Description Near field comunication nethod and system Technical field The
present invention relates to a communi cation field, especially relates to
a near field communi cati on nethod and system Background Technol ogy Wth
the popularity of nobile terminals, there is an urgent demand for
application of the nobile term nal paynent realized by using the nobile
termnals, and currently there are many inplenenting solutions for
appllcatlon of the nDblle t er iy "lﬁﬂil whi ch have respectlve
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the nobile termnal. The appearance of such nethod nmakes the nobile
term nal becone super smart term nals which can facilitate charge,

consunptTeshnical fieldact i on and identity authentication, greatly neeting
urgent denmand of the market. The solution of near fi el d comuni cation for

the nmobite fREdH: @@«lrenaaé%ia@gl & a RlonPhdiEA R ﬁél&ré.?ééaﬂy #2260 RE BMRagUe O
its advgn@?es of . S{(r)’%geép@l and n%aneed to transformthe nobile term nals.
In the s& ?Igﬁmmtcﬁé al&%?’ég opts UHF (U trahigh Frequency)

technol ogy. Since the RF SIM card which uses UHF, especially uses |SM

common fBsdigesniowd Techaologndustrial, scientific and nedi cal frequency) of
2.4GHz, has a high working frequency and adopts very snall antenna t he
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ternmnal s t are strong in transmssi a RF conmuni cati on range of
sever al ar’tlékf fgatlof.hgre%l-y %‘Fgerbfde oggp%ﬁﬁﬁrgetterm nals that are weak in

transm ssion may al so have a RF communi cation range of a few centineters.
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uses ISM common frequency (i.e. industrial, scientific and medical frequency) of
2.4GHz, has a high working frequency and adopts very small antenna, the sufficient
strong signal can be transmitted when a small antenna is disposed in the SIM card.
And the RF signals can be transmitted from the mobile terminals even if the RF SIM
card is embedded into the mobile terminal. A RF (Radio Frequency) transceiver chip
prevailing in the field being applied to a card reader enables most of RF signals of the
mobile terminals to be received reliably without being amplified additionally, thus
making the mobile terminals have near field communication functionalities without
making any structural transform to the existing mobile terminals. However, different
cellular phones, due to differences in internal structures thereof, have a very large
variance in their effectiveness of transmitting RF signal. The RF SIM card of those
mobile terminals that are strong in transmission has a RF communication range of
several meters. The RF SIM card of those mobile terminals that are weak in
transmission may also have a RF communication range of a few centimeters. To avoid
a large variance of the RF signal attenuation for different mobile terminals, the mobile
terminals must be calibrated, i.e. attenuating parameters of the mobile terminals must
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Anot her technol ogy NFC for a nobile paynment is derived forma contactl ess
card technol ogy based on |1S014443 standard. The fundanental principles of
both technol ogies are to transmt signals and energy using a magnetic

field of 13.56 MHz. The main problem of the NFC technology is as foll ows:
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To solve the technical problem the invention proposes a near field
comuni cation nethod for a near field conmmunication system conpri sing at
| east one card reader and at |east one nobile RF device, the nethod
conprises the followi ng steps: step a, the card reader transmts | ow
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transmtted through RF channel by the nobile RF device, conpares whet her
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i's consi tification information itself; if it is, the
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To solve the technical problem, the invention proposes a near field communication
method for a near field communication system comprising at least one card reader and
at least one mobile RF device, the method comprises the following steps:

step a, the card reader transmits low frequency alternating magnetic signals according
to preset transmission parameters, the low frequency alternating magnetic signals
carrying identification information of the card reader, the transmission parameters
comprising frequencies for the low frequency alternating magnetic signals which are
equal to or less than the highest working frequency f0 of the system at which the
sysiem needs not to be calibrated;

step b, the mobile RF device receives and detects the low frequency alternating
magnetic signals on every distance points and amplifies them to voltage signals with
constant amplitudes and corresponding to the distances, and thus determines whether
the terminal equipped with the mobile RF device enters a preset effective distance
range using a preset voltage threshoid Vt, wherein the voltage threshold Vit is the
same for all terminals equipped with the mobile RF device;

step c, if the voltage signals corresponding to the received low frequency alternating
magnetic signals are greater than or equal to the preset voltage threshold Vi, the



step al, determ ning distance control target values (Din, Dv) for the
system wherein Din indicates that all term nals equipped with the nobile
RF devi ce can be ensured to be swiped in the range of 0 ~ Din, Dv
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Wi t hout teadviipedain tha range of 0 ~ Din, Dv indicates a stance fluctuating range, thereby
the card being able to be swiped in the range of Din ~ (Din + Dv), and being not able
to be swiped beyond the range of Din + Dv;

step a2, determining a fluctuating range &g of the detection voltage for the mobile
frequency device caused by the card reader;

step a3, determining a fluctuating range 8¢ of the detection voltage caused by the
mobile RF device itself;

step a4, detecting the voltage-distance curve for various typical terminals and
obstacles at the frequency of f;

step a3, determining the fluctuating range 8 of the detection voltage for the mobile
RF device according to the distance control target value (Din, Dv), wherein 8, is
equal to a voltage difference between the voltage corresponding the point Din and the
voltage corresponding the point (Din + Dv) in the voltage-distance curve with an
average field strength attenuation curve gradient obtained from respective
voltage-distance curves for typical terminals and obstacles;

step a6, determining a fluctuating range &1 of the detection voltage for the mobile RF
device caused by the terminal, wherein 8t indicates the fluctuating range of the
detection voltage for the mobile RF device caused by attenuating characteristic of the
terminal, 87=04 —0r —0¢;

step a7, obtaining the largest field strength difference & between various typical



Further, the above nmethod nmay have the follow ng characteristic, in said
step a, the transm ssion paraneters conprise a nodul ati on node, an

encodi ng node and a transnmitting magnetic induction strength anplitude Br,
wherein the nodul ati on node, the encoding node and the transmtting
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the selected modulation and encoding modes, selecting a transmitting magnetic
induction strength amplitude Br to meet Vr/Vn>SNR, in which SNR is a signal to

noise ratio of the mobile RF device.

Further, the above method may have the following characteristic. In said step b, the
preset voltage threshold Vi can be determined by the following steps:

step b1, at the selected transmission parameters, measuring a voltage-distance curve
for various typical terminals and obstacles, wherein the transmission parameter
comprises the frequency of the low frequency alternating magnetic signals, the
modulation mode, the encoding mode and the transmitting magnetic induction
strength amplitude Br;

step b2, obtaining a reference voltage-distance curve, wherein the reference
voltage-distance curve is the average value obtained from the voltage-distance curves
for the typical terminals and obstacles, which has the same voltage amplitude
difference 81/2 from the upper bound and the lower bound of the typical terminal
curves;

step b3, selecting a detection voltage threshold Vt for the mobile RF device, the
voltage corresponding to the point (Din+Dv/2) being Vit on the reference



vol t age-di stance curve. Further, the above nethod may have the foll ow ng
characteristic, the frequency of the | ow frequency alternating nmagnetic
signals is set in an extra | ow frequency band or a very |ow frequency band
or a |low frequency band, wherein the extra |ow frequency band is in a
frequenc ran e of 300 Hz-3000 Hz, the very low frequency band is in a
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di f ferenbhal ofManciesioprkgede, or return to zero code; and the modul ation

node can be on-off keying, phase shift keylng or frequency shift keying.

To sol ve the above prohlem the |nv ntion S .a near

conmuni daethen theabogemethodpashayg thg 19 lgggqg% Zﬁ’ﬂf?eﬂﬁﬂﬁesé}ﬁheg]tow east one
nmobi | e Fﬂ?eqdenny@étemmagmagneudmgmmﬁ@ﬁ@ﬁﬁéoﬁéﬂ for transmtting | ow
frequency alternating magnetic signals according to preset transm ssion
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si gnal s KiHz.chKHs, 4 Kélzs aifdiad 0deH. 29K ithan3d Kelzhi ghest wor ki ng frequency of
the system at which the system needs not to be calibrated; the card reader
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information itself being conbined with the identification information of

the nobife S(B'\:re 4 'aE@vet Br(ﬁﬁémaﬁleauﬁf@ﬂmmﬁﬂ) postdr £58ar FiBMS cafmlifichlicly SW pi ng
transacti on

ice.t nobi | e
RF devi ngsﬁe@ L?gglé’rlls%lg ?‘eg V?Ihe el eAdt e %#J%Qlettaf% &F (?)r gcr;lgiéndce&n:%
al t er natWhfgeifagnet i ¢ signal s on every distance §0| nt and anplifying them
to vol t abe caidgreatis inivséd e?mntsmmittmgﬁbm lrelpienerd abbonatingoovgiaty signalhe
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RF devi GGr %e%eﬂﬁ{agqn%oqﬁlatmn transmitted through a RF channel by the mobile RF device,
and for comparing whether the identification information of the card reader in the
above information is consistent with the identification information itself; if it is, the
identification information itself being combined with the identification information of
the mobile RF device to act as a combined address, thus performing swiping
transaction with the mobile RF device through the RT' channel;

the mobile RF device is used for receiving and detecting the low frequency alternating
magnetic signals on every distance point and amplifying them to voltage signals with
constant amplitude and corresponding to the distance, thereby determining whether
the terminal equipped with the mobile RF device enters a preset effective distance
range using a preset voltage threshold Vi, wherein the voltage threshold Vt is the
same for all terminals equipped with the mobile RF device; if the voltage signals
corresponding to the received low frequency alternating magnetic signals are greater
than or equal to the preset voltage threshold Vt, the mobile RF device is used for



acquiring the identification information of the card reader fromthe

recei ved | ow frequency magnetic signals, and transmtting it together with
the identification information itself to the card reader through the RF
channel ; the nobile RF device is further used for perform ng sw ping

transaction wth the .card reader .thr t he
above sySHER R H‘Q%%Pﬁéonf PARRIRY %g%[%u%aggr%ﬁgq%%? ?é&ggeﬁgg‘r?pri ses at
| east orfeequeneyf magoetisc yignplin §ad SERIFAIEHR) 1t ‘é’geth%raé’ma"o &fqn\t;gp.atanr cuit, at
| east origfometist n@lftbneaibdrd reddet émstghothe R chsmnelnthe molilkeRE devicats | east

one RF tH,ARSCREY $br ffobHide ARl trd@@8fonONich Blc @R eRde: thwhgheha Rthe | ow
frequeg‘c;%{l transm ssion coil, the driver circuit, the encoding circuit, the
first A"Bfocessor, the RF transceiver circuit, the RF antenna are
connected in series; the nobile RF device conprises at |east one | ow

f r equendyurthar tiet dbovée sdtert oy have the following|featstes.orhe dapdvrepdagoampeijes
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t r ansceipe anehCatk codrdtcdtia sBicaicemobilaRE deoitaeotmprisdsmi deast es loRur t her
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circuit i rovi en river .circuit.and, the en ' jrcuit of
the cardt ﬁ"é’gﬂ ﬁg\lﬁg?‘ﬁ‘ét sh Jem et %gvlga%h[h%n%f %??%@M&aﬁ{

char act embessia. atteast pruRF agersiey cirpehand dees O%RF@EQH&B@%QP% f or med
of enamgbedryub®s igHe@Bimiiction cireuit, ier lowt freyabavaenplyficaon vaguihdke t he
follow qﬂre%ﬁ'&ﬁ@ﬁ&@ﬁérﬁtdnﬂ- dIRER MRS cRéuit, NBe Isedndf MEBBULRBYssb, aRSMISSi on
coils can be.nore t.han t%lOREFu”t]S' aFa}_rJer;t:h Ete&Fhese?i??\’e system may have the
fol | owi SR Sreyi &1d e RFnigrna e eqmedied S aquency transni ssi on
coils can be 50-500 turns. Further, the above system may have the

f ol | owi ngnrtheaixcitewe system nidychdvehd fodlquimpsharactaristic .o medulagph siredih be

filled Wil HehfechRBN@ETE chlhi in@heichOstisDEiesuit JTuhd find reddbe above
system may have the follow ng characteristic. An area encl osed by the | ow

frequency transm ssion coils has idth.in_the w de section which is

gr eat er l%llﬁﬁﬁfstth‘*ea?ﬁ"&tsﬁs%m DR hg‘é%g}e% BY‘ﬂl’tgh‘&f'aF?ﬁEﬁr‘ISgC'%—H_“et IQPNn%}ﬁoal}epc)ﬁurt her,

t he abovtearsydgsem cvily camheecdilsdofatd efsnagelst avisastos PCE ¢ails. The section of the
area encl osed by the | ow frequency coils conprises at least a circle

region wiih 2 fb AEEELEystin 368D RhveA IRUBADRine SRR 1&stidC The Gilbns of the

low frequency transmission coils can be more than 10 turns.

Further, the above system may have the following characteristic. The turns of the low
frequency transmission coils can be 50~500 turns.

Further, the above system may have the following characteristic. The low frequency
transmission coils can be filled with ferrite magnetic cores or iron cores.

Further, the above system may have the following characteristic. An area enclosed by
the low frequency transmission coils has a width in the widest section which is greater
than the width of the section of the mobile RF terminal.

Further, the above system may have the following characteristic. The section of the
area enclosed by the low frequency coils comprises at least a circle region with a
diameter of 3cm or a square region of 3cm*3cm.

Further, the above system may have the following characteristic. The low frequency
magnetic induction circuit can be PCB coils, coils formed of enameled wires, a Hall



Further, the above system nmay have the follow ng characteristic. The | ow
frequency magnetic induction circuit can be PCB coils, coils fornmed of
enaneled wires, a Hall device or a giant magneto resistance devi ce.
FuL;Per tge above sy;ten1nay have the follow ng characteristic. The

nmobi | e evi ce, c n be disppsed,in the nmobile term nal. Further, the
above s;;‘RgY‘@ﬁPﬁﬁﬁlaﬂ ngqeﬁ(érqug PEGARNI%har acteri stic. The nobile RFE device
can be disposed in a SIMcard, UMcard, USIMcard, TF card or SD card of
t he nobiFugthéering aBbdve E}tstdxﬂﬂenay hire &tmoﬁzélosxghsg eharatatyriﬂt'@:vé“ he reolidst Rdwi ng
char act gt bfn bd. %@@Hﬁewﬁiﬂe%&niﬁﬁn be a cell phone, a personal

ﬂl gi t'iilh afss: Istant 0 ha not ebook corrputer Further, the above system may
ave e foll ow c aracterlstlc entl i cati.on infor

i dent i f |F¢1§hﬁlbﬁhfé@g% SYSHAN JRas BRYC Fle P"Bli"g Géﬁa%tﬁ’é%{]c g@ﬁea% 'S
conmuni caticeranlbs daposd ibet b nardhBTHRcadISIM candi Bk Oﬁ&@ﬁ Palcato®pri si ng a
mobi | e R deMilcemkimal exanple a cell phone including a RF SIM card) and
the card reader, to be reliably controlled within a given scope w t hout

the need of calibrating the termina . . L . .
Further, the above sys ?em may have the %oliomng characteristic. The mobile terminal

can be a cell phone, a personal digital assistant or a notebook computer.

Further, the above system may have the following characteristic. The identification
information is identification codes.

The present invention can enable the data communication distance, between the RF
communication terminal comprising a mobile RF device (for example a cell phone
including a RF SIM card) and the card reader, to be reliably controlied within a given
scope without the need of calibrating the terminal.

Brief Description of Accompanying Drawings

Fig. 1 is a voltage-distance curve detected in the condition that the same 14443 POS
machine maintains a constant carrier of 13.56 MHz frequency when the coil receiver
circuit is placed into various mobile terminals;

Fig. 2 is a structural block diagram of a system for selecting the highest frequency 0
according to the near field communication method of the present invention, at which
the system does not need to be calibrated;

Fig. 3 is a diagram showing a fluctuating range A of the total received detection
voliage for the system, which is determined by the distance control target value (Din,
Dv);

Fig. 4 is a diagram showing voltage-distance curves for the typical terminals and
obstacles and the fluctuating range § therebetween,

Fig. 5 shows voltage-distance curves for five typical mobile terminals at the
frequency fof 3.3 KHz;

Fig. 6 shows voltage waveforms for the received voltage signals detected in the
mobile RF device via a direct baseband transmission without modulation and the
received voltage signals via a sine wave FSK modulation mode;



Brief Description of Acconpanying Drawings Fig. 1 is a voltage-distance
curve detected in the condition that the sane 14443 POS nmachi ne nai ntains
a constant carrier of 13.56 Mz frequency when the coil receiver circuit
|d$ pl acedfinto vario]ths mobile termnals; Fig. 2 is a structural block

Il agram of a system for selectjng.the highest frequency. {0 according to

t he neafi%i7gp & deagmam shwipg Bﬁl‘ﬁ%‘f‘ﬂ%’& OE@HPﬁ%r%?rggeéen‘f%ﬁa%‘?iéﬁ{ap%‘?mg?; Wnigch t he
system does not need to be calibrated; Fig. 3 is a diagramshow ng a
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systerr;ge L?Sﬂnérﬁog&te ;&E&qﬁvé}ﬁo@e di stance control target value (D n,
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Dv); Fi a diagram show ng vol t age-di stance curves for the typical
term nal s and obstacles and the fluctuating range 6 therebetween; Fig. 5
shows v dlig.&ge adiiagram seowing Wesslopolrequeney Egnsmiting pepiqnetihs ?ﬁfé».éﬁagerat t he
frequency f of 3.3 KHz; Fig. 6 shows voltage waveforms for the received
vol t age ﬁ#_%% S dﬂ%}gﬁﬁ Eﬁﬂvifl@ S ﬁ%ﬂﬁ’éﬂcﬁ dRf NS fRmMi & (Be Bird @&ddeBaseband
transm ss og Wltd Iut nodul ation and the received voltage signals via a
sine wave FSK nodul ation node; Fig. 7 is a diagramshow.ng a nethod for
obt ai ni dde.r bf & anwdlageilistgee &P@ieaﬁifg@t% iy dhe condition that a sighal source

transmits constant magnetic field of 1 Kz via a low frequency transmission coil
when the coil receiver circuit is placed into various mobile terminals.

Detailed Description of the Preferred Embodiments

Firstly stated, the terminal(s) mentioned in the following refers to the terminal(s)
equipped with a mobile RF device by default, but also refers to the terminal(s) which
can be movable, i.e. the mobile terminal, for example a cell phone etc. A distance
refers to the distance between the card reader and the mobile RT device, 1e. the
distance between the card reader and the terminal equipped with the mobile RF
device.

In view of the problem of controlling the distance between the RF device (especially
the RF card, for example the RF SIM card, built in the terminal) and the card reader
device which transact in a short distance, the present invention proposes a near field
communication system which comprises a card reader with the functions of
transmitting a low-frequency alternating magnetic ficld and receiving and transmitting
RF signal and a mobile RF device corresponding to the card reader, with the functions
of receiving a low-frequency alternating magnetic field induction and receiving and
transmitting RF signal, also proposes a near field communication method
corresponding to the system. In accordance with the present invention, the distance
can be controlled by utilizing the characteristic of the low frequency alternating
magnetic field having little attenuation variation upon penetrating different terminals
and transaction can be conducted by a high frequency RF effectively penetrating the
terminal to achieve two-way communication. The system accomplishes distance
detection and control without calibration by a preset threshold judgment method,
namely, the card reader transmits the low frequency alternating signals according to
preset transmission parameters, and the magnetic signals is detected by the mobile RF
device on various distance points and are amplified to a voltage signals having a
constant amplitude value and corresponding to the distance. Then it is determined
whether the terminal enters a preset effective distance range via a preset voltage
threshold Vt (the effective distance range indicates an allowable card-swiping range).
The voltage threshold Vt is the same for all terminals, without the need to be
calibrated. The present invention achieves the only binding between the card reader



Fig. 8 is a structural diagramof the near field comrunication system
according to an enbodi nent of the present invention; Fig. 9 is a diagram
showi ng the | ow frequency transmtting portion of the card reader. Fig. 10
is a diagram showing a | ow frequency data frame format of the card reader;
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The near field conmunication nmethod of the present invention applies to
the near field conmunication systemincluding at | east one card reader and
at | east one nobile RF device, which conprises the follow ng four steps
including step a, step b, step ¢ and step d. The four steps are descri bed
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individual moblle termmal model certi 1cat10n can applied to the mobile terminal

in application, so that a card-swiping detection is conducted for every mobile terminal

supporting payment application to determine that the attenuating characteristic of the

mobile terminal of the model meets requirement. A typical obstacle can select various

conventional materials for a mobile terminal, for example plastic, aluminum, copper,

iron, stainless steel etc., having a standard shape. The typical obstacle is placed

between the card reader and the mobile RF device as an equivalent obstacle for

detecting attenuating characteristic of the mobile terminal to measure attenuating

effect.
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Step 105, determining the fluctuating range 6A of the detection voltage of
t he nobi-l e RF device according to the distance control target value (D n,

Dv), SAis equal to the difference between the voltage correspondi ng the

point Din and the voltage corresponding the point (Din+Dv) in the

vol t age-di stance curve with average field strength attenuation curve
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(Di n+Dv) "corres S*to the voltage , r =V1-V2. Step 106,
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gr eat er goit@nDin+eofregpueéntoythé volsageone tiedctynih sYey2a4 is started; if Sis
| ess than ST, the frequency f is increased and step a4 is started; and if
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curve f QhatBRrit§d o HekEmMal Byshachesswi th the largest attenuation is
referred to as the |argest attenuation curve, the voltage-di stance curve

for the termnals or obstacles with th | | est tenyatipn is referred
to as thaehAHY1 ellpinig B argesh ig ri‘i&ﬁngghaﬂ??ﬁ%’cﬁrse Fé’nﬁ#?ﬁ%ﬁt(b %% I ar gest
at t enuatfiwhiatiog viegimnyl Hebweennmitiast typidab rigrnings andr olestaclesy an editiggnt o as t he
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obst acl g5 | QY e4LSd G R Gatdse Eqéssttﬁanvs)ﬂ, {1RYReqUSndy"F it ferSsBd bt

curve, SRS Syt 0 PR 55 PG EBRIGSEORE SRR | ARG G ot ance

control thahigbestyzsuencytPef theghiatem Witk saléyratian. f or t he syst em operati on
wi t hout calibration can be determ ned. The system can use nodul ati on node

or use tjg fmde 3&%&%%@% v?légg%giﬁl&a&ﬁwm fle MRhtind Aezi6h Staamee contr ol
&

n .aS.: J
componerft P EHans pay dhytiey At B %ﬁ%@-%?ﬁﬁ%ﬁ@%ﬂﬁg*@gﬁn% e, the
det er mi rieminps oete ebstagles ovith (the hagest tisIHEPN 15 geleged o 51 faé%“é‘ di stance
curves aftiehiatnkiunds thé volyasieadistamebiuree far thi tetgnals on obstederewdth the of 3. 3
KHz. As ghawe hfenfhGon B rdffiedks banke sRNksOdttehad@at curdd, Uughdothet diea syst em
Is (5¢ men%losed by the largest attenuation curve and the smallest attenuation curve is referred

to as the voltage-distance curve distributing region of the typical terminals and

obstacles. Any distance D corresponds to voltage V3 in the smallest attenuation curve

and corresponds to voltage V4 in the largest attenuation curve, so that & = V3-V4.

Thus, in the condition of limiting the distance control target value, the highest
frequency fO for the system operation without calibration can be determined. The
system can use modulation mode or use the mode of directly sending baseband
signals. The distance control can be conducted without calibration as long as the main
frequency component for the system operation is no more than 0.

As an example, the determining process of f0 will be explained. Fig. 5 shows

voltage-distance curves of five kinds of typical mobile terminals at a frequency 1 of
3.3 KHz. As shown in Fig. 5, the distance control target value of the system is (5cm, 5
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cm), and the voltage variation is about 40db in a distance region of
0-10cm for the system The fluctuation range of the detection voltage of
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waves, puinsmgiing symbul ar waves etc., and the nodul ati on node can sel ect
on- of f keyl ng (00K), phase shift keyl ng or frequency shift keying (FSK)

etc; od@ain lgbdag%odé RRd RAS eRAGHI SO ARlsRetdd LiRfuch&l Ng

d d
encodss 3 it r%a“falﬂey%aﬂvsga?%%iﬁ%n%%%ﬁc“' e PR AR bR o

st rengt fﬂlémﬂlﬁt ude Br. The method is as fol lows: at the sel ected working
frequency less than fO the nodul ati on node and the encoded node, firstly
3 g't 2& : (r)}%e;gﬁimefe%{mgggﬁ Snt SFEnb@le ARde GAtHbUP afréd BBkt E@hp mﬁggﬂgf f

achi eved™® a@gfe@%}ﬁ ST rdlehgﬁlgre#g?se ﬂe@%ﬁ?ﬁgh%mrﬁg%gé}b%g%?wt he de%/ectl on
voltage in the nobile RF device in the condition of |ow frequency magnetic
si gnal Réepgl hoklectian aoimodadativn tode cardtpligaidanyarishlencamsersmeilnlgtioret ect i on
vol t age nysdeOfwHehEn MRDEdBerRhoM@NtiGiE mMdae Rah ReleOad é&j d’rﬁaﬂqﬂltﬁdeaiﬁsrﬁlﬂﬁt&e | ow

frequency Of,ﬂ.&o [g%aygfoctm g;gle%aﬁ‘ieqrbﬁhsusg%h{%gw eﬁh@ﬁuct gi?h%}'v@%é’md

encode rm st.rengt h

tra ttin e
anpl i t ugée ‘S‘ rﬁ%@t‘ﬂa\tﬁoﬂlﬁg@ﬁ?mﬁﬁg‘%@h O%Nﬁyﬂ@ @ 51Pafi o of t he
mobi | e m%qdemycénftnml@ Efifor etehavhenrsing D mcsitﬂattllere m@qlee dhe b ,

the SNR s@iapaeaﬂeﬁ bt:ﬁg cBERRE ard hlevdﬂcﬁfa:ﬁywld@mﬁmcuméndttE@smﬂmﬂi hr;eader WI |
be too gt it is difficult to inplenent. The typical value can

be sel ecte asgﬂ)glﬁ ---10. Wien SNR is deternmined, Br can be determ ned by

t he above node.
Step al3, selecting transmitting magnetic induction strength amplitude Br. The

method is as follows: at the selected working frequency less than f0, the modulation
mode and the encoded mode, firstly selecting a typical noise terminal and gain
parameters for magnetic detection and amplification in the mobile RF device which is
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Step b, the nobile RF device receives and detects the | ow frequency
alternating magnetic signals on every distance points and anplifies it to
voltage signals with constant anplitudes and corresponding to the

di stances, and thus determ nes whether the term nal equipped wth the
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RF channglengihiefhlitddeaicar d- swi pi ng transaction not only means the

el ectroni ¢ paynent, but al so nmeans ot her commruni cation process through

ot her RFE_ channel,, f.or exanpl e chargi ng,. consunpti on,_and i,dentd

i dent i fieRidh tainipg o 3 ¢ HTeRGg ﬁﬂoﬂﬁg 'ﬁaléﬁg‘éectcl%gvﬁ - et 121 Igl(rjeegééfﬁ]{e%?%vent i on
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to make feptHELHpicAl teaMinkldmad @hstRes variclehad o volege afipéindiechffenenéec@t’? on.

from the upper bound and the lower bound of the typical terminal curves, as shown in
Fig. 7,

Step 203, selecting detection voltage threshold value Vi for the mobile RF device, as
shown in Fig. 7, the voltage corresponding to point (Din+Dv/2) is Vt on the reference
voltage-distance curve.

Step ¢, if the voltage signal corresponding io the received low frequency alternating
magnetic signal is bigger than or equal to the preset voltage threshold Vt, the terminal
equipped with the mobile RF device enters the preset effective range for swiping card,
then the mobile RF device acquires identification information of the card reader from
the received low frequency magnetic signals, and transmit it together with the
identification information itself to the card reader through RF channel;

Step d, the card reader receives information transmitted by the mobile RF device
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In the present invention, the frequencies of |ow frequency alternating
magnetic signals is set in an extra | ow frequency band or a very | ow
frequency band or a | ow frequency band, wherein, the extra |ow frequency
band is in a range of 300Hz- 3000Hz, the very frequency band is in a range

of 3 KHz -30 and the | ow f uency. .S 1.n
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field co nlcatlon
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f r equencymmneisstipnchannel by the card reader, and then the unique identity
IDc of the nobile RF device is attached to IDr t hrough the RF two-way
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i nf or mattenningf. t he card reader fromthe received | ow frequency alternating
magnetic field i nforrratr on if the voltage signals corresponding to the
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RF channel .




VWherein, the identification information may be identification code ID. It
can be known that, the card reader in the near field comunication system
of the present invention has the two basic functions, nanely a | ow
frequency transm ssion function and a RF transceiver function, in other

words, the card.reader in the near.fie communi cat | 0 the
present P’Wn?fd%ﬁ DEGoEnt RSeRion cOmprRgs & bie RafHs] 7R T %Aggpfﬁ %%tgér%ty ne

transmi tonly Roderies. EnWhigbRE tr anscei ver nodul e; the nobile RF device in
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Fur t her ,contpeisere freqidneies of otfruinie fitgemncy yeéttesmnag migmetc signabdadhithee
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The principle of the near field conmunication system of the present
invention will be described in detail in the followng: 1. The nethod and
device for selecting the highest frequency fO for the system wi thout
calibration have been described in the above near field conmunication

met hod, it. s unn to give detail le for
di st ancéhffrg’é ﬁ‘g%gr‘é‘irﬁ tﬁﬁaecé%ﬁ’t Elb &Fg r%agier; 8?@%%363 2 éISt(%:) i é &g&‘fdyp
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the cardijrchit #RRMS HRAtantdAAa t € Mbdilecdoes Ratesefreferabty, einf det iabevedi st ance

region fiot FOBt SHrEviid BAveBLHE drhRF chéuibgd Wi ped;
when thel% %%‘M%‘éﬁ‘?{ %@;H‘%ﬁ%}igat er fﬂrl{anl t he rgcer ved voICt age threshold
val ue Wt ?)?ré-'é’ ’cngr‘ﬁ‘f ‘II|8 i°t9freans that the ternminal enters an
effective region for swiping card which is preset in the card reader, and

the | owlﬁrtﬁ@] AB oY uﬁﬂ@ﬁbﬂtﬁ{g gircudyithe (v erdqoendyr egpsemsyomeghehé driveduct i on

,C'uégﬁ;ﬁ ikl aga%é E Yir@PL 1hélh&1ﬁg'tﬁé‘ n&‘ddiﬁ?dﬁbh o%ﬂu tih ehet D @S Bgbrel

circuLty in ar? rfFDtPle 1§ (ﬂ%}{&)(;er Bir es a
decodi ngi5H Cléslg'OVlHﬁCgr%yb%B‘F%ﬁ}fﬂ? th&hnT qué de qﬁj t he
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devi ce, A}e%gw&gwgalogpgg}rg R R

curve. rres on drftance tmeen t he

|
nobi | e RFedded a2 Bad of He lewr %%%Ve‘recﬁ‘é{ﬁr pad ‘gﬁ'tgrerﬁeﬁ 1y BERC ‘??8 t age,
t her eby théRitlitshsmeter hitcwiteand: the Rbbitenttae phritheamodile Rihedexiae ccapebRler can

be det ergifgeh Addpdrest thy RFESeinkédias odduié inahe ndobHe RFalesitessi on par arreters
are a one-tine work. Once being set, it is unnecessary to be changed.

The proce rinciple for, the nmobile RE ce.bein ccess he carel
reader : ﬁ% Hbde eP'B?Vthﬁg’q?fﬁﬁ‘?qI@ﬂff’ ea? fé’“bgfﬂ%e glél%nélgggnc H%a card

reader nanreycalbniormebef ehameled gritesTdle B Fops-oietier Hhe wah of d reader
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af ESLG;CSWL%@%{? Y fERklldgR e?& %Erbaﬁ%esr%@oo Yl MR, Fclﬁaﬁm:f fréd &ﬁfl Egt | ow
code is t%/qné?i‘gsrﬂ ‘Effst Sa?ﬁ%@ %nﬁlﬁa ef)nt n%%legg O%e &n EjDfq]nthrmbl le RF
devi ce, Braftratherihe easaelopril bathe b%ﬁ@@seiﬂﬁlj“ﬁ%%@ﬁ%("% P Stf’swi‘ﬁ'é Rini que

i denti f |tﬁatvhﬂtﬂ-§t soctnl Peaiof tHahetheotitiibeoRedevii@eot genblite REtthrtinel. r ecei ved
DX oL O BORAAA dnd SAGRH of!iRe m%déﬂ%wsf&w Gl MRV ﬁ@@lﬁ&ﬁbﬁcoﬂ‘é bapiide aear d

r eader rec Ives the retur e ile evi ce,
the nobilF® %ﬁrﬁlfal&ﬁ%%n SR EREGAPE At R g el RS B P
determned to be valid, enables the identification code 1Dr to correctly
return tRrefonsblyathe arbemjdmy frdujuetcyi maghaicuimdgeioncoinmiinéadabs BE eeils. nal  of

the presgmk ntdd@R$asihBd wited Gehadlnvidrorangad ngneo seigacedevice.f | cati on
codes of other card readers Iocat ed around the card reader are drfferent

at that tine, the rmbrleﬁﬁF % ith th dentrfrgbbe nctod
ensur es Inghepreagntiayniion ihemebd Mex- (Mo \ﬁspﬂseldﬁlé S%lln ith the
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After bih cha is used in the comrunication process to
perfornrlnteractron wi thout error. After the nobile RF device has been
accessed successfully, the distance control process is finished, and the
subsequent transaction process can be perfornmed through the RF channel
until the transaction is finished. 4. Transaction process:



a unique and reliable comunication link is established between the card
reader and the nobile RF device via the RF channel. On the basis of the
link, the card reader and the nobile RE device can achieve identity

identification reqU|red by a transaction or other processes required by

ot her transacti t roces t pid RE
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100 and the nobile RF device 200. The nobile RF device 200 is disposed in
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termnal enters a preset effective distance region by nmeans of the preset
threshold VvVt which is the sane for a#é teimnals so that it is unnecessary
to make anmendnent with regard to different termnals (nanely so called
calibration). The present invention achieves the only binding between the
card reader 100 and the nobil e RF device 200 by the nmethod of conbining

| ow frequency one-way conmuni cati on and RF two-way commruni cation, nanely




of data can be acconplished through the RF channel. In the enbodiment, the
speci al working schedule of the near field comunication systemis as
follows: | . Firstly, selecting basic paranmeters for operation of the
system Whl ch corrpri se RF frequency point, the | ow frequency point
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Br- accessed successfully, the distance control process is finished, and the subsequent
transaction process can be performed through the RF channel until the fransaction is
finished.

4. Transaction process:

a unique and reliable communication link is established between the card reader and
the mobile RF device via the RF channel. On the basis of the link, the card reader and
the mobile RF device can achicve identity identification required by a transaction or
other processes required by other transactions. All these processes can be performed
by the rapid RF channel. Since the implementation of the above process ensures
access to be established in predetermined distance ranges, the whole transaction
process is a near field communication process performed within a defined range.

The present invention will be further described through embodiments in the
following.

Fig. 8 is a structural diagram of the near field communication system according to the
embodiment of the present invention. As shown in Fig. 8, the system includes two
parts: the card reader device 100 and the mobile RF device 200. The mobile RF
device 200 is disposed in the interior of the mobile terminal and interacts with the
terminal through the mobile terminal communication interface.

The card reader 100 comprises the following modules: a first main processor 101, for
controlling low frequency and high frequency for the card reader and other protocol
process, the first main processor 101 being connected to an exterior communication
interface through an interface circuit 102 or directly connected to the exterior
communication interface; an encoding circuit 108, for encoding low frequency frame
data bite by bite; an modulation circuit 107, for modulating a carrier using token
streams which are output by encoding so as to form modulation signals for
transmitting to the driver circuit 106, or directly transmitting the encoded signals to
the driver circuit 106 without modulation; the driver circuit 106, for driving a low
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Fig. 9 is a diagramshowi ng the |ow frequency transmtting part of the
card reader. Referring to Fig. 8, the |low frequency transm ssion circuit
of the card reader conprises a driver circuit 106, a nodulation circuit
107 and an encoding circuit 108. The | ow frequency nodul ati on signals
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be encodedbiaimn Ew ﬁ"pcp@gpy gla;gg«;tiq deteotiag yplage signals 303; a threshold judgment

and demodulation circuit 205, for judging low frequency magnetic detection voltage

signals 303 according to the preset threshold value Vt such that, if not reaching the

threshold value Vt, demodulation being not performed and if reaching the threshold

value Vt, demodulation being performed, in order that the demodulated signals are

transmitted to the second main processor 201; the RF transceiver circuit 203, for

performing two-way communication with the RF transceiver module of the card

reader through the RF antenna 204.

The system realizes distance detection and control without calibration according to
the preset threshold determining method. That is to say, the card reader 100 transmits
low frequency alternating magnetic signals 301 according to the preset transmission
parameters, and the mobile RF device 200 receives the magnetic signals to convert it
into low frequency magnetic induction voltage signals 303, then determines whether
the terminal enters a preset effective distance region by means of the preset threshold
Vit which is the same for all terminals so that it is unnecessary to make amendment
with regard to different terminals (namely so called calibration). The present
invention achieves the only binding between the card reader 100 and the mobile RF
device 200 by the method of combining low frequency one-way communication and
RF two-way communication, namely the card reader 100 transmits its unique
identification IDr to the mobile RF device 200 using the low frequency one-way
channel, and the unique identification IDc¢ of the card is appended to IDr by the
mobile RF device 200 through the RF two-way channel, and then 1s transmitted back
to the card reader 100. The card reader compares the validity of the retuned IDr,
thereby achieving the unique binding between the card reader 100 and the mobile RF
device 200. After binding, a high-speed two-way communication with a large number
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3) O her encoding nodes: since the systemof the present invention uses
the threshol d judgnment node to performdi stance control, the average val ue
of the | ow frequency nodul ati on signals nust be kept stable. The encoded
sequences can not contain a direct conponent. The encodi ng nodes in which
average direct current .co en e en oding are zero all apply to the
near fié’?&m@& ﬁﬁwmpeﬁh%%’#i‘zt% h ent i nvention. After

determ ni ng the nodul ati on node and the encodi ng node, the transmtting
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need tos%e change 1. Secondly, the following is the operating schedule
of the Em after the operating paraneters are determned. Step A100:

the di stance neasurenent and control process. The first main processor 101
of the dar @he sdeteion bOthedth &eaquasy phimt dat a frane cont ai ni ng uni que
identification code | Dr of the card reader, which is transmtted to the
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to) the preset receiver voltage threshold value Vt, it nmeans that the
t er ni nal Tlentrenssisdien pamsetersitaanlyi sompise dhe wqsiulgionamgde.fiBe eppRdipg d

reader. fh& dMhé (reaMERRY heaREY idueiisicstidngihniniplatdsBrecodi ng process to
obtain the unique identificati on code 1Dr of the card reader. On the other

hand, thevltages | s, conv th etic fi d|n bile RF
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vol t age- @Bn@rﬁ%@ dviaér @fcufin 06U & weodutioarciticay 109 ahden cnc:ode@cmmlm@& el ati on,
the di SUARCELPRLIRAD, hGuIRBH! fgnlia‘t% 8h a8 BBk BecisaRd (Eadefuyniaio be
determn F’FB?’/ %%lather]ﬁ%the dlstance bet ween the nobile
terninalt F[ﬁ%uﬁif’ﬁyga? 4P EA T8 determined indirectly. The above
threshold value Vt is the sane for all termnals, wthout the need to nake
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t hereby the above process is a distance nmeasurenent and control process

}MO][ Pg\lljvts. f)alfhg e M odtMGioh 208e.f A Bketald shGRIARAR SED ehd &k ffifg as
" circuit 108 modulate the carrier via the modulation circuit 107. The carrier can be sine
waves, square waves or triangular waves etc. The modulation mode can be the on-off
frequency shift keying QOK, the phase shift keying, the frequency shift keying FSK
etc. The modulated signals are loaded to the low frequency transmission coil 105 via
the driver circuit 106;
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Fig. 10 is a diagramof |ow frequency data frane format of the card
reader. As shown in Fig. 10, every franme of the | ow frequency data franes
for the card reader can be divided into the foll ow ng donai n: Synchronous
code: 8 bites, usilally FFH, for frame synchronization; Control domain: 8
bites, for recovering the data fromthe franme data, for exanple |ength,
data type, etc., reserved bit being reserved for extension; IDr: N bites,
the uni Gudht danttitesdand canguigsonfvithat & aarder dadeascband sigpal gacwied; he
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t he nobi | e RF devi ce i.s a rand e&%ﬁg)%to%[\‘ﬁhemo%ﬂg%fd cient | engt h which

i s generht!dg S?lﬁ‘-‘t!‘}‘i‘e’fﬁ%ﬁf’lc@vﬂ'l:‘“ﬂ’é"gi?

The receiver voltage threshold Vt can be determined by means of the above method.

The selection of the above parameters is a one-time work. Once selection, there is no
need to be changed.

11 . Secondly, the following is the operating schedule of the system after the operating
parameters are determined.
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Step A300: the transaction process. A unique and reliable conmrunication
link is established between the card reader 100 and the nobile RF device
200 via the RF channel. On the basis of the link, the card reader and the
nobil e RF device can realize identity identification required by a
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uenc
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di stance control is |owered, nmeanwhil e si rrpl e calibration nmay be required
addi t i orEid fyamd fesat hmné;iﬁm(] cansbeateginnd s follogsnt r adi ction with the
principles of the invention essentially, only as an extendi ng application

with changed capabiliils, ey edka FhldoboIAY R ﬁmfyadérm@ﬂwﬁ the

pr esent sta al so, referred

Icatl o
to as triadgact( cﬁYe’a’ @"ﬁfﬁﬁ@é)th%@t g,uetnﬁ% j% it F%' Friefhpe
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given range WH0OUS ! B8iBE iR 198L BF RhSic SRfentsHisB0A! -

Control domain: 8 bites, for recovering the data from the frame data, for example
length, data type, etc., reserved bit being reserved for extension;
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According to the systemand the nethod of the present invention, the

hi ghest frequency point fO can be appropriately selected for the system
wi thout calibration. If a low frequency alternating magnetic field at the
frequency of less than fO is used for the distance nmeasurenment and
control, influence of differepce. between ructur S. of bile

t er mi nallBr:cHnbifss, fhedwges t‘@nﬂ,ﬁ?ﬂoﬁ‘ ‘f% e B’é’t‘ffé irEie eégn?teéur red for the
di st anceountosltdoolait;ar get val ue, so as to realize the distance control

wi t hout calrbratron Frg 11 is a voltage-distance curve detected in the

Ko vi ‘F F B o T e era.ci rcui 1
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sati sfyr ng ont roI W pn. The

above NMEHCHSRE EF’%IF‘@ %ﬁg%ﬁr@fﬁép F'rté?ﬂ %Odgf %rﬁnsmlragsen entl on,
and can mgt precesse @0 ofithamobia RE derder: ilhe firgihmaig, rﬁﬁ%ﬁ%ttéans’é‘&fﬁr | ent
repl acen®itfuc Id¥RABMAIOENodaNdcsar thar tiobilbaRF atosicenide!fnidghiber tith ds rit and

princi plrgce%edtlla?tfp{h%%ﬁﬂitreh@fq@b'\ﬁ’é‘ﬂﬁsms@ﬂ/é}'chrciﬁt bb3 and AR RF @:hi%ﬁﬁd on scope
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then t hﬂ & ﬁE ATy c@cfeqwcr&&hé hRbild ’btdekice St@;EIAQUD o thkhigne of t he
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card re et ransmt

recel

it togetfght ﬂnf’ﬂ‘geli’rﬁ‘élﬂflﬁrrs@é?r (:I)lnthrg%ﬁgvoclé&% f to ttﬁe C d reader
t hr ough RE dewispne is agapdprg nupper Wahd FuHEIER 'Ireg%tér érng?nﬁr%‘?drﬂ&t

transm tmeHiIéRF@iag]he RF channel by the nobile RF device, conpares vvhet her

t he identrfrcatron information of the card reader in the above information

s consig th the ldentdtd tAO&hI Qh AL bdBhhicatibn ki s, the
d f SP ‘%%d’& tp% HRTAOR™ Pr ﬁrﬁ ‘ﬁﬁl
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[Claim?2] The near field comrunication nmethod according to claim1,
characterized in that, in said step a, the highest frequency f0O for
operation of the systemw thout calibration is determ ned by the follow ng
steps: step al, determ ning distance control target values (Din, Dv) for

t he syst rein Din.,ndicates t I r 1 ' t1.h the
robi | & el bast AP R e el Db g W LI R BB PRAi |
i ndi cat édengitsdiidengifieation| igavitet PRG FamGELon REPEIY PIFESTEHIHBE ML EHl e to be
swi ped itmantdedonanehat mHhaesses (cBn MhepeEfipymed iyl therapid REtchahtad wog! e swi ped
l;fey ?Eg géﬁtﬁ%ﬁ}ag S ﬁ%@% Sﬁjc@\’[hg ﬁhﬁenﬁﬁ?ﬁs@? £HE dboRg p%%ecaga@ m@ngg% ange 8R
i QSRR IR G RafR YA DY the

card readet™® é%oé , dgef é‘?gr% ni %HES Sﬁ%c%l?]ﬁﬁ)'f range. 8c ﬂl@t det ecti on
vol t age theawhelg tHpsackan pEISPEsds RiPT E‘é’y‘?rfl@ Iof‘ﬂ/g‘ﬂ %adf,lam‘a‘gfaél@?'ieﬁ’ge t he

vol t age-tdinstcting eraugsy & § develepeid quecesyipi caheduber for P QS apshlssead fies at t he

frequep%yesgﬁtfihvéﬁg,ﬁ dass néleies Mbid diguilshe fluctuating range 6A of the
detection voltage for the nobile RF device according to the distance

control target_ value (D n, Dv), wher.ein, 6A i t t

di f f er erld® | jéftﬁi%’élﬁn%%w’glfggﬁ% SF?%‘EB@%&injsTgbqr‘%" Sg?’f?? \%b &%‘gaﬁh’ t he

vol t age cowpries F§Htlicnid calstmadpef wpamigied #DK5s ohPeleleyises-abe dFigtiiice curve
Wi th an caveir agaof limlied & tesgtRnehtse huatihcplec anyw sengomdhisht caobtoaivered from

respect ing.yal 6@1&3%1%&15 RiFHbMASalfBinalVddh R lusé Blothd lodurng |eRsiacl es;
step a6,, determ nlb(‘?gi a uctt glt;%g range 8-1, of the detection voltage for

the mobitPesaBEOr£2D;be dispgsrddtoy termnal, wherein 8+ indicates the

fluctuating range of the detection voltage for the nobile RF device caused
by att erfiiat dys@nc bR tircpresens tiventbn che pedom raitancs HetecGon agd 20m8¢; by

using low frequency alternating magnetic field, and realize the one-way
communication between the card reader and the mobile RF device. Moreover, the
binding for the terminal can be reliably realized via the RF channel in combination
with the low frequency communication mode. Meanwhile, a high-speed data
communication between the card reader and the mobile RF device can be achieved
via the RF channel. It has the following characteristics: 1. it is unnecessary to
transform the mobile terminal, and only the STM card/TF card/SD card in the interior
of the ierminal needs to be replaced to reliably realize the two-way communication; 2.
the card reader transmits the low frequency alternating magnetic signal, and the
mobile RF device only needs to receive the magnetic signals; since it is one-way
communication without the need to provide energy through the magnetic field by the
card reader, the receiver coil and other receiver circuit can be minimized, so that the
mobile RF device can be provided in the SIM card/TF/SD card; 3. since the received
signals are weak, an amplification circuit needs to be provided in the mobile RF
device. In addition, the RF transceiver circuit is also provided in the mobile RF device
to carry out the two-way communication with the RF transceiver circuit provided in
the card rcader. As stated above, the antenna of the RF circuit is so small as to be
integrated easily into the SIM card/TF/SD card.

The frequency point f can be selected according to the method of the present
invention. If the system operates at a frequency of lower than f0, there is no need to
carry out calibration. As an extension, it is not absolutely impossible to operate for the
system even if working at a frequency of higher than f0. A possible effect is that the
performance of the system is diminished and the accuracy degree for the distance
control is lowered, meanwhile simple calibration may be required additionally. These
applications are not in contradiction with the principles of the invention essentially,
only as an extending application with changed capabilities.
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step a7, obtaining the largest field strength difference 6 between various
typical termnals and obstacles on different distance points within the

di stance control range; If Sis greater than Si', the frequency f is

| owered and step a4 is turned to; if 8 is Iess than ST, the frequency f is

ot oot g regg dityommicathl b nf s el TaSHEL bl e SRR CPT,

reque t) of the
syst em whmhwoication @mtqppdﬁlso[rdeéqeﬁqtg]asm@%gg}n ’is@P I%ﬁ%%?ﬂﬂ]f n met hod
accor di agmimnilagibmtcmirh irchetiey theedobile RFaleyice ffos akample die ecll phane
Eransm. ??dv‘?&dpﬁftﬁﬂ%ﬁ@lﬁ SRR )iaB tie ERE whodlkt @lrbe{ﬁegeoi;éaamachnteddwﬂgnﬁmde and a

ransm ttin n ndu i tude Br erein the

modul at EbH™ qw(ftf?él%\glﬁ 8‘% aﬂb%tetéglggy}he transnitting magnetic induction
strength anplitude Br are det erm ned by nmeans of the follow ng, steps:
sel ect i mgcamingone thé sysiemdind) thodecthdd nduthe aprgsene davatippe e @Eﬂ?ﬁﬁnent
sel ecti gl FdiHead |Cglpb@§ﬁg0@ﬁatap saleplet tfodde ispstan ivetiloat cdibratem. Hodul at i on

mode; abhel e' egt iy ARnhel {ﬁaﬁ%"ﬂfemé ﬁcfm@ssf@anﬁ) magul @i on mode

ctin and gain
par anet éhes 1\5@?10@( meaTgRa aad &B‘Pté@t}nrgf?f g‘f?doa F’ieflf Q n M ?r'ilnﬂesbl le RF
devi ce wiﬁﬂ[ermolstleeaﬂnhlylsmﬂaez@dcedj@t%hmﬁ@e Wﬂlﬁmfﬂ%gecreﬂ‘b‘if oy etage
anmpl i t udesaRe fc@ﬁtrélh@rgéﬁ%ﬂﬁé isers (o kdatige thendisthacenmhirtbbwiRBodesalibratipn t he

U R AR q‘iﬁé’o@ﬁﬁ%@@%ﬁr&%@&é&ﬁ'tﬂ@@b&@&i Wt R0 tighilamare ted by

car eader i ction I ile RF
devi ce WREFIHE C@&Wtrfaa%@ tfr}égjngﬂ? R& ?ovﬁ ff}reg9 tr3915 {1%@%2&1@1 ng
magnet i ovlsndhacal wespiner qults%pléeqdelatquamoé gVAYYe!s and
sel ecting, ﬁlshcﬁxﬂ@@rﬂb)tdmplgofrﬁgti@tﬂdmtamdtautueaﬁOSBV@ﬂkjbfplcahipﬁnma]@@f Bre to meet
VI Nn>S 5};} éﬁhﬂhefﬁ- EndyS oft 15K EDn Rm@uélpltl%em i Greftht fdueribial @IRF devi ce.

char act AP q?%rttheaw‘au? ORI 1 o PRl rese%&rag‘?@ﬁiegq%egﬁéfﬁ%ﬁd Ve

char act

det er ni rfgucenihet dreplifisationifagiors ﬂ’é‘ﬁ’émﬂ% capsi#t; a‘étaﬁF‘Pfémsgl i ssi on
par anet eglativareasitionng the vindrigyealut swithrbe destange. It tan by seanoliemtkigi ta

term nalg, taghg BRSEAG BweddBE Fielt §mgmmamasntamﬁmmﬂmhamﬁpm ses t he

frequenc the.l.ow frequ
modul at MORETBETITRE T ‘ﬁgfﬁ"ﬂfehﬁﬂl BPoRRs fanliang 1};%%??2;6 nducti on
st r engt Hargeppf { ddsmais: “I%tt% TR R ?8?@?@%%8% ge ance
curve, wheseitting ffield ef &a@aniereacbftrt@geﬁ‘—lmf% Déﬁ@ed%@ﬁl\?é cirguif g ﬂﬁv‘@?@‘%‘e val ue
obt ai nedyf rdemc& hﬁleVﬁbBﬁegﬁfdﬂ@ﬁedﬂﬁ@sCﬂiévﬁﬁlef thireshbldl taips Ol tot daterimiad s and
obst acl &3 e&he& E?% ffIS I%th@i&nnaanﬂﬁ}g& Hg%ngé fs&ﬁfe%l&‘c?fo‘iﬂa?ioﬁé omthe
Hpper cherrnmals the fjerence of ¥ITors o} dist a%cxta YRk gll is'1 %e STHUPEEE 1cm,

thereby fully satisfying the requirement for distance control wﬂhout calibration.

The above mentioned are only preferred embodiments of the present invention, and
can not be used to limit the invention. Any amendments, equivalent replacement,
improvement and so forth that are made within the spirit and principle of the present
invention should fall within the protection scope of the present invention.
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step b3, selecting a detection voltage threshold Vt for the nobile RF
devi ce, the voltage corresponding to the point (D n+Dv12) being Vt on the
ref erence voltage-di stance curve. [Claimb5] The near field conrnunication
met hod according to claim3, characterized in that, the frequency of the
| ow frequency alternating magnetic signals is set in an extra | ow
frequency band or a very |low frequency band or a |ow frequency band,
wherein the extra | ow frequenWhMalrScblasnedul%t frequency range of 300

Hz- 3000 Hz, the very |low frequency band is in a frequency range of 3 KHz
-30 KHz, and the low frequency band is in a frequency range of 30 KHz-300
KHz. [C aim6] The near field comunication nmethod according to claimb5,
characterized in that, the frequency of the |ow frequency alternating
magneti c signals are 300Hz-50KHz. [Claim 7] The near field conmuni cation
met hod according to claim®6, characterized in that, the frequency of the
| ow frequency alternating magnetic signals is 500 Hz 1 KHz, 1.5 KHz, 2
KHz, 2. E{thlm 1]?AKbM fiedd edtdamubickiitm metofHor a2@arkidd epmgQnication sysfe@t ai m 8]
The nearq i q@éﬁ@bﬁ@%ﬁzﬂ@eé@i‘@ﬁ&jaﬁfeﬁﬁﬁﬁieﬂﬁoﬁlfb RF @ienicd, chatmatedicedri zed in

t hat the nc %}g%ﬂr%%%&?&ﬁﬁés&?ge di fferential Manchester code,

or retur de is on-off .ke has
Shift ket & carﬁé@ﬁ@@hewsgﬁn OB 1 CraRE St eA e eqing P1ase
comuni cat preset Sysmirsionhparameters, 2bel 19w fr¢guencyc siipratings magnsticaggnalhe card
reader angyale |RAGHADA MRRINafoRordRY icak) reatiet ehentratdntisdar gamerdss i s used

for transm Est 9k L 9B ey W &) gerﬁz.&ﬁtgeﬁfa e‘ﬁcgﬂgﬁzﬁ @ﬁ@pﬁyl ng to
st SR TR L R

whi ch t heystemamesds s6fi torpe wakilrristler s corrprl se frequency of the Iow frequency
al tEr nat s!tﬂg brmlﬁlﬂidbﬂesmrt&lv&evm%@hes and hletes@ntke dewofrednessy tatamatihg hi ghest
wor ki ng

L iy
transm t‘toé'aat“h?“BHE t?ﬁﬁrﬁ%ton gttﬂ %ﬂ)tﬁmce Vi S5 g or_conpari ng

whet her thhderndaalt ¢quinngei with ithe Bopde iRdhdefice ﬁ’éte@aft Hrqs%ta?fgfrc“?’?t dtSF?QC%bove
i nf or matja@ge using QN piesétevtitagt threstodd Ve mhicfdin did voltagaftbresteald of istthel f; i f

:fjelnf. fIg}g%elfgﬁgllméfrfg)ﬂrnfaﬁ’stc::cfglnﬁbﬂeﬂfvﬂﬂf%E'rﬁbllletﬁe&lécV1&el ng combined with the
F oF %nra%%%nqg he &E etgg&/ |]ﬁ\$ ﬁ‘é’ql?eﬁ%y aaﬁteﬂqal;ﬁ I ned

addr ess, s 'he ansact
t hr ough WR@WIB%%& ;greater t%ﬁ)an or equal ?cg: tfle preset voltage tﬁ})esimlﬁ 5{: vice

terminal equipped with the mobile RF device enters a preset effective range for
swiping card, then the mobile RF device acquires the identification information of the
card reader from the received low frequency magnetic signals, and transmit it together
with the identification information itself to the card reader through RF channel;

step d, the card reader receives an information transmitted through RF channel by the
mobile RF device, compares whether the identification information of the card reader
in the above information is consistent with the identification information itself; if it is,
the identification information itself is combined with the identification information of
the mobile RF device to act as a combined address, thus performing swiping
transaction with the mobile RF device through the RF channel.

[Claim 2] The near field communication method according to claim 1, characterized
in that, in said step a, the highest frequency f0 for operation of the system without
calibration is determined by the following steps:

step al, determining distance control target values (Din, Dv) for the system, wherein
Din indicates that all terminals equipped with the mobile RF device are ensured to be
swiped in the range of 0 ~ Din, Dv indicates a distance fluctuating range, thereby the
card being able to be swiped in the range of Din ~ (Din + Dv), and being not able to
be swiped beyond the range of Din + Dv;

step a2, determining a fluctuating range g of the detection voltage for the mobile
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the nobile RF device is used for receiving and detecting the | ow frequency
alternating magnetic signals on every distance points and anplifying it to
vol tage signals with constant anplitude and corresponding to the distance,
t her eby det erm' ning whether the termnal equipped with the nobile RF
device enters preset effective distance range using a preset voltage
thresholquwncym&céicﬁusﬁﬁéy\‘}]%ﬂ g EE eshold Vt is the same for all

t er ni nalstepeapyidoprenining b filguating taegRPc 08 Whedstegtiont frdtage (cpttsd & gival s

cor requlgkgidﬂggu:t g ikatdgepcei ved | ow frequency alternating magnetic .signals
are greajgr Aha@zg & e%a'vohg BiaREe R8veY it kN RAP ieknhalst iy oD | @

RF devi ce i cation nformatl on of the card
r eader fotbéﬁ%’?ﬁ%t é‘H‘%Fé‘HyP frequenc netic signals, and transmitting
it togetstopradwidetermineng e fluciiating irangei f%ﬁtdﬁ@ﬁﬁ% weltape tfor theamehiled r eader

t hr ough fihgeREe abandial totthe divedick eoRirodergt evalie @ing Dey, wisadinf &y is

perform afﬁsfﬁ':a%"r%%; Eﬁiffé? Elbg?h’é@}’l jﬂe %&%ag%%ﬁeﬁ%ﬁ@ﬁg 16 McOpaht Dhﬁaﬂ:

hannel | ai
5. " ohar 44 EAIBEEGORTPORSIE & e roTp AP RN s iRe SR SRR AT, (T ¢l ot

f r equen@yetagan Saids sitisRgiBoiattenuatione £3Fveo rEFad] F‘iltvé}btadilqdc ufrem é?sﬂeﬁ%‘éet one
encodi Ngolthgecdistancaduriaadt typival farmatalsmidrobptadegssor, at | east one RE
LT ansceigyer,eC ke 1Tn1 ﬂ@étuétﬁ%%n@"& &Fthd ALRBGH vdm.gé €drithé AwbilewH r equency

transm Z]f%ogocgée[dhgy tq%xlgﬁe%leflhegem S’IICfl';H a‘%?ctﬂ Fg U 1ﬁ%%1rl%_r5 ?hJ' rst

mai n pr Ver Ci a@“ nnect ed
in seri alstectipre veliaselfer e rerhieddl’ devipy raused By aftenating ?C(SWSIHFéHC
magnet i eernidalcdyi=an -Okroui t, at |east one |ow frequency anplificati on

fl r c;u Ustc af CqsihinfRCHNRESROEId yegipen | tdifEenctestuhedni Odricisr gpichl ?t |
east one _se N
at Ieas'? rgﬁgﬁ%ﬁgd DR GE BRI d E@ L& 35y REmEmd RN 81%?18@!:&&{01 Gl ¢ 2

circuit [l ESH%gIeéWFhﬁécﬁJeﬂ’@ %1511% PYVETY dcfr’in(figﬁ?ptaé1 ltsﬁlgﬂ'f’cﬁ %‘gllsdﬁg‘ijdgnent
and denubar &t therfragjuenayi fis 1&@1@8@@@@1&1@}@41@%@9@@5%@ f&insawt t¢ Pailtei ver
circuit apdnt BeediingafitQirndy arie egaangciedhighess evdrking frdqkadymill df tithe near
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mode, firstly selecting a typical noise terminal and gain parameters for the magnetic

detection and amplification in the mobile RF device which is easily realized, detecting
an intrinsic noise voltage amplitude Vn for the detection voltage in the mobile RF
device in the condition of the low frequency magnetic signals being not transmitted
by the card reader, then measuring a detection voltage Vr of the mobile RF device
when the card reader transmits the low frequency alternating magnetic signals using
the selected modulation and encoding mode, and selecting a transmitting magnetic
induction strength amplitude Br to meet Vi/Vn>SNR, in which SNR is a signal to
noise ratio of the mobile RF device.

[Claim 4] The near field communication method according to claim 3, characterized
in that, in said step b, the preset voltage threshold Vt is determined by the following
steps:

step bl, at the selected transmission parameters, measuring a voltage-distance curve
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[A aim16] The near field comunication systemaccording to claim 12,
characterized in that, an area enclosed by the |ow frequency transm ssion
coils has a width in the widest section which is greater than the width of
the section of the nobile RF terminal. [Caim17] The near field
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accordin eto o aiim 10, characterized in that, the ow frequency magnetic
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not ebook SOMDRLED i m22] The near field conmunication system
accordi rYg? t?%pésal crﬁé'gréé‘har acterized in that, the identification

information is identification codes.
[Claim 5] The near field communication method according to claim 3, characterized

in that, the frequency of the low frequency alternating magnetic signals is set in an
extra low frequency band or a very low frequency band or a low frequency band,
wherein the extra low frequency band is in a frequency range of 300 Hz~3000 Hz, the
very low frequency band is in a frequency range of 3 KHz ~30 KHz, and the low
frequency band is in a frequency range of 30 KHz~300 KHz.

[Claim 6] The near field communication method according to claim 5, characterized
in that, the frequency of the low frequency alternating magnetic signals are
300Hz~50KHz.

[Claim 7] The near field communication method according to claim 6, characterized
in that, the frequency of the low frequency alternating magnetic signals is 500 Hz, 1
KHz, 1.5 KHz, 2 KHz, 2.5 KHz, 3 KHz, 4 KHz, 5 KHz, 10 KHz, 20 KHz or 30 Kllz.

[Claim 8] The near field communication method according to claim 3, characterized
in that, the encoding mode is Manchester code, differential Manchester code, or return
to zero code; and the modulation mode is on-off keying, phase shift keying or
frequency shift keying.

[Claim 9] A near field communication system, characterized in that, comprises at least
one card reader and at least one mobile RF device, wherein:

the card reader is used for transmitting low frequency alternating magnetic signals
according to preset transmission parameters, the low frequency alternating magnetic
signals carrying an identification information of the card reader, in which the
{ransmission parameters comprise frequency of the low frequency alternating
magnetic signals which is the same as or less than the highest working frequency of
the system at which the system needs not to be calibrated; the card reader is also used
for teceiving information transmitted through RF channel by the mobile RF device,
and for comparing whether the identification information of the card reader in the
above information is consistent with the identification information itself; if it is, the
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identification information itself being combined with the identification information of
the mobile RF device to act as a combined address, thus performing swiping
transaction with the mobile RF device through the RF channel;

the mobile RF device is used for receiving and detecting the low frequency alternating
magnetic signals on every distance points and amplifying it to voltage signals with
constant amplitude and corresponding to the distance, thereby determining whether
the terminal equipped with the mobile RI* device enters a preset effective distance
range using a preset voltage threshold Vt, wherein the voltage threshold Vt is the
same for all terminals equipped with the mobile RF device; if the voltage signals
corresponding to the received low frequency alternating magnetic signals are greater
than or equal to the preset voltage threshold Vt, the mobile RI* device is used for
acquiring the identification information of the card reader from the received low
frequency magnetic signals, and transmitting it together with the identification
information itself to the card reader through the RF channel; the mobile RF device is
further used for performing swiping transaction with the card reader through the RF
channel.

[Claim 10] The near field communication system according to claim 9, characterized
in that, the card reader comprises at least one low frequency transmission coil, at least
one driver circuit, at least one encoding circuit, at least one first main processor, at
least one RF transceiver circuit and at least one RF antenna, wherein the low
frequency transmission coil, the driver circuit, the encoding circuit, the first main
processor, the RF transceiver circuit, the RE antenna are connected in series;

the mobile RF device comprises at least one low frequency magnetic induction circuit,
at least one low frequency amplification circuit, at least one threshold judgment and
demodulation circuit, at least one second main processor, at least one RF transceiver
circuit and at least one RF antenna, wherein the low frequency magnetic induction
circuit, the low frequency amplification circuit, the threshold judgment and
demodulation circuit, the second main processor, the RF transceiver circuit and the
RF antenna are connected in series.

[Claim 117 The near field communication system according to claim 10, characterized
in that, 2 modulation circuit is provided between the driver circuit and the encoding
circuit of the card reader.

[Claim 12] The near field communication system according to claim 10 or claim 11,
characterized in that, the low frequency transmission coils are coils formed of

enameled wires or PCB coils.

[Claim 13] The near field communication system according to claim 12, characterized
in that, the turns of the low frequency transmission coils are more than 10 turns.

[Claim 14] The near field communication system according to claim 13, characterized
in that, the turns of the low frequency transmission coils are 50~5 00 turns.

31



[Claim 15] The near field communication system according to claim 12, characterized
in that, the low frequency transmission coils are filled with ferrite magnetic cores or
iron cores.

[Claim 16] The near field communication system according to claim 12, characterized
in that, an area enclosed by the low frequency transmission coils has a width in the
widest section which is greater than the width of the section of the mobile RF
terminal.

[Claim 17] The near field communication system according to claim 12, characterized
in that, the section of the area enclosed by the low frequency transmission coils
comprises at least a circle region with a diameter of 3cm or a square region of
3cmx3em.

[Claim 18] The near field communicaiton system according to claim 10, characterized
in that, the low frequency magnetic induction circuit is PCB coils, coils formed of
enameled wires, a Hall device or a giant magneto resistance device.

[Claim 19] The near field communication system according to claim 9, characterized
in that, the mobile RF device is disposed in the mobile terminal.

[Claim 20] The near field communication system according to claim 9, characterized
in that, the mobile RF device is disposed in a SIM card, a UIM card, a USIM card, a
TF card or a SD card of the mobile terminal.

[Claim 21] The near field communication system according to claim 19 or 20,
characterized in that, the mobile terminal is a cell phone, a personal digital assistant

PDA or a notebook computer.

[Claim 22] The near field communication system according to claim 9, characterized
in that, the identification information is identification codes.
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