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NFC MODULE, IN PARTICULAR FOR 
MOBILE PHONE 

FIELD OF INVENTION 

The present invention relates to the NFC technology (Near 
Field Communication). 

BACKGROUND 

The NFC technology uses components comprising a com 
munication interface operating by inductive coupling 

and having at least tWo operating modes, in particular a 
Reader Mode and a Card Emulation Mode. In the reader 
mode, or active mode, a NFC component operates like a 
conventional RFID reader (Radio Frequency Identi?cation) 
to read or Write access a contactless integrated circuit 
mounted in a chip card or an electronic tag. The NFC com 
ponent emits a magnetic ?eld, sends data by modulating the 
magnetic ?eld and receives data by retromodulation (charge 
modulation). In the emulation mode the NFC component 
operates as a transponder to dialog With a RFID reader or 
another NFC component in the active mode, and to be seen by 
the reader or the other NFC component like a RFID contact 
less integrated circuit. Thus, the NFC component in the card 
emulation mode does not emit any magnetic ?eld, receives 
data by demodulating a magnetic ?eld emitted by the other 
reader and sends data by retromodulation. In addition to these 
operating modes, a NFC component may implement several 
contactless communication protocols, for example ISO 
14443-A, ISO 14443-B and Felica. 

FIG. 1 shows a chipset made around a NFC component 
designated by reference “NFCM” and integrated into a 
mobile phone 15. The NFC component is connected to host 
processors HP1, HP2. The processor HP1 is for example a 
secured integrated circuit of SIM type (“Subscriber Identity 
Module”) adapted to contactless applications, and the proces 
sor HP2 is for example a non-secured processor like the 
baseband circuit of the mobile phone. The resources of the 
NFC component and particularly the communication inter 
face thereof are used by the processors HP1, HP2 to manage 
contactless applications. Example applications of T1, T2 or 
T3 type are shoWn in FIG. 2. In T1 type applications, the NFC 
component of the phone 15 is in the emulation mode to be 
read by a conventional reader RD or by another component 
NFCM' in the active mode (FIG. 1). They usually are appli 
cations of payment or paying access control (payment 
machines, metro entrances, etc.). The mobile phone 15 is then 
used like a chip card. In T2 type applications, the NFC com 
ponent is in the reader mode to read or Write a contactless 
integrated circuit CIC, for example an electronic business 
card or an advertising electronic tag, or to read or Write a 
component NFCM' being in the card emulation mode. The 
mobile phone is in this case used like a card reader. In T3 type 
applications, the NFC component of the phone 15 dialogs 
With a component NFCM' built-in a mobile phone 15', in a 
computer or any other device. The operating mode of the NFC 
component may be passive or active. 
T2 and T3 applications are usually managed by the non 

secured processor HP2 Whereas T1 type applications are most 
often managed by the secured processor HP1, as shoWn in 
FIG. 1, because the access to service requires a secured iden 
ti?cation of subscribers including a phase of authentication 
comprising an encryption circuit. Free and non-secured T1 
type applications may hoWever be managed by the processor 
HP2, for example reading data of the details-type (i.e. 
addresses and phone numbers) in the phone, etc. Conversely, 
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2 
T2 type applications could be managed by the secured pro 
cessor HP1 if reading data out of an external contactless 
integrated circuit is submitted to subscription or prepayment 
conditions. 

Thus, the NFC technology alloWs a mobile phone (or 
another portable device) to communicate using the contact 
less technology, and alloWs it to behave like a contactless 
reader (NFC component in the active mode) to read cards, 
electronic tags or data in another mobile phone, or to behave 
like a contactless card (emulation mode) to be read by card 
readers or by another mobile phone. 
The market most motivating the integration of the NFC 

technology into mobile phones is the payment market. Thus, 
some banks start spreading out contactless credit cards to 
make some purchases With the aim of replacing conventional 
contact cards. Transport operators are also interested in the 
replacement of contactless cards by mobile phones including 
a NFC function, in order to reduce the system costs by reduc 
ing the purchase of cards and the possibility to add neW 
services thanks to the ability to connect to a system via the 
mobile phone. In addition, this contactless connectivity func 
tion of the phone may be interesting for numerous applica 
tions in order to offer services but also for security reasons so 
as to be able to make online payment transactions and to be 
able to load softWare into the phone. 
The fact that the mobile phone may behave like a reader 

makes it possible to consider other types of applications 
linked to electronic identi?cation. It is thus possible to “stick” 
a contactless electronic tag to an object and use the phone to 
read or Write data in the contactless integrated circuit of the 
tag. These applications do not usually require security as they 
are not linked to payment. These applications are for example 
reading/Writing of an electronic tag fastened to a book in the 
library to store comments, to store and read the prescription to 
take a medicine, to store and read data on an electronic busi 
ness card, to read data in a contactless integrated circuit ?xed 
to an advertising poster, to access information or buying 
services, etc. 

HoWever, spreading out NFC applications comes up 
against numerous constraints. In particular, the integration of 
NFC components in mobile phones requires substantially 
modifying the motherboards of mobile phones, Which 
implies important industrial investments. In addition, an 
industrial consensus must be found about the communication 
interface betWeen the secured host processor HP1 and the 
NFC component and the Way to store and manage the secured 
application. To that end, various protocols have been sug 
gested like the S2C protocol and the SWP protocol (ISO/IEC 
J TC 1 N8018 standard project). In addition, the integration of 
a secured contactless integrated circuit into a NFC chipset 
requires the provision of an integrated circuit different from 
those already existing in the ?eld of contactless payment. 
Thus, the production of contactless integrated circuits must 
be split betWeen integrated circuits intended to be connected 
to a NFC component (via a SWP interface for example) and 
integrated circuits intended to receive an antenna coil to oper 
ate autonomously, Which increases the production costs. 
HoWever, multiplying the models of secured integrated cir 
cuits causes a complication of the bank quali?cation process. 
Indeed, any change brought to a secured integrated circuit 
implies that the contactless integrated circuit goes through the 
quali?cation process again. 

Eventually, because of its cost, the NFC technology Will be 
integrated into various models of mobile phones When the 
market demand is suf?cient. HoWever, to create such a 
demand, NFC applications must be developed. But such 
applications Will be developed only if the NFC functionality 
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is integrated in most commercialized mobile phones. It is thus 
a vicious circle: the NFC applications do not develop because 
there are feW NFC phones and there are feW NFC phones 
because there are feW NFC applications. The market of NFC 
components is thus brought to a sloW development, Whereas 
the technology has reached maturity. Thus, it is estimated that 
mobile phones equipped With NFC functionalities Will not 
represent more than 2% of all the mobile phones on the 
market in 2010. 
Some embodiments of the present invention are based on 

the postulate that a NFC component may not be considered as 
a chipset core to Which various host processors are connected, 
as it is the case in the standard architecture shoWn in FIG. 1, 
in Which the efforts of the industry have concentrated, but as 
a simple intermediate means for data transfer from one point 
to another. 
Some embodiments of the invention are also based on the 

simple but no less inventive idea to make a functional module 
by gathering on a same support a NFC reader and a passive 
contactless integrated circuit. Each of the contactless inte 
grated circuit and the NFC reader are equipped With an 
antenna coil and both antenna coils are coupled. A commu 
nication may therefore be established betWeen these compo 
nents but each component may also be used independently of 
one another. 

In prior art, a NFC reader is admittedly intended to com 
municate With a contactless integrated circuit but these tWo 
components are not designed to be gathered on a same sup 
port. Usually, the contactless integrated circuit is arranged on 
a ?rst support of Which it performs the identi?cation or 
authentication Whereas the NFC reader is integrated in a 
different device to ensure the reading of the contactless inte 
grated circuit. The NFC reader and the contactless integrated 
circuit are occasionally put in presence, during a transaction 
or identi?cation, but are not permanently gathered on a same 
support. Gathering these tWo components on a same support 
gives rise to a functional object having advantageous features. 
Thus, the passive contactless integrated circuit may be used 
independently of the NFC reader, for payment applications 
for example. A contactless integrated circuit already certi?ed 
is therefore able to be incorporated in the functional module 
Without requiring a neW certi?cation since the integration 
thereof in the functional module does not require the commu 
nication interface thereof being modi?ed. The contactless 
integrated circuit may also be read by the NFC reader and the 
data that are read therein may be transferred into a master 
device like a mobile phone or a similar device. In addition, the 
NFC reader may read by itself contactless integrated circuits 
other than that integrated in the functional module, or be read 
by an external reader (if it has the card emulation mode). 
Some embodiments of the invention are also based on the 

idea of integrating in such a functional module a link circuit of 
a very Widespread type and generally included in mo st current 
phones, like a Bluetooth® interface circuit. A functional 
module is then made, that may communicate With a mobile 
phone not having the NFC functionality. Once the functional 
module is associated to the phone as Bluetooth® peripheral, 
the phone bene?ts from the NFC functionality of the module 
via the Bluetooth® link. The implementation of NFC appli 
cations may therefore be envisaged Without requiring the 
revision of the motherboard of the phone and only requires 
loading application softWare into the phone. The functional 
module thus alloWs NFC applications to be offered to users of 
conventional phones. It may be simply ?xed on the external 
shell of the phone or conserved by the side thereof. 
Some embodiments of the invention are also based on the 

idea of integrating such a functional module into a mobile 
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4 
phone Which case is then used as support of the NFC reader 
and the passive contactless integrated circuit, While keeping 
the coupling of the antenna coil of the reader and the inte 
grated circuit as communication means betWeen the NFC 
reader and the contactless integrated circuit. The latter may be 
mounted into the phone in a removable Way, for example by 
means of an introduction slot. The NFC reader may also be 
mounted into the phone in a removable Way, for example by 
means of another slot, or be integrated into the motherboard 
of the phone. 
Some embodiments of the invention are also based on the 

idea of providing an additional antenna coil in the functional 
module. The additional antenna coil is coupled to the antenna 
coil of the contactless integrated circuit. The additional 
antenna coil makes it possible to increase the communication 
distance of the contactless integrated circuit With an external 
device, or to couple the antenna coil of the NFC reader With 
the antenna coil of the contactless integrated circuit, or to 
increase the coupling rate betWeen the antenna coil of the 
NFC reader and that of the contactless integrated circuit. 

SUMMARY 

More speci?cally, one embodiment of the invention pro 
vides a method for storing and exchanging contactless data, 
comprising: providing a functional module comprising a 
common portable support, at least one passive contactless 
integrated circuit in the form of a ?rst semi-conductor chip, 
and a contactless integrated circuit reader in the form of a 
second semi-conductor chip, the contactless integrated cir 
cuit and the reader being gathered on or in the common 
portable support, an antenna coil of the contactless integrated 
circuit, connected to the contactless integrated circuit, an 
antenna coil of the reader, connected to the reader, the antenna 
coil of the contactless integrated circuit being coupled to the 
antenna coil of the reader; and using the contactless integrated 
circuit and the reader of the contactless module to store data 
and to exchange data With external devices. 

According to one embodiment, the method comprises pro 
viding in the contactless module at least one additional 
antenna coil to perform at least one of the folloWing func 
tions: increasing the communication distance of the contact 
less integrated circuit, coupling the antenna coil of the con 
tactless integrated circuit and the antenna coil of the reader, 
increasing the coupling rate betWeen the antenna coil of the 
contactless integrated circuit and the antenna coil of the 
reader. 

According to one embodiment, the method comprises pro 
viding in the functional module a link circuit connected to the 
reader or integrated thereto, and con?guring the reader to 
exchange data With a master device via the link circuit. 

According to one embodiment, the method comprises con 
?guring the reader so that it executes a command of reading or 
Writing the contactless integrated circuit, a command of read 
ing or Writing an external device, a command of transferring 
to the master device, via the link circuit, data read in the 
contactless integrated circuit, and a command of transferring 
to the master device, via the link circuit, data read in the 
external device. 

According to one embodiment, the method comprises 
associating the functional module With a master device cho 
sen in the group comprising mobile phones, PDAs, game 
consoles, portable audio or video players and personal com 
puters. 

According to one embodiment, the method comprises pro 
viding in the functional module a Bluetooth® interface circuit 
as link circuit. 

Samsung Exhibit 1018 
Page 20 of 29



Samsung Exhibit 1018 
Page 21 of 29



Samsung Exhibit 1018 
Page 22 of 29



Samsung Exhibit 1018 
Page 23 of 29



Samsung Exhibit 1018 
Page 24 of 29



Samsung Exhibit 1018 
Page 25 of 29



Samsung Exhibit 1018 
Page 26 of 29



Samsung Exhibit 1018 
Page 27 of 29



Samsung Exhibit 1018 
Page 28 of 29



Samsung Exhibit 1018 
Page 29 of 29




