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INTEGRATED CIRCUIT BOARD WITH
WIRELESS CIRCUITRY

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

FIELD OF THE INVENTION

The present invention 1s related to the field of IC Cards,
and, more particularly, to an IC Card for communicating with
a wireless device.

BACKGROUND OF THE INVENTION

An IC Card comprises a first device imncluding a first pro-
cessor and a first memory unit, intended to communicate with
a handset, for example a mobile telephone. The I1C Card 1s
substantially enclosed inside the handset and electrically con-
nected to 1t via contact pads.

A communication between the handset and the IC Card
generally complies with an ISO 7816 protocol wherein the
handset sends commands to the IC Card and the 1IC Card
responds to such commands as a slave device. The 1C Card
may also comprise a second device, including a second pro-
cessor and a second memory unit mtended to communicate
with an electronic apparatus.

The IC Card 1 of FIG. 1 comprises a first device 2, intended

to communicate 1n conventional way with a handset 9, and a
second device 3, intended to communicate with an electronic
apparatus 10. The electronic apparatus 10 1s substantially
external to the handset device 9 and 1n wireless communica-
tion with the second device 3. More particularly, the IC Card
1 comprises an antenna 4, connected-to or included-in the
second device 3, for recetving and transmitting wireless mes-
sages from/to the electronic apparatus 10.

The second device 3 emits conventional messages at pre-
determined 1intervals, representing the profile of the second
device 3. In other words, the profile of the second device 3
specifies the wireless messages that it 1s able to receive. The
clectronic apparatus 10 in proximity of the handset device 9,
detects a conventional message emitted by the second device
3 and responds to 1t with a wireless message.

When the antenna 4 receives the wireless message from the
clectronic apparatus 10, the wireless message 1s processed by
the second device 3 and a result 1s returned to the electronic
apparatus 10. The profile of the second device 3 may be
programmed to receirve wireless messages from different
clectronic apparatuses. In this case, the second device 3 may
receive different wireless messages from different electronic
apparatuses 10 and process a specific result, depending on the
wireless messages received.

More particularly, the second device 3 provides one or
more predetermined services 3a, 3b, 3¢, also indicated in FIG.
3 as endpoint applications, intended to receive wireless mes-
sage from different and respective electronic apparatuses 10
and to process the specific results.

When the electronic apparatus 10 sends the wireless mes-
sage to the antenna 4, the corresponding predetermined ser-
vice, for example the predetermined service 3a, executes a
predetermined [elaboration] operatior and returns a result to
the electronic apparatus 10. The wireless communication
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may for example be based on the ZigBee protocol; in this
case, the second device and the electronic apparatus are Zig-

Bee nodes.

A drawback of such IC Card 1 1s that a long delay may
occurs between the time 1n which the IC Card receives the
wireless message and the time 1n which the IC Card 1 may
perform a consequential operation, e.g. return the result to the
corresponding electronic apparatus 10.

This drawback 1s schematically explained with reference
to FIG. 1.

The external apparatus 10 sends the wireless message,
indicated as remote request, to the second device 3 of the IC
Card 1. In order to process the wireless message, a software
module indicated as ZigBee Engine 1s executed. As schemati-
cally represented 1n FIG. 2, the ZigBee Engine is stored inside
the first device 2 and provides additional API for the execu-
tion of the predetermined services 3a, 3b, 3¢ and for manag-
ing a communication between the first device 2 and the sec-
ond device 3.

When the wireless message 1s recerved by the second
device 3, the first device 2 may be not ready to execute the
Z1gBee Engine, since 1t 1s a slave device with respect to the
handset device 9 and must wait for an APDU command from
the handset device 9, in order to execute the ZigBee Engine.

Such a drawback heavily penalizes the wireless communi-
cation between the second device 3 and the electronic appa-
ratus 10, since the electronic apparatus 10 cannot receive the
result of the [elaboration] operatiorn rapidly but it must wait
for the execution of the ZigBee Engine. In other words the IC
Card 1 cannot be used with electronic apparatuses 10 requir-
ing a result in a few time. This 1s not helpful 1n case of
protocols based on fast exchanges of small messages, such as
handshake procedures.

More particularly, according to the ISO 7816 protocol, the
handset device 9 executes a poll operation towards the first
device 2 of the IC Card 1, 1n order to detect a status of the first
device 2. The first device 2 sends a poll message to the second
device 3. Since the second device 3 has recerved a wireless
message 1t returns the wireless message to the first device 2.

The ZigBee Engine 1s executed to process the wireless
message, a reply message 1s forwarded to the second device 3
and the result 1s delivered to the electronic apparatus 10 via a
wireless communication. The delay due to the operations
described above 1s schematically shown 1n FIG. 1 as “eflec-
tive response delay”.

Moreover, the ZigBee Engine 1s generally programmed to
recall specific applets, also indicated as ZigBee Applet 2a, 2b,
2¢ and stored mside the memory unit of the first device 2, for
executing the predetermined services 3a, 3b, 3¢. Each ZigBee
Applet 2a, 2b, 2c 1s generally provided to manage a corre-
sponding predetermined service 3a, 3b, 3c¢. So the delay for
returning the result to the electronic apparatus 10 1s also due
to the execution of the ZigBee Applet 2a, 2b, 2¢, as schemati-
cally represented in FIG. 2.

Such IC Card 1 suifers for another 1ssue due to the fact that
the predetermined services 3a, 3b, 3¢ provides predetermined
[elaborations] operations depending on the hardware design
of the second device 3. In order to modily the predetermined
services 3a, 3b, 3c, for example for processing an [elabora-
tion] operation different from the predetermined one, the
hardware of the second device 3 may helptully be modified.

SUMMARY OF THE INVENTION

The present invention provides an IC Card able to commu-
nicate with a handset and, additionally, 1n wireless mode with
one or more electronic apparatuses, the IC Card being able to
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receive wireless messages from the electronic apparatuses, to
execute a predetermined [elaboration] operation as soon as
the wireless message 1s recerved and to return a result to the
clectronic apparatus as soon as the result 1s processed, with-
out introducing delay due to the communication between the
handset and the IC Card, the IC Card being also easily con-
figurable to modify the [elaboration] operation to be
executed, avoiding hardware modification of the second
device.

The present disclosure provides an IC Card including a first
device intended to communicate with a handset and a second
device intended to execute predetermined [elaborations]
operations lor an electronic apparatus, the second device
turther including a plurality of additional programs for pro-
viding additional [elaborations] operations, such additional
programs being executed without waiting a communication
between the first device and the handset.

An IC Card comprises a first device, including a first pro-
cessor and a first memory unit, intended to communicate with
a handset, and a second device, including a second processor
and a second memory unit, intended to communicate via a
wireless communication with at least an electronic apparatus
external to the handset, the second device providing prede-
termined services. Hach predetermined service i1s pro-
grammed to recerve a wireless message from a respective
electronic apparatus, to execute a predetermined [elabora-
tion] operatiorn and to return a result to the respective elec-
tronic apparatus. The second memory unit stores a plurality of
additional programs for executing additional [elaborations]
operations, each program being associated to one of prede-
termined service. The second device comprises a run-time
environment for executing the additional programs when the
corresponding predetermined services receives the wireless
message.

Another aspectis directed to a method for executing at least
an additional program in the I1C Card.

Advantageously, additional [elaborations] operations may
be executed by the second device without modifying the
hardware of the second device and without modifying the
wireless communication between the second device and the
clectronic apparatuses, since the execution of the additional
programs 1s activated by the predetermined services.

Moreover, the additional programs may be modified easily
and post issuance in order to modify the additional [elabora-
tion] operation and the corresponding results returned from
the second device to the electronic apparatuses. Advanta-
geously, the run-time environment of the second device pro-
vides that the execution of the additional [elaboration] opera-
tion and the corresponding result may be returned to the
clectronic apparatuses without introducing long latencies due
to the communication between the handset and the first
device.

These and other advantages will be apparent from the
tollowing description and from the annexed drawings given
only for exemplificative purpose and without limiting the
scope of protection of the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically shows a first communication between
a first device of an IC Card and a handset and a second
communication between a second device of the IC Card and
an electronic apparatus, according to the prior art;

FI1G. 2 schematically shows an hardware configuration of
the first and second device of the IC Card of F1G. 1, according,
to the prior art;
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FIG. 3 schematically shows a plurality of predetermined
services provided by the second device of FIG. 2, according

to the prior art;

FIG. 4 schematically shows a communication between the
predetermined services of FIG. 2 and corresponding applets
included in the first device of FI1G. 2;

FIG. § schematically shows an IC Card a second device,
according to the present invention;

FIG. 6 schematically shows a second communication
between the second device of the IC Card of FIG. 5§ and an
clectronic apparatus, according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to the annexed drawings an IC Card 1s
schematically represented and globally indicated with
numeral reference 1. The IC Card 1 comprises a first device 2
including a first processor 1, and a first memory unit M,,
intended to communicate 1n conventional way with a handset
9, according to the ISO 7816 protocol.

The IC Card 1 also comprises a second device 3, including,
a second processor L, and a second memory unit M, intended
to communicate with an electronic apparatus 10, substan-
tially external to the handset device 9, 1n wireless communi-
cation with the second device 3.

The IC Card 1 comprises an antenna 4 for recerving and
transmitting wireless messages from/to the electronic appa-
ratus 10. The wireless message 1s processed by the second
device 3 and aresult 1s returned to the electronic apparatus 10.

More particularly, as schematically represented 1in FIG. 3,
the second device 3 provides one or more predetermined
services 3a, 3b, 3c, intended to receive wireless messages
from different and respective electronic apparatuses 10 and to
process specific results.

When the electronic apparatus 10 sends the wireless mes-
sage to the antenna 4, the corresponding predetermined ser-
vice 3a, 3b, 3¢ executes a predetermined [elaboration] opera-
tion. The wireless communication 1s for example based onthe
Z1gBee specification.

The second memory unit M, stores a plurality of additional
programs 6a, 6b, 6c for executing additional [elaborations]
operations. BEach program 6a, 6b, 6c 1s associated to one of the
predetermined services 3a, 3b, 3¢ so that the second device 3
may return to the electronic apparatus 10 aresult not provided
by the predetermined [elaboration] operation.

More particularly, the second device 3 comprises a run-
time environment for executing the additional programs 6a,
6b, 6¢ as soon as the corresponding predetermined services
3a, 3b, 3c receives the wireless message from the electronic
apparatus. A plurality of applets, stored in the first device 2
and also indicated as ZigBee Applets, have the capabilities,
provided by dedicated APIs, of associating the additional
programs 6a, 6b, 6¢ to the predetermined services 3a, 3b, 3c,
Z1gBee Applet. The ZigBee Applets are executed when par-
ticular events occur, e.g. at start-up of the IC Card 1, for
associating the additional programs 6a, 6b, 6¢ to the corre-
sponding predetermined services 3a, 3b, 3c.

When a predetermined service 3a, 3b, 3¢ receives a wire-
less message from an electronic device, 1t executes immedi-
ately the corresponding additional program 6a, 6b, 6c through
the run-time environment; the additional program 6a, 6b, 6c
process the results that can be immediately returned to the
clectronic apparatuses 10.

According to the IC Card 1 of the present invention, when
the additional programs 6a, 6b, 6¢ are associated to the pre-
determined programs 3a, 3b, 3c, the additional programs 6a,
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6b, 6¢c may process a result and result i1t to the electronic
device 10 without waiting for the execution of operations
inside the first device 2.

More particularly, the run-time environment comprises,
but 1t 1s not limited to, the following operations:

sending a reply message from the second device 3 to the

clectrical apparatus 10;
forwarding data included 1n a wireless message received by
the electronic apparatus 10 to a ZigBee Applet;
sending a generic message to the ZigBee Applet;
executing cryptographic operations;

executing arithmetic or logic operations;

executing an analysis on the wireless message recerved;

executing control flow operations.

More particularly, the second memory unit M2 comprises
a storage area wherein data associated to an execution of the
additional programs 6a, 6b, 6c are stored, for example cryp-
tographic keys, text, vaniables. The data stored in the storage
arca may be read or written by the predetermined services 3a,
3b, 3c as well as by the additional programs 6a, 6b, 6¢, during
their execution.

For example, the variables are stored 1n a portion of volatile
memory or 1n a portion of non volatile memory of the second
memory unit M2. More particularly, variables stored 1n dif-
terent portions may be referred by the same name, since each
additional program 6a, 6b, 6¢ refers only to the portion asso-
ciated to the respective predetermined service 3a, 3b, 3c.

The ZigBee Applet may be provided by specific commands
to access the second memory unit M2. For example this
command may be based on additional API provided by the
Z1gBee Engine of the IC Card 1.

One aspect 1s directed to a method for downloading the
additional programs 6a, 6b, 6¢ 1n the second device 3. More
particularly, the method provides the downloading of the
additional programs 6a, 6b, 6c in different ways.

According to a first embodiment, a specific service of the
predetermined service 3a, 3b, 3¢ may be stored inside the
second device 3 for receiving the additional programs 6a, 6b,
6¢ from the electronic apparatus 10. In this case a specific
clectronic apparatus 1s provided for communicating with the
second device 3 and downloading the predetermined service
3a, 3b, 3c.

According to a second embodiment, one or more ZigBee
Applets stored 1n the first device 2 provides the download of
the additional programs 6a, 6b, 6¢. For example the first
device 2 may recerve a specific SMS 1ncluding an additional
program to be stored. When the specific SMS message 1s
received, the first device 2 activates a specific ZigBee Applet.
The ZigBee Applet accesses the second memory unit M2 of
the second device 3 and stores the program in the second
memory umt M2. The special SMS may be formatted and
provided with security controls, for example according to the
standard ETSI TS 102 225.

According to a third embodiment, each additional program
6a, 6b, 6¢ 1s downloaded by a corresponding ZigBee Applet.
In this case, for each predetermined service 3a, 3b, 3c, a
corresponding ZigBee Appletis provided. The ZigBee Applet
controls the execution of the predetermined service 3a, 3b, 3¢
and may update the additional program 6a, 6b, 6¢ associated
to the predetermined service 3a, 3b, 3c.

Hereinafter the main features of the IC Card are resumed.
The IC Card 1 comprises a first device 2, including a first
processor U, and a first memory unit M, intended to commu-
nicate 1 conventional way with a handset 9, and a second
device 3, including a second processor u2 and a second
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memory unit M,, mtended to communicate via a wireless
communication with at least an electronic apparatus 10 exter-
nal to the handset 9.

The second device 3 provides predetermined services 3a,
3b, 3¢, each predetermined service 3a, 3b, 3¢ being pro-
grammed to recerve a wireless message from a respective
electronic apparatus 10, to execute a predetermined [elabo-
ration] operation on the base of the wireless message received
and to return a result to the respective electronic apparatus 10.

The second memory unit M, stores a plurality of additional
programs 6a, 6b, 6c for executing additional [elaborations]
operations, each program 6a, 6b, 6c being associated to one
ol the predetermined services 3a, 3b, 3c. The second device 3
comprises a run-time environment for executing the addi-
tional programs 6a, 6b, 6¢c when the associated predetermined
services 3a, 3b, 3c receive the wireless message.

The first device 2 includes at least an applet, also indicated
as ZigBee Applet, for associating the additional programs
(6a, 6b, 6¢) to the corresponding predetermined services (3a,
3b, 3c¢). The second device 3 1s a ZigBee node and the wireless
communication between the second device 3 and the elec-
tronic apparatus comply with a ZigBee specification.

The first processor 11, comprises additional APIs for sup-
porting a communication between the ZigBee Applets and the
second device 3.

Hereinatter the main features of the method for executing
at least an additional program 1n an IC Card are resumed. The
additional program (6a, 6b, 6¢) are by an IC Card 1 compris-
ing a first device 2 mtended to communicate 1n conventional
way with a handset 9 and a second device 3 intended to
communicate via a wireless communication with at least an
clectronic apparatus 10 external to the handset 9. The second
device 3 provides predetermined services 3a, 3b, 3¢ associ-
ated to the additional programs 6a, 6b, 6¢ and programmed to
receive a wireless message from a respective electronic appa-
ratus 10.

The additional programs 6a, 6b, 6c are executed by a run-
time environment of the second device 3 when the corre-
sponding predetermined services 3a, 3b, 3c recerves the wire-
less message. According to a first embodiment of the method,
the additional programs 6a, 6b, 6¢ are downloaded 1n a second
memory unit M2 of the second device 3 by an applet, also
indicated as ZigBee Applet, of the first device 2.

According to a second embodiment of the method, the
additional programs 6a, 6b, 6¢ are downloaded 1n the second
memory unit M2 of the second device 3 by a specific prede-
termined service 3a, 3b, 3¢, programmed to recerve the addi-
tional programs (6a, 6b, 6¢) from a corresponding specific
clectronic apparatus 10.

According to a third embodiment of the method, the addi-
tional programs 6a, 6b, 6¢ are downloaded in the second
memory unit M2 of the second device 3 by an applet, also
indicated as ZigBee Applet, programmed to recetve a speciiic
SMS that includes the additional programs 6a, 6b, 6¢ to be
downloaded.

The additional programs 6a, 6b, 6¢ are associated to the
predetermined services 3a, 3b, 3¢ by an applet or ZigBee
Applet. Advantageously, the IC Card 1 allows the reduction
ol the response time required by the second device 3 to return
a result to the electronic apparatus 10 and to perform any
consequential operation.

As already stated, without the additional programs 6a, 6b,
6¢ and the run-time environment, the response time of the
second device 3 towards the electronic device 10 would
depend on the applets or ZigBee Applets execution inside the
first device 2. In fact, according to the SIM Application Tool-
kit applets, the ZigBee Applet are executed only from time to
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time, when the handset 9 activates the first device 2. However
the activation of the IC Card 1 may not occur continuously
and long time may occur between the receipt of a wireless
message Ifrom the second device 3 and the activation of the
first device 2. So the processing of the result to be sent from
the second device 3 towards to the electronic apparatus 10
would be delayed.

Advantageously, the present disclosure, taking advantage
of the fact that the second device 3 1s active and listening to
incoming wireless messages from the electronic apparatus
10, 1s able to process the wireless messages independently
and autonomously with respect to the first device 2 and hand-
set 9. This reduces the delay for executing requests from the
clectronic apparatuses 10, achieving a consistent benefit 1n
real time applications.

The advantage 1s also greater when the second device 3
communicates with a remote device via the electronic appa-
ratus 10 since data send-to and received-from the remote
device are not delayed by the execution of a ZigBee Applet. A
turther advantage 1s based on the fact that a computational
load may be balanced among the second device 3 and the first
device 2, allowing more eificient executions.

Moreover, the behavior of the second device 3, in other
words the [elaboration] operation provided by the second
device 3 on the receipt of a wireless message from an elec-
tronic device 10, may be updated in stimple way by modily-
ing, even remotely, the additional program 6a, 6b, 6¢ and
avolding any hardware change.

The IC Card 1 achieves great advantages also with respect
to a handset 9 provided with wireless communication, for
example Bluetooth, and with programmable computation, for
example Symbian o J2ME.

In fact, the Bluetooth/Symbian-J2ME handset 9 1s an
expensive device while the IC Card 1 provided with a second
device 3 and the corresponding wireless communication 1s a
cheap device and 1t may be used with a handset 9.

Moreover, since the IC Card 1 1s provided with secured
means and with a user profile, the additional [elaborations]
operations may be associated to the identity of the used
and/or they may be protected by cryptographic operations,
providing a secure communications and results to the elec-
tronic apparatuses 10.

That which 1s claimed 1s:

1. An IC Card comprising;:

a first device comprising a {first processor and a first
memory coupled thereto, said first device configured to
communicate with a mobile wireless communications
device; and

a second device comprising a second processor and a sec-
ond memory unit coupled thereto, said second device
configured to communicate wirelessly with at least one
other mobile wireless communications device:

said second device configured to provide services, each
service to recetve a wireless message from the at least
one other mobile wireless communications device;

said second device also configured to execute an [elabora-
tion] operation and to return a result to the at least one
other mobile wireless communications device while
waiting for execution of operations by the first device;

said second memory configured to store a plurality of pro-
grams for executing additional [elaborations] opera-
tions, each program being associated with a service;

said second device further comprising a run-time environ-
ment configured to execute the programs when a corre-
sponding service receives the wireless message without
waiting for execution of the operations by the first
device.
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2. An IC Card according to claim 1, wherein said first
memory 1s also configured to store an applet for associating
the plurality of programs with respective services.

3. An IC Card according to claim 2, wherein said first
processor and said first memory are configured to provide at
least one application programming interface (API) for com-
munication between the applet and said second processor and
said second memory.

4. An IC Card comprising;:

an IC card substrate;

a first processor and a first memory cooperating therewith
and carried by said IC Card substrate and configured to
communicate with a mobile wireless communications
device;

a second processor, a second memory, and a wireless trans-
cerver cooperating together and configured to provide a
plurality of services and for wireless communication
with at least one other mobile wireless communications
device;

cach service configured to recerve a wireless message from
said at least one other mobile wireless communications
device, to execute an [elaboration] operation, and to
return an [elaboration] operation result to said at least
one other mobile wireless communications device while
waiting for execution of operations by the first proces-
SOY;

said second memory configured to store and said second
processor configured to execute a plurality of additional
programs for performing additional [elaborations]
operations, cach additional program being associated
with a respective service;

said second processor and said second memory configured
to provide a run-time environment for executing the
plurality of programs when a respective service receives
the wireless message without waiting for execution of
the operations by the first processor.

5. An IC Card according to claim 4, wherein said first
memory 1s also configured to store an applet for associating
the plurality of programs to respective services.

6. An IC Card according to claim 5, wherein said first
processor and said first memory are configured to provide at
least one application programming interface (API) for com-
munication between the applet and said second processor and
said second memory.

7. A method for executing a plurality of programs with an
IC Card comprising a first device to communicate at least one
mobile wireless communications device and a second device
to communicate wireless communication with at least one
other mobile wireless communications device, the second
device providing services associated with the plurality of
programs and to recerve a wireless message from the at least
one other mobile wireless communications device, the sec-
ond device also configured to execute an operation and to
return a result to the at least one other mobile wireless com-
munications device while waiting for execution of operations
by the first device, the method comprising:

executing the plurality of programs using a run-time envi-
ronment of the second device after a corresponding ser-
vice recerves the wireless message without waiting for
execution of the operations by the first device.

8. A method according to claim 7, wherein the plurality of
programs are stored in a memory of the second device by an
applet stored 1n a memory of the first device.

9. A method according to claim 8, wherein the plurality of
programs are downloaded to a memory of the second device
by a service for recerving the plurality of programs from the
at least one other mobile wireless communications device.
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10. A method according to claim 7, wherein the plurality of

programs are associated with respective services by an applet.

11. A method according to claim 10 wherein the applet
accesses an application programming interface (API) of the
first device for communicating with the second device.

12. A method of operating an IC Card comprising:

communicating with a mobile wireless communications
device using a {irst processor;

providing a plurality of services and wirelessly communi-
cating with at least one other mobile wireless commu-
nications device using a second processor, a second
memory, and a wireless transceiver cooperating
together;

receiving a wireless message from the at least one other
mobile wireless communications device, executing an
[elaboration] operation, and returning an [elaboration]
operation result to the at least one other mobile wireless
communications device, using each service while wait-
ing for execution of operations by the first processor;

storing and executing a plurality of programs for performs-
ing additional elaborations using the second memory
and the second processor, each program being associ-
ated with a respective service; and

providing a run-time environment for executing the plural-
ity of programs when the respective services receive the
wireless message using the second processor and the
second memory without waiting for execution of the
operations by the first processor.

13. A method according to claim 12, wherein a first
memory 1s for storing an applet for associating the plurality of
programs to respective services.

14. A method according to claim 13, further comprising
providing at least one application programming interface
(API) for communication between the applet and the second
processor and the second memory using the first processor
and the first memory.

13. An IC device comprising:

a first processor and a first memory cooperating thevewith
and configured to communicate with a mobile wireless
communications device;

a second processor, a second memory, and a wireless trans-
ceiver cooperating together and configured to provide a
plurality of services and for wireless communication
with at least one other mobile wireless communications
device;

each service configured to receive a wireless message from
said at least one other mobile wireless communications
device, to execute an operation, and to veturn an opera-
tion result to said at least one other mobile wireless
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said second memory configured to store and said second
processor configured to execute a plurality of additional
programs for performing additional operations, each
additional program being associated with a respective
service;

said second processor and said second memory configured

to provide a run-time environment for executing the plu-
rality of programs when a respective service receives the
wireless message without waiting for execution of the
operations by the first processor.

16. An IC device according to claim 15, wherein said first
memory is also configured to store an applet for associating
the plurality of programs to vespective services.

17. An IC device accovding to claim 16, wherein said first
processor and said first memory are configured to provide at
least one application programming interface (API) for com-
munication between the applet and said second processor
and said second memory.

18. A method of operating an IC device comprising:

communicating with a mobile wireless communications

device using a first processor;

providing a plurality of services and wirelessly communi-

cating with at least one other mobile wireless commu-
nications device using a second processor, a second
memory, and a wireless transceiver cooperating
together;

receiving a wireless message from the at least one other

mobile wireless communications device, executing an
operation, and returning an operation result to the at
least one other mobile wireless communications device,
using each service while waiting for execution of opera-
tions by the first processor;

storing and executing a plurality of programs for perform-

ing additional operations using the second memory and
the second processor, each program being associated
with a respective service;

and providing a run-time environment for executing the

plurality of programs when the respective services
receive the wireless message using the second processor
and the second memory without waiting for execution of
the operations by the first processor.

19. A method according to claim 18, wherein a first
memory is for stoving an applet for associating the plurality
of programs to vespective services.

20. A method according to claim 19, further comprising
providing at least one application programming interface
(API) for communication between the applet and the second
processor and the second memory using the first processor
and the first memory.
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