
TITLE OF THE INVENTION  ELECTRONIC DEVICE REMOVABLY
MOUNTED ON PORTABLE  TERMINAL EQUIPMENT BACKGROUND OF
THE INVENTION 5 This invention relates to an
electronic device  removably mounted on a portable
terminal equipment  and having a function of
performing contact less  communication with an
external device in a state in  which it is mounted on
the portable terminal equipment, 10 for example, and a
control method for the electronic  device. Recently, a
system which performs entrance/exit  management or
settles accounts by use of a card has  become widely
applied. Further, the penetration 15 rate of portable
terminal equipment such as mobile  telephones has
become high. In this situation, it is  increasingly
required to perform entrance/exit  management or
settle accounts by short-range radio  communication by
use of portable terminal equipment 20 such as a mobile
telephone (for example, contact less  communication of
a communication system in which a  contact less type
IC card is used). In other words, it  is increasingly
required to mount a short-range radio  communication
function (for example, a contact less 25 communication
function by use of a contact less IC  card) as a local
radio interface on the portable  terminal equipment
such as the mobile telephone. 



In order to meet the above requirement, a method  for
directly mounting the short-range radio communica-
tion function on the portable terminal equipment is
considered. However, if the above method for directly
5 mounting the short-range radio communication
function  on the portable terminal equipment is used,
it will  take a long time to change information items
such as  communication setting information or personal
setting  information when the user changes the type of
portable 10 terminal equipment. Thus, if it is
considered to  change the type of portable terminal
equipment or the  like, it is considered adequate to
attach the short- range radio communication function
to the portable  terminal equipment with a removable
configuration. 15 Therefore, in recent years, the
technique for  inserting (mounting) an electronic
device (for example,  a chip portion of a combination
card or a contact less  IC card, PC card or various
memory devices) having a contact less communication
function into the portable  20 terminal equipment is
proposed. With the technique,  the electronic device
mounted on the portable terminal  equipment performs
contact less communication by use of  an antenna for
contact less communication mounted on  the portable
terminal equipment. However, with the 25 above
technique, there occurs a problem that it is not  easy
to make optimum communication settings. BRIEF SUMMARY
OF THE INVENTION An object of this invention is to
provide an  



electronic device which can be mounted on portable
terminal equipment capable of making adequate communi
5 cation settings and a control method for the
electronic  device. An electronic device according to
an aspect of  the present invention which is removably
mounted on  portable terminal equipment comprises a
communication 10 control circuit which performs radio
communication with  an external device in a state in
which the electronic  device is mounted on the
portable terminal equipment, a determining section
which determines setting contents  for the
communication control circuit corresponding to  15 the
portable terminal equipment on which the electronic
device is mounted, and a setting section which makes
a setting for the communication control circuit based
on the setting contents determined by the determining
section. 20 Additional objects and advantages of the
invention  will be set forth in the description which
follows, and  in part will be obvious from the
description, or may be  learned by practice of the
invention. The objects and  advantages of the
invention may be realized and 25 obtained by means of
the instrumentalities and  combinations particularly
pointed out hereinafter. BRIEF DESCRIPTION OF THE
SEVERAL VIEWS OF THE DRAWING  The accompanying
drawings, which are incorporated  in and constitute a
part of the specification, illustrate embodiments of
the invention, and together  



5 with the general description given above and the
detailed description of the embodiments given below,
serve to explain the principles of the invention. FIG.
1 is a view for schematically illustrating  a
communication system using a contact less function  10
chip according to an embodiment of this invention and
a mobile telephone on which the contact less function
chip is mounted; FIG. 2 is a block diagram
schematically showing  an example of the internal
configuration of the contact  15 less function chip;
FIG. 3 is a diagram for illustrating an example  of
the configuration of the contact less function chip
which realizes a communication protocol setting; FIG.
4 is a flowchart for illustrating the  20 procedure of
the communication protocol setting in  the contact
less function chip; FIG. 5 is a diagram for
illustrating an example of  the configuration of a
contact less function chip which  realizes an antenna
characteristic setting based on the  25 measurement of
antenna characteristics; FIG. 6 is a flowchart for
illustrating the  procedure of the antenna
characteristic setting based on the measurement of
antenna characteristics in the  contact less function
chip; FIG. 7 is a diagram for illustrating an example
of  the configuration of a contact less function chip
which  5 realizes an antenna characteristic setting
based on 



equipment information of a mobile telephone; and  FIG.
8 is a flowchart for illustrating the  procedure of
the antenna characteristic setting based  on equipment
information of the mobile telephone in the  10 contact
less function chip. DETAILED DESCRIPTION OF THE
INVENTION  There will now be described a preferable
embodiment of this invention in detail with reference
to the accompanying drawings. 15 First, the
configuration of a mobile telephone  used as portable
terminal equipment on which a contact  less function
chip C used as an electronic device  according to the
embodiment of this invention is  mounted is explained.
20 FIG. 1 is a view for illustrating an example of
the configuration of a mobile telephone P used as
portable terminal equipment on which the contact less
function chip C used as the electronic device
according  to the embodiment of this invention is
mounted. 25 The mobile telephone P shown in FIG. 1 has
an  electronic data transmission/reception function
and a  mobile telephone function as a normal mobile
telephone function and a function of realizing the
short-range  radio communication by use of the
electronic device  which can be removably attached
thereto as main functions. In the present embodiment,
it is assumed  5 that the contact less function chip C
is used as the  electronic device which is removably
attached to the  



mobile telephone P. Further, the contact less function
chip C performs contact less communication which is
realized by a contact less type IC card as the short
10 range radio communication function. The contact
less  communication performed by use of the contact
less  function chip (electronic device) C mounted on
the  mobile telephone P permits contact less
communication  with a reader/writer RW used as an
external device. 15 The mobile telephone P is
configured to realize  the contact less communication
by use of the contact  less function chip C and
includes a control circuit 11,  contact less
communication antenna 12 and a socket 13  for the
contact less function chip (which is 20 hereinafter
simply referred to as a socket) as shown in  FIG. 1.
The control circuit 11 controls the whole portion  of
the mobile telephone P. The control circuit 11
includes a CPU, memory, various internal interfaces
and 25 the like. The control circuit 11 has a function
such  as a function of holding equipment information
of the  mobile telephone 2 or a function of
communicating with the contact less function chip C
mounted on the socket  13 for the contact less
function chip in addition to  a basic operating
function of the mobile telephone.  For example, the
control circuit 11 performs mutual 5 authentication
(equipment authentication) with the  contact less
function chip C and supplies equipment  information of
the mobile telephone 2 to the contact  



less function chip C based on the communication
function with the contact less function chip C. 10 The
socket 13 for the contact less function chip  is
connected to the control circuit 11 and antenna 12.
The socket 13 for the contact less function chip is so
configured that the contact less function chip C can
be  mounted thereon. The socket 13 for the contact
less 15 function chip has a function of connecting the
contact  less function chip C to the control circuit
11 and  connecting the contact less function chip C to
the  antenna 12. The antenna 12 transmits/receives
radio waves  20 for contact less communication with
respect to the  reader/writer RW via the contact less
function chip C. That is, the contact less function
chip C is connected  to the antenna 12 via the socket
13 for the contact  less function chip so as to attain
contact less 25 communication (radio communication)
with the  reader/writer RW. The reader/writer RW is an
external  device performing radio communication with
the contact less function chip C. Next, the
configuration of the contact less  function chip C
used as an electronic device mounted on  the mobile
telephone P used as the portable terminal 5 equipment
is explained. The contact less function chip C is
configured to  be removably mounted on the mobile
telephone P used as  the portable terminal equipment.
For example, the  



contact less function chip C is provided as a chip 10
portion of a combination card or a contact less type
IC  card, an IC card of USIM (Universal Subscriber
Identity  Module) or SIM (Universal Subscriber
Identity Module),  PC card or various types of memory
device. Further,  the contact less function chip C
meets the ISO/IEC14443 15 specification or ISO/IEC7816
specification as the basic  specification, for
example. FIG. 2 is a block diagram showing an example
of  the configuration of the contact less function
chip C  mounted on the mobile telephone P. 20 As shown
in FIG. 2, the contact less function chip  C includes
a CPU 21, memory 22, chip control circuit  23, contact
communicating section 24, contact less  communicating
section 25 and contact portion 26. The CPU 21 performs
various processes based on  25 a program recorded in
the memory 22. The memory 22 is  configured by a ROM,
RAM or rewritable nonvolatile  memory (for example,
EEPROM or flash ROM). In the memory 22, an equipment
information table 22a and  antenna characteristic
table 22b are provided. The tables 22a, 22b are
provided in the rewritable  nonvolatile memory, for
example. 5 The chip control circuit 23 is a circuit
which  controls the operation of the contact less
function  chip C according to the process by the CPU
21. The  contact communicating section 24 is a unit
which  performs contact communication with the mobile 



10 telephone P. The contact communicating section 24
is  configured to be connected to the control circuit
11 of  the mobile telephone P via the contact portion
26 and  the socket 13 of the mobile telephone 13. The
contact  less communicating section 25 is a unit which
performs 15 contact less communication (radio
communication). The contact less communicating section
25 is configured  to be connected to the antenna 12 of
the mobile  telephone P via the contact portion 26 and
the socket  13 of the mobile telephone 13. 20 Next,
the contact less communication by the  contact less
function chip C is schematically  explained. First,
when the contact less function chip C is  mounted on
the socket 13 of the mobile telephone P, the  25
contact communicating section 24 of the contact less
function chip C is physically connected to the control
circuit 11 of the mobile telephone P via the contact
10 portion 26 of the contact less function chip C and
the  socket 13 of the mobile telephone P. In this
state,  the control circuit 11 of the mobile telephone
P  transmits equipment information of the mobile
telephone 5 P to the contact less function chip C. In
this case,  it is permitted for the CPU 21 of the
contact less  function chip C to issue a request to
the mobile  telephone P for equipment information by
use of the  contact communicating section 24 and
receive equipment 



10 information from the mobile telephone P as a
response.  When receiving the equipment information
from the  mobile telephone P, the contact less
function chip C  performs an antenna characteristic
setting process and  communication protocol setting
process used in the is contact less communication
based on equipment  information from the mobile
telephone P. When the  communication protocol setting
process and antenna  characteristic setting process
are completed, the  contact less communicating section
25 of the contact 20 less function chip C mounted on
the mobile telephone P  is set into a state in which
contact less communication  with an external device
such as the reader/writer RW  can be performed by
using the antenna 12 of the mobile  telephone P. 25
Next, the communication setting process for  contact
less communication by the contact less function  chip
C is explained. - 11  In this example, as the
communication setting  process for contact less
communication by the contact  less function chip C, a
communication protocol setting  process based on
equipment information of the mobile 5 telephone, an
antenna characteristic setting process  based on the
measurement of the antenna characteristics  and an
antenna characteristic setting process based on
equipment information of the mobile telephone are
explained.  



10 First, the communication protocol setting process
for contact less communication in the contact less
function chip C is explained. FIG. 3 is a diagram
schematically showing an example of the configuration
which realizes the 15 communication protocol setting
process for contact less  communication in the contact
less function chip C. As shown in FIG. 3, the
communication protocol  setting process for contact
less communication in the  contact less function chip
C is performed based on 20 equipment information 31
acquired from the mobile  telephone P and information
stored in the equipment  information table 22a.
Further, the communication  protocol setting process
for contact less communication in the contact less
function chip C is performed by  25 use of a
communication protocol determining section
(communication protocol determining function) 32,
communication protocol setting section (communication
12  protocol setting function) 33, communication
protocol  setting data section 34 and communication
control  circuit 35. The equipment information 31 is
information 5 acquired from the mobile telephone P.
The equipment  information 31 is supplied from the
mobile telephone  P when the contact less function
chip C is mounted on  the mobile telephone P. The
equipment information 31  supplied from the mobile
telephone P is recorded in 



10 the memory 22 in the contact less function chip C.
For example, as the equipment information 31, as shown
in FIG. 3, specification information of the mobile
telephone, local information and user service informa-
tion are provided. As the specification information 15
of the mobile telephone, for example, information of
a maker's name, model number, function, performance
and the like is provided. Further, as the local
information, for example, information of a country's
name, region, service list and the like is provided.
20 In addition, as the user service information, for
example, information of a certificate (electronic
certificate) of available service and the like is
provided. The equipment information table 22a is
previously  25 provided in the memory 22. In the
equipment  information table 22a, information
indicating setting  contents corresponding to the
equipment information 31 - 13  of various mobile
telephones is stored. For example,  in the equipment
information table 22a, information  indicating a
required communication protocol (a  communication
protocol which is required to be 5 supported as a
contact less communication function of  the contact
less function chip) or a communication  protocol of
contact less communication which is  preferentially
set is stored for communication setting  of contact
less communication corresponding to the 



10 equipment information. The equipment information
table  22a is provided on a rewritable nonvolatile
memory as  described above. For example, information
in the  equipment information table 22a can be
rewritten  according to a change of the service
contents at 15 the operation time and a change of the
specification  of a system containing an external
device which is a contact less communication partner.
The communication protocol determining section 32
determines a communication protocol which the contact
20 less function chip C preferentially realizes for
contact less communication based on the equipment
information 31 and information stored in the equipment
information table 22a. The function of the communica-
tion protocol determining section 32 is realized by
the  25 CPU 21 or chip control circuit 23. The
communication protocol setting section 33 sets  a
communication protocol for contact less communication
14  based on determination by the communication
protocol  determining section 32. In the communication
protocol  setting section 33, a communication protocol
to be  realized with top priority is set, the priority
order 5 of various communication protocols is set or
required  communication protocol are set (a setting
process is  performed to activate only the required
communication  protocols). The function of the
communication protocol  setting section 33 is realized
by the contact less 



10 communicating section 25 or chip control circuit
23. In the communication protocol setting data section
34, various communication protocol setting data items
set by the communication protocol setting section 33
are stored. The communication protocol setting 15 data
section 34 stores a plurality of communication
protocol setting data items 34a, 34b, 34c, 34d, The
communication protocol setting data section 34  is
configured by a rewritable nonvolatile memory.  For
example, the communication protocol setting data 20
section 34 is configured by the memory 22, an internal
memory (not shown) of the contact less communicating
section 25 or an internal memory (not shown) of the
chip control circuit 23. The communication protocol
setting data items 34a,  25 34b, 34c, 34d,  are
setting data items corresponding  to various
communication protocols for contact less
communication which the contact less function chip C
15  realizes (supports). For example, as the
communication  protocol for contact less communication
which the  contact less function chip C realizes
(supports), a communication protocol (type A, type B
or the like)  5 defined by ISO/IEC14443 or a
communication protocol  whose specification is
independently defined in each  country is considered.
In the communication protocol setting data section
34, an area in which setting data of an existing 



10 communication protocol is previously installed and
an  area in which setting data of a communication
protocol  newly downloaded is installed are provided.
In an example of FIG. 3, the communication  protocol
setting data items 34a, 34b, 34c are the  15 existing
communication protocol setting data items  previously
installed therein. For example, in FIG. 3, the
communication protocol setting data 34a is setting
data corresponding to a communication protocol of type
A of ISO/IEC14443 (which is hereinafter simply
referred  20 to as type A). Further, the communication
protocol setting data 34b is setting data
corresponding to  a communication protocol of type B
of ISO/IEC14443  (which is hereinafter simply referred
to as type B).  In addition, the communication
protocol setting data 25 34c is setting data
corresponding to a communication  protocol whose
specification is independently defined  in Japan. 16
As shown in FIG. 3, in the communication protocol
setting data section 34, an area in which setting data
of a communication protocol newly added is stored is
provided. For example, it is assumed that the setting
5 data of the new communication protocol is downloaded
into the contact less function chip C via the mobile
telephone P. Then, the chip control circuit 23 of  the
contact less function chip C stores the downloaded
setting data of the communication protocol into the 



10 communication protocol setting data section 34 as
the  communication protocol setting data 34d. In this
case,  the new communication protocol setting data may
be  acquired from the exterior by use of the mobile
telephone P and downloaded into the contact less 15
function chip C. The communication control circuit 35
includes an  RF circuit 41, communication protocol
control circuit  42 and the like. The communication
control circuit 35  is a circuit which controls
contact less communication. 20 The communication
control circuit 35 transmits/receives  radio waves via
the antenna 12 in the mobile telephone  P connected
via the connector section 26. Further, in  the
communication control circuit 35, various circuit
settings are made according to setting data items of
25 the communication protocols set by the
communication  protocol setting section 33. That is,
when setting data of the communication 17  protocol
set by the communication protocol setting  section 33
is supplied, a filter constant, a clock of  the logic
circuit and the frequency division ratio are  set
according to the setting data of the communication 5
protocol in the communication control circuit 35. For
example, in the RF circuit 41, setting with respect
to the gates of transistors is mainly made according
to  the communication protocol. Further, in the
communica- tion protocol control circuit 42, setting
of the logic 



10 circuit is mainly made according to the
communication  protocol. Next, determination of the
communication protocol  of top priority used for
contact less communication in  the contact less
function chip C is explained. 15 As described above,
setting of the communication  protocol for contact
less communication into the  communication control
circuit 35 is made by the  communication protocol
setting section 33 based on  determination by the
communication protocol determining 20 section 32. In
this case, a case wherein the  communication protocol
setting section 33 determines  the communication
protocol of top priority (top- priority protocol) and
the communication protocol  setting section 33 sets
the top-priority protocol in 25 the communication
control circuit 35 is explained. The communication
protocol determining section 32  determines the
top-priority protocol based on the 18  equipment
information 31 acquired from the mobile  telephone P
and information stored in the equipment  information
table 22a. Therefore, information items  of various
conditions are recorded in the equipment 5 information
table 22a in order to determine a  top-priority
protocol with respect to the equipment  information 31
of the various types of mobile  telephones P. For
example, when it is assumed that the  device is used
in a plurality of countries, information 



10 items indicating the top-priority protocols of the
respective countries are stored in the equipment
information table 22a. Further, when different
communication protocols are used according to the type
of service or the functions of the mobile telephones
P,  15 information items indicating the top-priority
protocols  corresponding to various types of service
or the functions of the mobile telephones P are
recorded in  the equipment information table 22a. As
shown in FIG. 3, an example of determination  20 for
the top-priority protocol is explained by assuming  a
case wherein communication protocol setting data
items of type A, type B and Japanese independent
specification 1 are held (that is, the contact less
function chip C supports type A, type B and Japanese
25 independent specification 1 as the communication
protocol for contact less communication). For example,
if the contact less function chip C 19  or the mobile
telephone P can be used in a plurality of  countries,
the top-priority protocol is determined  based on the
country's name in the equipment informa- tion 31
acquired from the mobile telephone P. For 5 example,
if type A is standard in Europe and the  Japanese
independent specification 1 is standard in  Japan, the
top-priority protocol of Europe is recorded  as type A
and the top-priority protocol of Japan is  recorded as
the Japanese independent specification 1 



10 in the equipment information table 22a. In this
case,  the communication protocol determining section
32  determines the Japanese independent specification
1 as  the top-priority protocol if the country's name
in the  equipment information 31 acquired from the
mobile 15 telephone P is Japan. Further, the
communication  protocol determining section 32
determines type A as  the top-priority protocol if the
country's name in  the equipment information 31
acquired from the mobile  telephone P is Europe. 20 As
a result, it is possible to preferentially set  the
communication protocol of contact less  communication
to the Japanese independent specification  1 when the
contact less function chip C is mounted in  the mobile
telephone P in which the country's name of 25 the
equipment information 31 is Japan. Likewise, it is
possible to preferentially set the communication
protocol of contact less communication to type A when
20  the contact less function chip C is mounted in the
mobile telephone P in which the country's name of the
equipment information 31 is Europe. Further, when
various services are provided by  5 contact less
communication by use of different  communication
protocols, the contact less function chip  C can set
the priority order of various communication  protocols
or the top-priority protocol according to the  service
contents. When various services are provided 



10 by various communication protocols, the contact
less  function chip C is required to set the
communication  protocol according to the service to be
offered.  Therefore, in the contact less function chip
C, for  example, it is possible to set the
communication 15 protocol of the service which
requires a high-speed  response as the top-priority
protocol. For example, an operation condition is
assumed in  which the first service is provided by
contact less  communication by use of the
communication protocol 20 of the type A and the second
service is provided by  contact less communication by
use of the communication  protocol of the Japanese
independent specification 1.  In this case, the
communication protocol of the service  which requires
a high-speed response (communication) 25 among the
first and second services is recorded as the
top-priority protocol in the equipment information
table 22a. Thus, the communication protocol 21
determining section 32 can determine the service which
requires a high-speed response in the equipment
information 31 of the mobile telephone as the top-
priority protocol. 5 That is, even in the contact less
function chip C  which can set a plurality of
communication protocols  used to offer a plurality of
services, communication  protocols of contact less
communication preferentially  realized according to
the respective service contents 



10 can be set. As a result, even in the contact less
function chip C which can set a plurality of
communica- tion protocols used to offer a plurality of
services,  efficient settings of communication
protocols can be  made and the service can be
efficiently provided. 15 As a concrete example, it is
assumed that the  contact less function chip mounted
on the mobile  telephone is used for a passage control
function  (passage control service, first service) by
a passage control device such as an entrance/exit
management  20 device or gate control device and a
credit card  function (fee settlement service, second
service) for  settlement of the cost of an article or
service fee. Generally, in the passage control
function, it  is necessary to perform a process of
making the 25 determination of permission of passage
at high speed  (instantaneously) and controlling the
passage, for  example, closing or opening the gate. On
the other 22  hand, in the credit card function, it is
possible  to perform a fee settlement process by
taking a long  time for the process in comparison with
a case of  the passage control function. That is, in
the above 5 contact less function chip C, a
communication protocol  used for the passage control
function (first service)  is set as the top-priority
protocol. Further, in the above case, for example, a
communication protocol of contact less communication  



10 used for the passage control function is recorded
as the top-priority protocol in the equipment
information  table 22a. According to information in
the equipment  information table 22a, the
communication protocol  determining section 32
determines the communication 15 protocol used for the
passage control function as the  top-priority
protocol. Further, the communication protocol setting
section 33 sets the communication control circuit 35
by  use of setting data of the communication protocol
used 20 for the passage control function based on
determination  by the communication protocol
determining section 32.  Therefore, the contact less
function chip C can set the communication control
circuit 35 so as to activate  the communication
protocol used for the communication  25 control
function at the earliest possible timing and perform
the passage control function at high speed.  Further,
in the contact less function chip C, the 23  credit
card function can be carried out by changing the
communication protocols. As a result, in the mobile
telephone in which the contact less function chip C is
mounted, efficient contact less communication can be 5
realized by use of a plurality of communication
protocols. Next, the procedure of a communication
protocol  setting process for contact less
communication in the  contact less function chip C is
explained. 



10 FIG. 4 is a flowchart for illustrating the
procedure of the communication protocol setting
process  for contact less communication in the contact
less  function chip C. First, when the contact less
function chip C is 15 mounted in the socket 13 of the
mobile telephone P, the  contact less function chip C
and the mobile telephone P  are physically connected
to each other via the contact  portion 26 of the
contact less function chip C and the socket 13 of the
mobile telephone P. In this 20 state, the contact less
function chip C and the mobile  telephone P are set
into the communication possible  state. When the
contact less function chip C and the  mobile telephone
P are set into the communication  possible state, the
CPU 21 of the contact less function 25 chip C and the
control circuit 11 of the mobile  telephone P perform
the mutual authentication process  (equipment
authentication process) (step S11). - 24  The
equipment authentication process is a process  of
permitting the contact less function chip C and the
mobile telephone P to authenticate each other.  That
is, on the contact less function chip C side, it  5 is
confirmed in the equipment authentication process
whether or not the mobile telephone P is reliable
equipment (a mobile telephone of a specification
corresponding to the contact less function chip).
Further, on the mobile telephone P side, it is 



10 confirmed in the equipment authentication process
whether or not the contact less function chip C
mounted  in the socket 13 is reliable equipment (a
contact less  function chip of a specification
corresponding to the  mobile telephone). 15 When the
mutual authentication by the equipment  authentication
process is completed, the control  circuit 11 of the
mobile telephone P reads out the  equipment
information 31 of the mobile telephone P  stored in a
memory (not shown). When the equipment 20 information
31 of the mobile telephone P is read, the  control
circuit 11 of the mobile telephone P transmits  the
read equipment information 31 to the contact less
function chip C mounted in the socket 13. In response
to this, the contact less function chip C receives the
25 equipment information 31 from the mobile telephone
P  via the contact communicating section 24 (step
S12).  The equipment information 31 of the mobile 25
telephone P may be requested from the contact less
function chip C to the mobile telephone P. In this
case, the CPU 21 of the contact less function chip C
issues a request to the control circuit 11 of the 5
mobile telephone P via the contact communicating
section 24 and the control circuit 11 of the mobile
telephone P transfers the equipment information 31 in
response to the request. When receiving the equipment
information 31 from  



10 the mobile telephone P via the contact
communicating  section 24, the CPU 21 of the contact
less function  chip C stores the received equipment
information 31 in  the memory 22 (step S13). When the
equipment  information 31 from the mobile telephone P
is stored in 15 the memory 22, the CPU 21 used as the
communication  protocol determining section 32 of the
contact less  function chip C compares information
stored in the  equipment information table 22a with
the equipment  information 31 (step S14). In the
comparing process, 20 the CPU 21 used as the
communication protocol  determining section 32 of the
contact less function  chip C determines a required
communication protocol of  contact less communication
to be supported (step S15). Further, the CPU 21 used
as the communication  25 protocol determining section
32 of the contact less  function chip C compares
information stored in the  equipment information table
22a with the equipment 26  information 31 (step S14)
to determine a communication  protocol (top-priority
protocol) of contact less commu- nication to be
preferentially activated (step S16). The determination
results are transmitted to  5 the communication
protocol setting section 33 from  the communication
protocol determining section 32.  When receiving the
result of determination by the  communication protocol
determining section 32, the  communication protocol
setting section 33 performs 



10 a communication setting process for contact less
communication by use of each communication protocol
setting data item of the communication protocol
setting  data section 34 based on the result of
determination  by the communication protocol
determining section 32. 15 In the communication
setting process, the communication  protocol setting
section 33 makes valid the communica- tion protocol to
be supported (prevents an unnecessary  communication
protocol from being activated) and performs a circuit
setting process of the communication  20 control
circuit 35 to preferentially activate the
top-priority communication protocol. In the process of
setting the top-priority  communication protocol, the
communication protocol  setting section 33 selects
setting data of the top 25 priority communication
protocol from the communication  protocol setting data
section 34 based on determination  by the
communication protocol determining section 32. 27
When the setting data of the top-priority
communication  protocol is selected, the communication
protocol  setting section 33 supplies the selected
setting data  of the top-priority communication
protocol to the 5 communication control circuit 35.
Thus, the communica- tion control circuit 35 makes
various circuit settings  based on the setting data of
the top-priority  communication protocol (step S17).
It is also possible to determine the priority 



10 order of communication protocols based on the
equipment  information of the mobile telephone and
sets a  communication protocol for contact less
communication  based on the priority order. In this
case, even when  a plurality of communication
protocols are supported, 15 optimum communication
setting can be made based on the  priority order of
various communication protocols and  contact less
communication can be efficiently performed  by use of
various communication protocols. As described above,
the contact less function  20 chip acquires equipment
information from the mobile  telephone when it is
mounted in the mobile telephone,  determines a
communication protocol of contact less  communication
to be preferentially activated based on  the equipment
information acquired from the mobile 25 telephone and
sets the communication control circuit  for contact
less communication by use of setting data  of the
top-priority communication protocol. 28  Thus, when
the contact less function chip C  performs contact
less communication with an external  device by use of
the antenna 12 of the mobile telephone  P, it can
preferentially perform contact less 5 communication by
use of the top-priority communication  protocol and
enhance the operation speed of contact  less
communication by the top-priority communication
protocol. As a result, in the mobile telephone in
which the contact less function chip C is mounted, 



10 contact less communication by the contact less
function  chip C having various communication
protocols can be  efficiently performed. Further, the
contact less function chip determines  communication
protocols which are not used and 15 communication
protocols which are required to be  supported based on
equipment information of the mobile  telephone (for
example, the maker of the mobile  telephone, the model
thereof, specification information  of the performance
and function, local information of a 20 country or
region, or service information provided for  the user)
and sets available communication protocols  based on
the priority order. Thus, in the contact less function
chip, available  communication protocols can be
limited according to 25 the specification of the
mobile telephone in which the  contact less function
chip is mounted or the service  provided. As a result,
with the mobile telephone P in 29 which the contact
less function chip C is mounted, the  system can be
efficiently operated. If a specified service access
right (the right of  utilization of the service) is
not provided, it is 5 possible to prevent the contact
less function chip C  from supporting an unnecessary
communication protocol.  Further, even when many
communication protocols are provided which are
required to be supported in  order to permit the
device to be used in foreign  



10 countries, the contact less function chip C can
efficiently set the communication protocols of contact
less communication. When a new communication protocol
for contact less  communication is added to the
contact less function 15 chip, the contact less
function chip downloads setting  data of the new
communication protocol from the  mobile telephone to
add the setting data of the new  communication
protocol. Thus, the contact less function chip can
support  20 the new communication protocol in future.
As a result,  even if the new service is carried out
by use of the  new communication protocol, the new
communication  protocol can be used for the new
service in the mobile  telephone P in which the
contact less function chip C  25 is mounted. Further,
when a communication protocol which is  required to be
supported in order to permit the device - 30  to be
used in a foreign country is added, the contact  less
function chip can easily cope with this case. As  a
result, the mobile telephone P in which the contact
less function chip C can easily receive services 5
provided by use of different communication protocols
in  foreign countries. The equipment information table
containing  information which is compared with
equipment informa- tion of the mobile telephone when
the communication 



10 protocol of contact less communication is
determined in  the contact less function chip C is
provided in the  rewritable nonvolatile memory.
Therefore, in the contact less function chip,  the
communication protocol which is required to be  15
supported and the criterion of the priority order of
communication protocols can be easily changed
according  to a change of a specification of the
mobile telephone  or a change of the service contents
provided. Next, the communication setting process for
20 contact less communication corresponding to the
equipment characteristic of the mobile telephone P or
contact less function chip C is explained. As the
mobile telephone P having the antenna 12  for contact
less communication by the contact less 25 function
chip C as shown in FIG. 1, devices of various
specifications are considered. Therefore, the charac-
teristic of the antenna for contact less communication
31  mounted on the mobile telephone P on which the
contact  less function chip C is mounted may be
different  depending on the type thereof. Further, the
characteristic of the communication control circuit 5
of the contact less function chip C may be different.
Therefore, there occurs a possibility that the
communication characteristics will vary depending on
the combination of the mobile telephone P (the antenna
of the mobile telephone P) and the contact less 



10 function chip C (the communication control circuit
of  the contact less function chip C). In order to
attain  a preferable performance (the performance of
contact  less communication) which is required for a
service in  any combination thereof, it is required to
make 15 a communication setting according to the
equipment  characteristics of various mobile
telephones P and  the equipment characteristics of
various contact less  function chips C. In the present
embodiment, a case wherein a 20 communication setting
process is performed according  to the characteristic
of the antenna 12 for contact  less communication
mounted on the mobile telephone P is  explained.
Further, in the present embodiment, an  example of the
communication setting process performed 25 according
to the antenna characteristic of the antenna  mounted
on the mobile telephone is explained by taking  a case
wherein the antenna characteristic is actually 32
measured and set and a case wherein the antenna
characteristic is set based on the equipment
information of the mobile telephone as an example.
First, the communication setting process based 5 on
the measurement result of the antenna characteristic
of the antenna mounted on the mobile telephone 2 is
explained. A case wherein the characteristic of the
antenna  12 on the mobile telephone P is actually
measured 



10 and the communication setting process is performed
according to the measured antenna characteristic is
schematically explained. FIG. 5 is a diagram
schematically showing an  example of the configuration
of the contact less 15 function chip C which actually
measures the character- istic of the antenna 12
mounted on the mobile telephone  P and performs the
communication setting process  according to the
antenna characteristic obtained as the  measurement
result. 20 As shown in FIG. 5, the contact less
function chip  C has the configuration to realize
communication  setting according to the characteristic
of the antenna  mounted on the mobile telephone P and
includes an  antenna characteristic table 22b, antenna
character 25 istic determining section (antenna
characteristic  determining function) 52, antenna
characteristic  setting section (antenna
characteristic setting 33  function) 53, antenna
characteristic setting data  section 54 and
communication control circuit 55. The antenna
characteristic table 22b is previously  provided in
the memory 22. In the antenna characteris- 5 tic table
22b, information (data used for determining the
antenna characteristic to be set) indicating the
antenna characteristic corresponding to measurement
data (a value of the equivalent circuit of the
antenna)  of the antenna characteristic measured by an
antenna 



10 measurement circuit 62 as will be described later
is  stored. Further, the antenna characteristic table
22b is configured by a rewritable nonvolatile memory.
Therefore, for example, information in the antenna
characteristic table 22b can be rewritten according 15
to a change of the service contents at the operation
time or a change of the specification of the whole
system containing an external device which becomes a
communication partner of contact less communication.
The antenna characteristic determining section 52  20
determines setting contents (setting data
corresponding  to the antenna characteristic)
corresponding to the characteristic of the antenna
mounted on the mobile  telephone P based on data of
the antenna characteristic  measured by the antenna
measuring circuit 62 and 25 information stored in the
antenna characteristic  table 22b. For example, the
function of the antenna  characteristic determining
section 52 is realized by 34  the CPU 21 or the chip
control circuit 23. The antenna characteristic setting
section 53  performs a setting process according to
the character- istic of the antenna for contact less
communication 5 mounted on the mobile telephone P. The
antenna  characteristic setting section 53 performs a
setting  process for the communication control circuit
55 by use  of setting data corresponding to the
characteristic of  the antenna 12 for contact less
communication mounted 



10 on the mobile telephone P based on determination by
the antenna characteristic determining section 52. For
example, the function of the antenna characteristic
setting section 53 is realized by the contact less
communicating section 25 or chip control circuit 23.
15 The antenna characteristic setting data section 54
stores various setting data items corresponding to
various antenna characteristics set by the antenna
characteristic setting section 53. In the example of
FIG. 5, the antenna characteristic setting data 20
section 54 stores various setting data items 54a, 54b,
54c, 54d, etc., corresponding to various antenna
characteristics. The antenna characteristic setting
data section 54 is configured by a rewritable
nonvolatile memory. For example, the function of the
25 antenna characteristic setting data section 54 is
realized by the memory 22, an internal memory (not
shown) of the contact less communicating section 25 or
35  an internal memory (not shown) of the chip control
circuit 23. The setting data items 54a, 54b, 54c, 54d,
are setting data corresponding to the types of the 5
characteristics of the antenna mounted on the mobile
telephone on which the contact less function chip C
may  be mounted. Further, in the antenna
characteristic setting  data section 54, an area in
which setting data 



10 corresponding to existing antenna characteristics
is  previously installed (registered) and an area in
which  setting data corresponding to a new antenna
character- istic is to be installed (registered) are
provided. In the area in which setting data
corresponding to  15 the existing antenna
characteristic is registered,  setting data of the
antenna characteristic correspond- ing to the antenna
for contact less communication  mounted on the
existing mobile telephone (the mobile  telephone on
which the contact less function chip C 20 may be
mounted at the present time) is previously  installed.
Further, in the area in which setting data
corresponding to the new antenna characteristic is to
be registered, setting data corresponding to the
antenna for contact less communication mounted on a
new  25 mobile telephone (the antenna mounted on the
new mobile  telephone having a characteristic
different from that of the antenna mounted on the
existing mobile 36  telephone) is installed. In the
example of FIG. 5, the antenna character- istic
setting data items 54a, 54b, 54c are setting data
items (setting data items corresponding to the
existing 5 antenna characteristics) corresponding to
the antenna  12 for contact less communication mounted
on the  existing mobile telephone P in which the
respective  setting data items are previously
installed. For  example, in FIG. 5, the setting data
54a is setting 



10 data corresponding to the antenna of a maker A (or
the  antenna for contact less communication mounted on
the  mobile telephone of the maker A). Further, the
setting  data 54b is setting data corresponding to the
antenna  of a maker B (or the antenna for contact less
15 communication mounted on the mobile telephone of
the  maker B). The setting data 54c is setting data
corresponding to the antenna of the standard
specification (or the antenna mounted on the mobile
telephone of the standard specification). 20 In FIG.
5, setting data (setting data correspond- ing to the
new antenna characteristic) corresponding  to the
antenna for contact less communication mounted  on the
new mobile telephone P is held in the antenna
characteristic setting data section 54. For example,
25 if setting data of the new antenna characteristic
is  downloaded into the contact less function chip C,
the  setting data of the antenna characteristic is
stored 37  as the antenna characteristic setting data
54d.  Further, the setting data corresponding to the
antenna  for contact less communication mounted on the
new  mobile telephone is acquired by the mobile
telephone P 5 from the exterior and then downloaded
from the mobile  telephone P into the contact less
function chip C, for  example. The communication
control circuit 55 has an RF  circuit 61 and antenna
measuring circuit 62. Like the  



10 communication control circuit 35, the communication
control circuit 55 is a circuit which controls contact
less communication. The communication control circuit
55 transmits/receives radio waves via the antenna 12
in  the mobile telephone P connected via the connector
15 portion. Further, in the communication control
circuit  55, various circuit settings are made by use
of setting  data corresponding to the antenna
characteristic set by  the antenna characteristic
setting section 53. That is, in the communication
control circuit 55,  20 a filter constant, the logic
of the logic circuit, the  frequency dividing ratio
and the like are set according  to setting data of the
antenna characteristic set by the antenna
characteristic setting section 53.  For example, in
the RF circuit 61, a setting for the  25 gate of the
transistor corresponding to the antenna characteristic
is mainly made. Further, the antenna measuring circuit
62 measures 38  the characteristic of the antenna of
contact less  communication mounted on the mobile
telephone P. In the antenna measuring circuit 62, for
example, a  value of the equivalent circuit of the
antenna 12 is 5 measured as data indicating the
antenna characteristic  by outputting a test signal to
the antenna 12.  Further, the antenna measuring
circuit 62 supplies  data indicating the measured
antenna characteristic to  the antenna characteristic
determining section 52. 



10 Next, the measurement of the antenna characteris-
tic by the antenna measuring circuit 62 is explained.
As described above, the communication control circuit
55 in the contact less function chip C is  physically
connected to the antenna 12 in a state in  15 which
the contact less function chip C is mounted in  the
mobile telephone P. The antenna measuring circuit 62
measures the  characteristic (antenna characteristic)
of the antenna  12 in a state in which the
communication control 20 circuit 55 is connected to
the antenna 12. For  example, the antenna measuring
circuit 62 measures the value of an equivalent circuit
71 of the antenna 12  as the characteristic of the
antenna 12. Generally, a value Z of the equivalent
circuit of an antenna is  25 expressed by Z = R+jX.
Therefore, the antenna  measuring circuit 62 measures
a value which satisfies  the equation expressing the
value of the equivalent - 39  circuit 71 as the
antenna characteristic of the antenna  12 by supplying
a test signal to the antenna 12. Specifically, the
antenna measuring circuit 62  supplies currents having
different frequencies and  5 current values as test
signals to the antenna 12. The antenna measuring
circuit 62 detects the value of  the equivalent
circuit 71 expressed by the above  equation as
measurement data based on a signal  generated in
response to the test signal. The above 



10 measurement data is supplied as data indicating the
characteristic of the antenna 12 to the antenna
characteristic determining section 52. Next,
determination of the antenna characteristic  based on
the measurement data of the antenna character- 15
istic by the antenna measuring circuit 62 is
explained. The antenna characteristic determining
section 52  determines setting data to be set based on
measurement  data of the antenna characteristic by the
antenna  measuring circuit 62 and information recorded
in the 20 antenna characteristic table 22b. Further,
in the  antenna characteristic table 22b, information
which  is used to determine setting data to be set in
the  communication control circuit 55 based on the
measure ment data (measured antenna characteristic) of
the 25 equivalent circuit 71 of the antenna 12 by the
antenna  measuring circuit 62 is recorded. For
example, as shown in FIG. 5, data of the 40
equivalent circuit for the antenna 12 of the mobile
telephone of each maker is recorded in the antenna
characteristic table 22b in a case where setting data
items corresponding to the antenna characteristics are
5 set for the respective makers. In this case, the
antenna characteristic determining section 52 compares
data (measurement data) of the equivalent circuit 71
of  the antenna 12 measured with data of the
equivalent circuit stored in the antenna
characteristic table 22b  



10 to determine a maker of the antenna having a value
which is the same as or nearest to the measurement
data. The determination result is supplied to the
antenna characteristic setting section 53. Thus,. in
the antenna characteristic setting section 53, the 15
antenna characteristic setting data 54a,  of the
maker determined by the antenna characteristic
determining section 52 is selected and the thus
selected antenna characteristic setting data can be
set in the communication control circuit 55. 20 As a
concrete example, as shown in FIG. 5, it is  assumed
that setting data items corresponding to the  antenna
of maker A, the antenna of maker B and the  antenna of
the standard setting are stored in the  antenna
characteristic setting data section 54, that 25 is,
the contact less function chip C supports the  antenna
of maker A, the antenna of maker B and the  antenna of
the standard setting as the antenna for 41  contact
less communication. For example, if the measurement
data measured  by the antenna measuring circuit 62 is
most closely  related to data of the antenna of maker
A stored in 5 the antenna characteristic table 22b,
the antenna  characteristic determining section 52
determines that  the antenna characteristic of the
mobile telephone P  is nearest to the antenna
characteristic of maker A.  Then, the antenna
characteristic determining section 



10 52 determines that the setting data 54a
corresponding  to the antenna characteristic of maker
A should be  applied as setting data corresponding to
the antenna  characteristic of the mobile telephone P.
Further, if the measurement data measured by the  15
antenna measuring circuit 62 is most closely related
to  data of the antenna of maker B stored in the
antenna  characteristic table 22b, the antenna
characteristic  determining section 52 determines that
the antenna  characteristic of the mobile telephone P
is nearest 20 to the antenna characteristic of maker
B. Then,  the antenna characteristic determining
section 52  determines that the setting data 54b
corresponding  to the antenna characteristic of maker
B should be  applied as setting data corresponding to
the antenna 25 characteristic of the mobile telephone
P. In addition, if the measurement data measured by
the antenna measuring circuit 62 is most closely 42
related to data of standard setting stored in the
antenna characteristic table 22b, the antenna
characteristic determining section 52 determines that
the antenna characteristic of the mobile telephone is
5 nearest to the characteristic of the antenna of
standard setting. In this case, the antenna
characteristic determining section 52 determines  that
the setting data 54c corresponding to the
characteristic of the antenna of standard setting 



10 should be applied as setting data corresponding to
the  antenna characteristic of the mobile telephone P.
As a result, when the contact less function chip C  is
mounted on the mobile telephone P, it can make a
setting for the communication control circuit 55  15
corresponding to the antenna characteristic of the
antenna 12 for contact less communication mounted on
the mobile telephone P. Next, the procedure of a
communication setting  process based on measurement
data of the antenna 20 characteristic of the antenna
12 in the contact less  function chip C is explained.
FIG. 6 is a flowchart for illustrating the
communication setting process based on measurement
data of the antenna characteristic in the contact less
25 function chip C. First, when the contact less
function chip C is  mounted on the socket 13 of the
mobile telephone P, the 43  contact less function chip
C and mobile telephone P are  brought into physical
contact with each other via the  contact portion 26 of
the contact less function chip C  and the socket 13 of
the mobile telephone P. At this 5 time, the
communication control circuit 55 of the  contact less
function chip C and the antenna 12 of the  mobile
telephone P are physically connected to each  other.
Then, the contact less function chip C and  mobile
telephone P are set into a state in which 



10 contact communication can be performed. In this
state,  the CPU 21 of the contact less function chip C
and the  control circuit 11 of the mobile telephone P
perform  the mutual authentication process (equipment
authentication process) (step S21). In this case, 15
if the equipment authentication process is completed
by another process (for example, the communication
protocol setting process), step S21 is omitted. When
the equipment authentication is completed by  the
equipment authentication process, the contact less  20
communicating section 25 of the contact less function
chip C makes a communication setting according to the
antenna characteristic of the antenna 12 mounted on
the  mobile telephone P. In this case, first, the
antenna  measuring circuit 62 of the communication
control 25 circuit 55 measures the antenna
characteristic (a value  of the equivalent circuit of
the antenna) of the  antenna 12 mounted on the mobile
telephone P. At the 44  time of measurement of the
antenna characteristic, the  antenna measuring circuit
62 transmits various test  signals to the antenna 12
(step S22). The antenna  measuring circuit 62 derives
a value of the equivalent 5 circuit of the antenna 12
as the antenna characteristic  of the antenna 12 based
on outputs from the antenna 12  in response to the
test signals (step S23). The value  of the equivalent
circuit as the antenna characteristic  of the antenna
12 derived based on the test signal is 



10 supplied as measurement data to the CPU 21 used as
the  antenna characteristic determining section 52
from the  antenna measuring circuit 62. In the antenna
characteristic determining section  52, measurement
data from the antenna measuring circuit  15 62 is
compared with data stored in the antenna
characteristic table (step S24) so as to determine
setting data according to the antenna characteristic
of  the antenna 12 (step S25). The result of
determination by the antenna 20 characteristic
determining section 52 is supplied from  the antenna
characteristic determining section 52 to  the antenna
characteristic setting section 53. In the  antenna
characteristic setting section 53, setting data  54a,
etc., corresponding to the antenna characteristic 25
of the mobile telephone is selected from the antenna
characteristic setting data section 54 based on the
result of determination of the antenna characteristic
45  by the antenna characteristic determining section
52.  Further, in the antenna characteristic setting
section  53, a circuit setting for the communication
control  circuit 55 is made by use of the selected
setting data 5 (step S26). Thus, in the communication
control circuit  55, various circuit settings are made
based on setting  data corresponding to the antenna
characteristic. According to the communication setting
process  based on the measurement of the antenna
characteristic,  



10 the contact less function C measures the
characteristic of the antenna for contact less
communication mounted  on the mobile telephone,
compares the measurement data  with data stored in the
antenna characteristic table to  determine the
characteristic of the antenna mounted on 15 the mobile
telephone, selects setting data correspond- ing to the
antenna characteristic based on the  determination and
makes a communication setting for  the communication
control circuit which performs  contact less
communication based on the selected 20 setting data.
Thus, the contact less function chip C can make
settings according to the characteristic of the
antenna  mounted on the mobile telephone and realize
stable  contact less communication even in a case
where antenna 25 characteristics are different
depending on the types of  the mobile telephones.
Further, in the contact less function chip C, 46
plural types of test signals are supplied to the
antenna for contact less communication mounted on  the
mobile telephone so as to measure data of the
equivalent circuit of the antenna based on outputs in
5 response to the test signals. Thus, optimum
communica- tion settings can be made for antennas of
various  characteristics. Further, in the contact less
function chip C, if  a new antenna with a
characteristic different from 



10 that of the existing antenna appears, setting data
corresponding to the characteristic of the new antenna
is downloaded from the mobile telephone and installed
(registered) into the antenna characteristic setting
data section. As a result, if a new antenna with a 15
characteristic different from that of the existing
antenna appears in future, communication settings for
the new antenna can be easily realized. Further, in
the contact less function chip C, the  antenna
characteristic table in which information used  20 to
determine the antenna characteristic is stored is
provided in a rewritable nonvolatile memory. Thus, the
criterion for the antenna characteristic can be easily
changed if an antenna with a characteristic different
from that of the existing antenna appears or if it is
25 desired to change the setting contents
corresponding to  the antenna characteristic. Next, a
case wherein a communication setting for 47  the
antenna characteristic is made based on equipment
information of the mobile telephone is explained. FIG.
7 is a diagram schematically showing an example of the
configuration of the contact less  5 function chip C
which makes a communication setting  corresponding to
the antenna characteristic based on  equipment
information 81 of the mobile telephone P. As shown in
FIG. 7, the contact less function chip  C has the
configuration which makes a communication 



10 setting corresponding to the characteristic of the
antenna mounted on the mobile telephone P and includes
an antenna characteristic table 22b, antenna charac-
teristic determining section (antenna characteristic
determining function) 82, antenna characteristic 15
setting section (antenna characteristic setting
function) 83, antenna characteristic setting data
section 84 and communication control circuit 85. Like
the equipment information 31, the equipment
information 81 is information obtained from the mobile
20 telephone P by use of the contact communicating
section 24. When the contact less function chip C is
mounted  on the mobile telephone P, it receives the
equipment  information 81 from the mobile telephone P
by use of  the contact communicating section 24. The
equipment 25 information 81 obtained from the mobile
telephone P by  use of the contact communicating
section 24 is recorded  in the memory 22. 48  As the
equipment information 81, for example,  as shown in
FIG. 7, specification information of the  mobile
telephone, local information or user service
information is provided. As the specification 5
information of the mobile telephone, for example,
information such as a maker's name, model number,
function or performance is provided. As the local
information, for example, information such as a
country's name, region, service list is provided. 



10 As the user service information, for example,
information of a usable service certificate
(electronic  certificate) is provided. When only the
communication  setting corresponding to the antenna
characteristic is  made, data used to determine the
antenna characteristic  15 may be contained in the
equipment information 81. The antenna characteristic
table 22b is previously  provided in the memory 22.
The antenna characteristic  table 22b stores
information (data used to determine an  antenna to be
set) which indicates the antenna charac 20 teristic
corresponding to the equipment information 81
acquired from the mobile telephone P. Further, the
antenna characteristic table 22b is provided in a
rewritable nonvolatile memory as described before.
Therefore, information in the antenna characteristic
25 table 22b can be rewritten according to a change of
the specification of the whole system containing an
external device which is used as a communication - 49
partner of contact less communication or a change of
the service contents at the operation time, for
example. The antenna characteristic determining
section  5 82 determines setting contents
corresponding to the  characteristic of the antenna
mounted on the mobile  telephone (setting data
corresponding to the character istic of the antenna
for contact less communication  mounted on the mobile
telephone) based on the equipment  



10 information 81 acquired from the mobile telephone P
and information stored in the antenna characteristic
table  22b. The antenna characteristic determining
section 82  has a function attained by use of the CPU
21 or chip  control circuit 23, for example. 15 The
antenna characteristic setting section 83  makes a
communication setting corresponding to the
characteristic of the antenna 12 for contact less
communication mounted on the mobile telephone P.  In
the antenna characteristic setting section 83, 20 a
setting process is performed with respect to the
communication control circuit 85 by use of setting
data  corresponding to the characteristic of the
antenna 12  for contact less communication mounted on
the mobile  telephone P based on determination by the
antenna 25 characteristic determining section 82. For
example,  the antenna characteristic setting section
83 has a  function attained by use of the CPU 21 or
chip control - 50  circuit 23. The antenna
characteristic setting data section 84  stores various
setting data items corresponding to the
characteristics of various antennas set by the antenna
5 characteristic setting section 83. In the example
shown in FIG. 7, the antenna characteristic setting
data section 84 stores various setting data items 84a,
84b, 84c, 84d, etc., corresponding to the characteris-
tics of various antennas. The antenna characteristic 



10 setting data section 84 is configured by a
rewritable  nonvolatile memory. For example, the
antenna  characteristic setting data section 84 is
realized by  the memory 22, an internal memory (not
shown) of the  contact less communicating section 25
or an internal 15 memory (not shown) of the chip
control circuit 23. The various setting data items
84a, 84b, 84c, 84d,   are various setting data items
corresponding to the  characteristics of antennas
mounted on various mobile  telephones on which the
contact less function chip C  20 may be mounted.
Further, in the antenna characteristic setting  data
section 84, an area in which setting data
corresponding to the characteristic of the antenna
mounted on the existing mobile telephone is installed
25 (registered) and an area in which setting data
corresponding to the antenna characteristic of a new
mobile telephone is to be installed (registered) are -
51  provided.  In the area in which setting data
corresponding to the characteristic of the existing
antenna is  registered, setting data corresponding to
an antenna 5 for contact less communication mounted on
the existing  mobile telephone (or the mobile
telephone on which the  contact less function chip C
can be mounted at present)  is previously installed
(registered). Further, in the  area in which setting
data corresponding to the antenna  



10 characteristic of a new mobile telephone is to be
registered, setting data corresponding to an antenna
for contact less communication mounted on a new mobile
telephone (or a mobile telephone having an antenna
characteristic different from the existing antenna 15
characteristic) is installed. Like the example of FIG.
5, in the example of  FIG. 7, the antenna
characteristic setting data items  84a, 84b, 84c are
setting data items corresponding to  the antenna 12
for contact less communication mounted  20 on the
existing mobile telephone P in which the respective
setting data items are previously installed.  For
example, in FIG. 7, the setting data 84a is setting
data corresponding to the antenna of a maker A (or the
antenna for contact less communication mounted on the
25 mobile telephone of the maker A). Further, the
setting  data 84b is setting data corresponding to the
antenna  of a maker B (or the antenna for contact less
52  communication mounted on the mobile telephone of
the  maker B). The setting data 84c is setting data
corresponding to the antenna of the standard
specification (or the antenna for contact less 5
communication mounted on the mobile telephone of the
standard specification). Like the example of FIG. 5,
in the example of  FIG. 7, the setting data 84d is
stored as setting data  corresponding to the antenna
for contact less 



10 communication mounted on the new mobile telephone
is  held in the antenna characteristic setting data
section  84. For example, if setting data
corresponding to the  new antenna characteristic is
downloaded into the contact less function chip C, the
setting data 15 corresponding to the antenna
characteristic is stored  as the setting data 84d.
Further, the setting data  corresponding to the
antenna for contact less  communication mounted on the
new mobile telephone is  acquired by the mobile
telephone P from the exterior 20 and then downloaded
from the mobile telephone P into  the contact less
function chip C, for example. Like the communication
control circuits 35 and 55,  the communication control
circuit 85 is a circuit which  controls contact less
communication. The communication 25 control circuit 85
transmits or receives radio waves  via the antenna 12
mounted on the mobile telephone P  connected to the
connector portion. Further, like the 53  communication
control circuit 55, in the communication  control
circuit 85, various circuit settings are made  by use
of setting data corresponding to the antenna
characteristic set by the antenna characteristic 5
setting section 83. Next, determination of the antenna
characteristic  based on the equipment information 81
of the mobile  telephone P is explained. The antenna
characteristic determining section  



10 82 determines setting data to be set based on the
equipment information 81 acquired from the mobile
telephone P and information recorded in the antenna
characteristic table 22b. Therefore, information  used
to determine setting data to be set into the 15
communication control circuit 85 based on the
equipment  information 81 acquired from the mobile
telephone P is  stored in the antenna characteristic
table 22b. For example, as shown in FIG. 7, when
setting data  corresponding to the antenna
characteristic is set for  20 each maker, data
associated with the antenna of each maker or the
antenna 12 mounted on the mobile telephone  of each
maker is stored in the antenna characteristic  table
22b. In this case, the antenna characteristic
determining section 82 compares the equipment 25
information 81 acquired from the mobile telephone P
with data stored in the antenna characteristic table
22b to determine a maker of the antenna (or a maker of
54  the mobile telephone) corresponding to the
equipment  information 81. The determination result is
supplied  to the antenna characteristic setting
section 83. Thus, in the antenna characteristic
setting section 83,  5 setting data items 54a, etc.,
corresponding to the  antenna of the maker determined
by the antenna  characteristic determining section 82
can be set in  the communication control circuit 85.
As a concrete example, as shown in FIG. 7, it is  



10 assumed that setting data items corresponding to
the  antenna of maker A, the antenna of maker B and
the  antenna of the standard specification are held in
the antenna characteristic setting data section 84,
that is, the contact less function chip C supports the
15 antenna of maker A, the antenna of maker B and the
antenna of standard setting as the antenna 12 for
contact less communication. For example, when the
equipment information 81 of  the mobile telephone
coincides with data of maker A 20 stored in the
antenna characteristic table 22b,  the antenna
characteristic determining section 82  determines the
antenna of the mobile telephone P as  the antenna of
maker A. In this case, the antenna  characteristic
determining section 82 determines that 25 the setting
data 84a corresponding to the character- istic of the
antenna of maker A should be applied as setting data
corresponding to the antenna 55  characteristic of the
mobile telephone P. Further, when the equipment
information 81 of the  mobile telephone coincides with
data of maker B stored  in the antenna characteristic
table 22b, the antenna 5 characteristic determining
section 82 determines the  antenna of the mobile
telephone P as the antenna of  maker B. In this case,
the antenna characteristic  determining section 82
determines that the setting  data 84b corresponding to
the characteristic of the 



10 antenna of maker B should be applied as setting
data  corresponding to the antenna characteristic of
the  mobile telephone P. When the equipment
information 81 of the mobile  telephone coincides with
data of standard setting 15 stored in the antenna
characteristic table 22b,  the antenna characteristic
determining section 82  determines the antenna of the
mobile telephone P as the  antenna of standard
setting. In this case, the antenna  characteristic
determining section 82 determines that 20 the setting
data 84c corresponding to the character- istic of the
antenna of standard setting should be  applied as
setting data corresponding to the antenna
characteristic of the mobile telephone P. As a result,
when the contact less function chip C  25 is mounted
on the mobile telephone P, a setting for the
communication control circuit 35 corresponding  to the
antenna characteristic of the antenna 12 for 56
contact less communication mounted on the mobile
telephone P can be made. Next, the procedure of a
communication setting  process corresponding to the
antenna characteristic  5 based on the equipment
information of the mobile telephone in the contact
less function chip C is explained.  FIG. 8 is a
flowchart for illustrating the communication setting
process corresponding to 



10 the antenna characteristic based on the equipment
information of the mobile telephone in the contact
less  function chip C. First, when the contact less
function chip C is  mounted on the socket 13 of the
mobile telephone P, the  15 contact less function chip
C and mobile telephone P are brought into physical
contact with each other via the  contact portion 26 of
the contact less function chip C  and the socket 13 of
the mobile telephone P. At this  time, the
communication control circuit 35 of the 20 contact
less function chip C and the antenna 12 of the  mobile
telephone P are physically connected to each  other.
Then, the contact less function chip C and  mobile
telephone P are set into a state in which  contact
communication can be performed. In this state, 25 the
CPU 21 of the contact less function chip C and the
control circuit 11 of the mobile telephone P perform
the mutual authentication process (equipment 57
authentication process) (step S31). In this case,  if
the equipment authentication process is completed  by
another process (for example, the communication
protocol setting process), step S31 is omitted. 5 When
the equipment authentication is completed by  the
equipment authentication process, the contact less
communicating section 25 of the contact less function
chip C makes a communication setting according to the
antenna characteristic of the antenna 12 of the mobile



10 telephone P. In this case, first, the control
circuit  11 of the mobile telephone P reads out the
equipment  information 81 of the mobile telephone P
stored in a  memory (not shown). When the equipment
information 81  of the mobile telephone P is read out,
the control 15 circuit 11 of the mobile telephone P
transmits the  information to the contact less
function chip C mounted  on the socket 13 by contact
communication. Then, the  contact less function chip C
receives the equipment  information 81 from the mobile
telephone P via the 20 contact communication section
24 (step S32). The  equipment information 81 of the
mobile telephone P can  be attained by issuing a
request from the contact less  function chip C to the
mobile telephone P. In this  case, the CPU 21 of the
contact less function chip C 25 issues a request for
equipment information to the  control circuit 11 of
the mobile telephone P via the  contact communicating
section 24. The control circuit 58  11 of the mobile
telephone P transfers the equipment  information 81 to
the contact less function chip C in  response to the
above request. When receiving the equipment
information 81 from  5 the mobile telephone P via the
contact less communicat- ing section 24, the CPU 21 of
the contact less function  chip C stores the received
equipment information 81 in the memory 22 (step S33).
When the equipment  information 81 of the mobile
telephone P is stored  



10 in the memory 22, the CPU 21 used as the antenna
characteristic determining section 82 of the contact
less function chip C compares the equipment
information  81 acquired from the mobile telephone P
with  information stored in the antenna characteristic
table 15 22b (step S34) to determine the antenna
characteristic  of the antenna 12 (the maker of the
antenna or the  maker of the mobile telephone in the
example of FIG. 7)  (step S35). The determination
result by the antenna 20 characteristic determining
section 82 is supplied from  the antenna
characteristic determining section 82 to  the antenna
characteristic setting section 83. In the  antenna
characteristic setting section 83, setting data  54a,
etc., corresponding to the antenna characteristic 25
(the maker of the antenna or the maker of the mobile
telephone in the example of FIG. 7) is selected from
the antenna characteristic setting data section 84 -
59  based on the determination result of the antenna
characteristic (the maker of the antenna or the maker
of the mobile telephone in the example of FIG. 7) by
the antenna characteristic determining section 82. 5
Further, in the antenna characteristic setting section
83, a circuit setting for the communication control
circuit 85 is made by use of the selected setting data
(step S36). Thus, in the communication control circuit
85, various circuit settings are made based on setting



10 data corresponding to the antenna characteristic
(the maker of the antenna or the maker of the mobile
telephone in the example of FIG. 7). As described
above, according to the communication  setting process
based on the equipment information of  15 the mobile
telephone, the contact less function chip  acquires
equipment information from the mobile telephone,
compares the equipment information acquired  from the
mobile telephone with data stored in the  antenna
characteristic table to determine the 20
characteristic (or the maker) of the antenna of the
mobile telephone, selects setting data corresponding
to  the antenna characteristic based on the
determination  and makes a communication setting for
the communication  control circuit which performs the
contact less 25 communication function based on the
selected setting  data. As a result, in the contact
less function chip, 60  a setting corresponding to the
characteristic of the  antenna mounted on the mobile
telephone can be easily  made and stable contact less
communication can be realized even when the antenna
characteristic is  5 different depending on the type
of the mobile  telephone. Further, in the contact less
function chip, the  antenna characteristic is
determined and set based on  the equipment information
of the mobile telephone. 



10 Therefore, a communication setting based on optimum
setting data can be easily made based on setting data
previously prepared according to the maker of the
mobile telephone or the maker of the antenna. In the
contact less function chip, when a new  15 antenna
having a characteristic different from the  existing
antenna characteristic appears, setting data
corresponding to the characteristic of the new antenna
is downloaded from the mobile telephone and installed
(registered) into the antenna characteristic setting
20 data section. Thus, even when an antenna having a
characteristic different from the existing antenna
characteristic appears, a communication setting
corresponding to the characteristic of the new antenna
can be easily realized. 25 Further, in the contact
less function chip, the  antenna characteristic table
in which information used  to determine the antenna
characteristic (the maker of 61 the antenna or the
maker of the mobile telephone) is  stored can be
configured by a rewritable nonvolatile  memory.
Therefore, even when an antenna having a
characteristic different from the existing antenna 5
characteristic appears or it is desired to change a
setting corresponding to the antenna characteristic, a
criterion used to determine the antenna characteristic
(the maker of the antenna or the maker of the mobile
telephone) can be easily changed. 



10 In the above embodiment, a case wherein the
equipment information of the mobile telephone is
acquired and the communication setting corresponding
to  the communication protocol, antenna characteristic
or  the like is made based on the equipment
information is 15 explained. However, the present
embodiment is not  limited to the above case. For
example, it is possible  for a chip mounted on the
mobile telephone to acquire  equipment information of
the mobile telephone,  determine various settings
other than communication 20 setting corresponding to
service applications or the  specification of the
mobile telephone based on the  equipment information
of the mobile telephone and make  various settings
based on the determination. According to the above
embodiment, the communica- 25 tion setting for contact
less communication can be set  to an optimum setting
according to the application or  specification of the
portable terminal equipment, 62  a high-speed
communication process can be attained,  the
communication efficiency can be enhanced and
optimization of the communication characteristic can
be  attained. 5 Additional advantages and
modifications will  readily occur to those skilled in
the art. Therefore,  the invention in its broader
aspects is not limited to  the specific details and
representative embodiments  shown and described
herein. Accordingly, various 



10 modifications may be made without departing from
the  spirit or scope of the general inventive concept
as  defined by the appended claims and their
equivalents. 63 WHAT IS CLAIMED IS: 1. An electronic
device which is removably  mounted on portable
terminal equipment, comprising:  a communication
control circuit which performs 5 radio communication
with an external device in a state  in which the
electronic device is mounted on the  portable terminal
equipment, a determining section which determines
setting  contents for the communication control
circuit corre- 10 sponding to the portable terminal
equipment on which  the electronic device is mounted,
and a setting section which makes settings for the
communication control circuit based on the setting
contents determined by the determining section. is 2.
The electronic device according to claim 1,  further
comprising a communicating section which  performs
data communication with the portable terminal
equipment on which the electronic device is mounted,
wherein the determining section determines setting  20
contents corresponding to a communication protocol
used  for radio communication by the communication
control  circuit based on equipment information
acquired from the portable terminal equipment by use
of the  communicating section, and the setting section
sets 



25 a communication protocol for the communication
control  circuit based on the setting contents
corresponding  to the communication protocol
determined by the 64  determining section. 3. The
electronic device according to claim 2,  further
comprising a memory which stores a plurality of
setting data items corresponding to various communica
5 tion protocols used to perform radio communication
by  the communication control circuit, wherein the
determining section determines setting  contents
corresponding to a communication protocol used  for
radio communication by the communication control 10
circuit based on equipment information acquired from
the portable terminal equipment, and the setting
section makes a setting for the communication control
circuit based on setting data determined by the
determining section. 15 4. The electronic device
according to claim 3,  wherein setting data of a new
communication protocol  acquired from the portable
terminal equipment is registered in the memory when
setting data of the new  communication protocol used
for radio communication by  20 the communication
control circuit is acquired from the portable terminal
equipment by use of the communicating  section. 5. The
electronic device according to claim 2,  wherein the
determining section determines one of a 



25 plurality of communication protocols which is
realized  as a top-priority communication protocol and
used for  radio communication by the communication
control - 65  circuit based on equipment information
acquired from  the portable terminal equipment by use
of the  communicating section, and the setting section
makes  a setting for the communication control circuit
to 5 enhance the operation speed of the radio
communication  using the top-priority communication
protocol  determined by the determining section. 6.
The electronic device according to claim 2,  wherein
the determining section determines a required  10 one
of various communication protocols used for radio
communication by the communication control circuit
based on equipment information acquired from the
portable terminal equipment by use of the
communicating  section, and the setting section makes
a setting for 15 the communication control circuit to
make only the  required communication protocol
determined by the  determining section usable. 7. The
electronic device according to claim 1,  wherein the
communication control circuit performs 20 radio
communication with an external device by use of  an
antenna mounted on the portable terminal equipment  on
which the electronic device is mounted, the
determining section determines setting contents
corresponding to the characteristic of the antenna 



25 mounted on the portable terminal equipment on which
the  electronic device is mounted, and the setting
section  makes a setting for the communication control
circuit 66 based on setting contents corresponding to
the  characteristic of the antenna mounted on the
portable  terminal equipment and determined by the
determining  section. 5 8. The electronic device
according to claim 7,  further comprising a memory
which stores setting data  items corresponding to the
characteristics of various  antennas mounted on
various portable terminal equipments,  10 wherein the
determining section determines setting  contents
corresponding to the characteristic of the  antenna
mounted on the portable terminal equipment on  which
the electronic device is mounted, and the setting
section makes a setting for the communication control
15 circuit based on the setting data determined by the
determining section. 9. The electronic device
according to claim 8,  further comprising a
communicating section which  performs data
communication with the portable terminal 20 equipment
on which the electronic device is mounted,  wherein
setting data acquired from the portable  terminal
equipment is registered into the memory when  new
setting data different from the setting data already
stored in the memory is acquired from the  



25 portable terminal equipment via the communicating
section. 10. The electronic device according to claim
7, 67  further comprising a measuring section which
measures  the characteristic of an antenna mounted on
the  portable terminal equipment on which the
electronic  device is mounted, 5 wherein the
determining section determines setting  contents
corresponding to the characteristic of the  antenna
mounted on the portable terminal equipment  measured
by the measuring section. 11. The electronic device
according to claim 10,  10 wherein the measuring
section measures the  characteristic of the antenna
mounted on the portable  terminal equipment on which
the electronic device is  mounted by supplying a test
signal to the antenna. 12. The electronic device
according to claim 10,  15 wherein the measuring
section measures a value of an equivalent circuit of
the antenna mounted on the  portable terminal
equipment on which the electronic  device is mounted,
and the determining section  determines setting
contents corresponding to the 20 characteristic of the
antenna by comparing the value of  the equivalent
circuit of the antenna measured by the  measuring
section with preset data. 13. The electronic device
according to claim 7,  further comprising a
communicating section which 



25 performs data communication with the portable
terminal  equipment on which the electronic device is
mounted,  wherein the determining section determines
setting 68 contents corresponding to the
characteristic of the  antenna mounted on the portable
terminal equipment  based on equipment information
acquired from the  portable terminal equipment via the
communicating 5 section. 14. A control method for an
electronic device  removably mounted on portable
terminal equipment,  comprising: determining setting
contents for a communication  10 control circuit
according to the portable terminal  equipment on which
the electronic device is mounted, and making settings
for the communication control  circuit which performs
radio communication with an 15 external device based
on the thus determined setting  contents in a state in
which the electronic device is  mounted on the
portable terminal equipment. 15. The control method
for the electronic device  according to claim 14,
further comprising acquiring 20 equipment information
of the portable terminal  equipment from the portable
terminal equipment on which  the electronic device is
mounted, wherein the determining is to determine
setting  contents corresponding to a communication
protocol used  



25 for radio communication by the communication
control circuit based on the equipment information
acquired  from the portable terminal equipment, and
the setting - 69  is to set a communication protocol
for the communica- tion control circuit based on the
setting contents  corresponding to the thus determined
communication  protocol. 5 16. The control method for
the electronic device  according to claim 14, wherein
the determining is to  determine setting contents
corresponding to the  characteristic of an antenna
mounted on the portable  terminal equipment on which
the electronic device is 10 mounted and used for radio
communication with an  external device by the
communication control circuit,  and the setting is to
make a setting for the  communication control circuit
based on the determined  setting contents
corresponding to the characteristic of 15 the antenna
mounted on the portable terminal equipment.  17. The
control method for the electronic device  according to
claim 16, further comprising measuring the
characteristic of an antenna mounted on the portable
terminal equipment on which the electronic device is
20 mounted, wherein the determining is to determine
setting  contents corresponding to the measured
characteristic  of the antenna mounted on the portable
terminal  equipment. 



25 18. The control method for the electronic device
according to claim 16, further comprising acquiring
equipment information of the portable terminal 70
equipment from the portable terminal equipment on
which  the electronic device is mounted, wherein the
determining is to determine setting  contents
corresponding to the characteristic of the  5 antenna
mounted on the portable terminal equipment based on
the equipment information acquired from the  portable
terminal equipment. 




