling request  frame including time slot information
TSN of a value that  allows use of a channel constituted by the number of
time  slots necessary for each of the targets #1 to #M to transmit  real data
of that size, is transmitted. [0404]  Further, in step 5225, in the
communication device 101  as the initiator, the time slots in which the
plurality of  



targets #1 to #M respectively transmit polling response  frames are
recognized by referring to the channel table (Fig.  29). Accordingly, for
each one of the plurality of targets  #1 to #M, blocks included in each of
one or more polling  response frames transmitted from that target are
combined to  reconstruct the original real data. [0405]  On the other hand,
each of the plurality of targets #1  to #M performs the same processing as
that described in the  flow chart of Fig. 34. [0406] - 137  S06P1566  It
should be noted, however, that in step S233 of Fig.  34, on the basis of
the channel table corresponding to the  time slot information TSN included
in a polling request  frame from the communication device 101 as the
initiator,  for example, the communication device 102 as the i-th target  #i
of the targets #1 to #M recognizes (selects) one or more  time slots
constituting the channel #i that should be used  by itself. [0407]  Further,
in step 5233, provided that the number of time  slots constituting the
channel #i is N, the target #i splits  real data into N blocks, and transmits
N polling response  frames respectively including the N blocks at the
respective  timings of the N time slots constituting the channel #i.  



[0408] As described above, even when there are a plurality of  targets with
which the initiator communicates, simple mode  communication can be
performed between each of the plurality  of targets and the initiator. [0409]
It should be noted that in the communication system in  Fig. 30, as in the
communication system in Fig. 16 or Fig.  27, an error detection code or
error correction code can be  added to real data included in a polling
response frame.  Further, real data may be interleaved. Further, the
channel - 138  S06P1566  table can be changed at a predetermined time
interval. [0410]  It should be noted that, in this specification, the
processing steps describing a program for causing a computer  (including
a processor such as a CPU or DSP (Digital Signal  Processor)) to execute
various kinds of processing do not  always need to be time-sequentially
performed in the order  as written in the flow charts, but also include
processes  executed in parallel or individually (for example, parallel
processes or object-oriented processes). [0411]  The programs may be
processed by either a single  computer or a plurality of computers in a
distributed manner.  [0412] 



It is to be understood that embodiments of the present  invention are not
limited to the above-described embodiments,  and various modifications
are possible without departing  from the scope of the present invention. -
139  S06P1566  CLAIMS 1. A communication system comprising: an
initiator as a communication device that starts  communication by
outputting an electromagnetic wave, and  transmits a command via the
electromagnetic wave; and a target as a communication device that
transmits a  response to the command by load-modulating the
electromagnetic wave, wherein  the initiator has means for causing a
command where a first value is  set in time slot information to be
transmitted when, of  passive mode communication and simple mode
communication,  the passive mode communication is performed, the
passive mode communication including  transmitting the command
including the time  slot information related to a time slot, and receiving a
response to the command, the  response being transmitted by the target
at a timing of any  one of one or more time slots and including an ID
(Identification) for identifying the target, 



to acquire the ID for identifying the target,  and identify the target by the
ID, the simple mode communication including  transmitting the command,
and - 140  S06P1566  receiving a response to the command, the
response being transmitted by the target at a timing of any  one of one or
more time slots and including real data, to acquire the real data, and
means for causing the command where a second value  different from the
first value is set in the time slot  information to be transmitted when the
simple mode  communication is performed, and the target has means for
recognizing the time slot information  included in the command from the
initiator, means for determining a time slot for transmitting  the response
by a random number, and causing the response  including the ID for
identifying the target to be  transmitted at a timing of the time slot
determined by the  random number, when the time slot information has
the first  value, and means for causing the response including the real
data to be transmitted at a timing of a preset time slot,  when the time slot
information has the second value. 2. A communication device which starts
communication by  



outputting an electromagnetic wave, and transmits a command  by the
electromagnetic wave, comprising: a first transmission control means for
causing a - 141  S06P1566  command where a first value is set in time
slot information  to be transmitted when, of passive mode communication
and  simple mode communication, the passive mode communication is
performed, the passive mode communication including  transmitting the
command including the time slot  information related to a time slot, and
receiving a response to the command, the response  being transmitted by
a target, which is a communication  device that transmits the response to
the command by load- modulating the electromagnetic wave, at a timing
of any one  of one or more time slots and including an ID  (Identification)
for identifying the target, to acquire the ID for identifying the target, and
identify the target by the ID, the simple mode communication including
transmitting the command, and receiving a response to the command, the
response  being transmitted by the target at a timing of any one of  one or
more time slots and including real data, to acquire the real data; and a
second transmission control means for causing the  



command where a second value different from the first value  is set in the
time slot information to be transmitted when  thesimple mode
communication is performed. - 142  S06P1566  3. The communication
device according to Claim 2, wherein:  when the target transmits each of
one or more responses  at a timing of each of one or more time slots
which is  preset with respect to the second value set in the time slot
information, each of the one or more responses is received.  4. The
communication device according to Claim 2,  wherein: when the target
transmits each of a plurality of  responses at a timing of each of a plurality
of time slots  which is preset with respect to the second value set in the
time slot information, each of the plurality of responses is received.  5. The
communication device according to Claim 4,  wherein: when the target
transmits the real data by splitting  the real data into the plurality of
responses, each of the plurality of responses is received, and  the real
data in its original form is reconstructed  from the plurality of responses. -
143  



S06P1566  6. The communication device according to Claim 5, wherein:
when a plurality of time slots that should be used by  each of a plurality of
targets are preset with respect to  the second value set in the time slot
information, and each of the plurality of targets transmits each of a
plurality of responses at a timing of each of the plurality  of time slots that
should be used by the target, each of the plurality of responses
transmitted from  each of the plurality of targets at a timing of each of the
plurality of time slots that should be used by the target is  received, and
the real data in its original form from each of the  plurality of targets is
reconstructed. 7. The communication device according to Claim 5,
wherein: when the target transmits data having an error  correction code
or error detection code added to the real  data, by splitting the data into
the plurality of responses, each of the plurality of responses is received,
and  an error in the real data is corrected or detected by  using the error
correction code or error detection code. 8. A communication method for a
communication device that - 144  S06P1566  starts communication by
outputting an electromagnetic wave,  



and transmits a command via the electromagnetic wave,  comprising the
steps of: causing a command where a first value is set in time  slot
information to be transmitted when, of passive mode  communication and
simple mode communication, the passive  mode communication is
performed, the passive mode communication including  transmitting the
command including the time slot  information related to a time slot, and
receiving a response to the command, the response  being transmitted by
a target, which is a communication  device that transmits the response to
the command by load- modulating the electromagnetic wave, at a timing
of any one  of one or more time slots and including an ID  (Identification)
for identifying the target, to acquire the ID for identifying the target, and
identify the target by the ID, the simple mode communication including
transmitting the command, and receiving a response to the command, the
response  being transmitted by the target at a timing of any one of  one or
more time slots and including real data, to acquire the real data; and
causing the command where a second value different from - 145
S06P1566  the first value is set in the time slot information to be  



transmitted when the simple mode communication is performed. 9. A
program executed by a computer that controls a  communication device,
which starts communication by  outputting an electromagnetic wave and
transmits a command  via the electromagnetic wave, the program causing
the  computer to execute a process comprising the steps of: causing a
command where a first value is set in time  slot information to be
transmitted when, of passive mode  communication and simple mode
communication, the passive  mode communication is performed, the
passive mode communication including  transmitting the command
including the time slot  information related to a time slot, and receiving a
response to the command, the response  being transmitted by the target
at a timing of any one of  one or more time slots and including an ID
(Identification)  for identifying the target, to acquire the ID for identifying
the target, and  identify the target by the ID, the simple mode
communication including  transmitting the command, and receiving a
response to the command, the response  being transmitted by a target,
which is a communication - 146  S06P1566  device that transmits the
response to the command by load- modulating the electromagnetic wave,
at a timing of any one  



of one or more time slots and including real data, to acquire the real data;
and causing the command where a second value different from  the first
value is set in the time slot information to be  transmitted when the simple
mode communication is performed. 10. A communication device which
transmits, to an  initiator as a communication device that starts
communication by outputting an electromagnetic wave and  transmits a
command via the electromagnetic wave, a response  to the command by
load-modulating the electromagnetic wave,  comprising, when the initiator
can perform passive mode communication including  transmitting a
command including time slot  information related to a time slot, and
receiving a response to the command, the  response being transmitted by
the communication device at a  timing of any one of one or more time
slots and including an  ID (Identification) for identifying the communication
device, to acquire the ID for identifying the  communication device, and
identify the communication device  by the ID, and - 147  S06P1566
simple mode communication including transmitting the command, and
receiving a response to the command, the  



response being transmitted by the communication device at a  timing of
any one of one or more time slots and including  real data, to acquire the
real data, in the passive mode communication, the command  where a
first value is set in the time slot information is  transmitted, and in the
simple mode communication, the command where  a second value
different from the first value is set in the  time slot information is
transmitted: recognizing means for recognizing the time slot  information
included in the command from the initiator;  a first transmission control
means for determining a time slot for transmitting the response by a
random number,  and causing the response including the ID for identifying
the communication device to be transmitted at a timing of  the time slot
determined by the random number, when the time  slot information has
the first value; and a second transmission control means for causing the
response including the real data to be transmitted at a  timing of a preset
time slot, when the time slot information  has the second value. 148
S06P1566  11. The communication device according to Claim 10,
wherein:  the second transmission control means causes each of  



one or more responses to be transmitted at a timing of each  of one or
more time slots which is preset with respect to  the second value set in the
time slot information. 12. The communication device according to Claim
10,  wherein: the second transmission control means causes each of a
plurality of responses to be transmitted at a timing of each  of a plurality of
time slots which is preset with respect to  the second value set in the time
slot information. 13. The communication device according to Claim 12,
wherein: the second transmission control means causes the real  data to
be transmitted by being split into the plurality of  responses. 14. The
communication device according to Claim 13,  wherein: when a plurality of
time slots that should be used by  each of a plurality of communication
devices are preset with - 149  S06P1566  respect to the second value set
in the time slot information,  the second transmission control means
causes each of the plurality of responses to be transmitted at a timing of
each of the plurality of time slots that should be used by  the
communication device itself. 15. The communication device according to
Claim 13,  wherein: 



the second transmission control means causes data  having an error
correction code or error detection code  added to the real data, to be
transmitted by being split  into the plurality of responses. 16. A
communication method for a communication device,  the communication
device transmitting, to an initiator as a  communication device that starts
communication by outputting  an electromagnetic wave and transmits a
command via the  electromagnetic wave, a response to the command by
load- modulating the electromagnetic wave, comprising the steps of, when
the initiator can perform passive mode communication including
transmitting a command including time slot  information related to a time
slot, and receiving a response to the command, the  response being
transmitted by the communication device at a - 150  S06P1566  timing of
any one of one or more time slots and including an  ID (Identification) for
identifying the communication device,  to acquire the ID for identifying the
communication device, and identify the communication device  by the ID,
and simple mode communication including  transmitting the command,
and receiving a response to the command, the  response being
transmitted by the communication device at a  



timing of any one of one or more time slots and including  real data, to
acquire the real data, in the passive mode communication, the command
where a first value is set in the time slot information is  transmitted, and in
the simple mode communication, the command where  a second value
different from the first value is set in the  time slot information is
transmitted: recognizing the time slot information included in the
command from the initiator; determining a time slot for transmitting the
response  by a random number, and causing the response including the
ID for identifying the communication device to be transmitted at a timing of
the time slot determined by the  random number, when the time slot
information has the first - 151  S06P1566  value; and causing the
response including the real data to be  transmitted at a timing of a preset
time slot, when the time  slot information has the second value. 17. A
program executed by a computer that controls a  communication device,
the communication device transmitting,  to an initiator as a communication
device that starts  communication by outputting an electromagnetic wave
and  transmits a command via the electromagnetic wave, a response  



to the command by load-modulating the electromagnetic wave,  the
program causing the computer to execute a process  comprising the steps
of: when the initiator can perform passive mode communication including
transmitting a command including time slot  information related to a time
slot, and receiving a response to the command, the  response being
transmitted by the communication device at a  timing of any one of one or
more time slots and including an  ID (Identification) for identifying the
communication device, to acquire the ID for identifying the
communication device, and identify the communication device  by the ID,
and simple mode communication including - 152  S06P1566  transmitting
the command, and receiving a response to the command, the  response
being transmitted by the communication device at a  timing of any one of
one or more time slots and including  real data, to acquire the real data, in
the passive mode communication, the command  where a first value is set
in the time slot information is  transmitted, and in the simple mode
communication, the command where  



a second value different from the first value is set in the  time slot
information is transmitted: recognizing the time slot information included in
the  command from the initiator; determining a time slot for transmitting
the response  by a random number, and causing the response including
the  ID for identifying the communication device to be transmitted at a
timing of the time slot determined by the  random number, when the time
slot information has the first  value; and causing the response including
the real data to be  transmitted at a timing of a preset time slot, when the
time  slot information has the second value. - 153  S06P1566  ABSTRACT
The present invention relates to a communication system,  a
communication device, a communication method, and a  program, which
make it possible to achieve a reduction in  communication time. When
performing communication in  passive mode, the initiator transmits a
polling request  frame where a first value is set in time slot information,
and when performing communication in simple mode, the  initiator
transmits a polling request frame where a second  value different from the
first value is set in time slot  information. When the time slot information
included in the  polling request frame from the initiator has the first value,  



the target transmits a polling response frame including an ID for identifying
the target at the timing of a time slot  determined by a random number,
and when the time slot  information has the second value, the target
transmits a  polling response frame including real data at the timing of  a
time slot set in advance. The present invention can be  applied to, for
example, an IC card system that performs  near field communication. 






