RF SIM Card, RF Card Reader, and Magnetic Induction Control Method in RF Communication
Technical Field The present invention involves RE wireless communication technologies,
particu.larl those involving RE SIM card, RF card reader and RE communication control methods.
Background Technology  Subscriber Identity Model (SIM card) in existing mobile communication
technologies are widely used in mobile communication terminals. Following development in sciences
and technologies, various methods are employed to add various intelligent circuit modules into the SIM
cards of common mobile communication terminals, making the SIM cards not only having basic Slivl
card functions, but also added other functions that are more pertinent to daily life. RE SIM card is one

of these. Th ApplicptshpveiiledalGhiaeke naientapplicdiiomegetiding amBBISIM card, with an
Application No. 200710124354.7. RE SIM cards adopt active RE technologies, allowing common SIM

cards to havi/ibehfuhctidhEliflesrohimobikigayment such as electronic wallets, or access control and
other consumer applications. First, due to that the RF SIM card draws electricity from the battery of
the mobile terminal, it will consume the power of the battery of the mobile terminal when in RF
operations, anrehihss mdlbaffect the standby time of the mobile terminal. With respect to this issue, at
present the method employed to reduce the RE SIM card power consumption is: the RE SIM card
periodically queries on whether there are RE exchange data to determine whether there is a need to
proceed to exchanges BreeasEi L This AEthBE BItHEHGH EEH Y EH e a B REEIE i ption of the RE
SIM card to gseriaiplavek Huwevel, WhenrdhisdnethiRlF scadopteditheoRB tragibediver module and the
microcontroller of the RE SIM card 2

Background Technology

Subscriber Identity Model (SIM card) in existing mobile communication technologies
are widely used in mobile communication terminals. Following development in sciences
and technologies, various methods are employed to add various intelligent circuit modules
into the SIM cards of common mobile communication terminals, making the SIM cards not
only having basic SIM card functions, but also added other funcilons that are more pertinent
to daily life. RF SIM card is one of these.  The Applicants have filed a Chinese patent
application regarding an RF SIM card, with an Application No. 200710124354.7. RF SIM
cards adopt active RF technologies, allowing common STM cards to have the functionalities
of mobile payment such as electronic wallets, or access control and other consumer
applications.

First, due to that the RF SIM card draws electricity from the battery of the mobile
terminal, it will consume the power of the battery of the mobile terminal when in RF
operations, and thus will affect the standby time of the mobile terminal,  With respect to this
jssue, at present the method employed to reduce the RF 5IM card power consumption is: the
RE SIM card periodically queries on whether there are RF exchange data to determine
whether there is a need to proceed to exchange processing.  This method although can
reduce the power consumption of the RF 5IM card to a certzin ievel, however when this

method is adopted, the RF transceiver module and the microcontroiler of the RF SIM card



will still be activated due to interrogations when there are in fact no RE exchange data, consuming the
power of the battery of the mobile terminal, and thus still significantly affects the standby time of the
mobile terminal. Second, said RE SIM cards in some applications (for example when using the RE
SIM card as a public transit fare IC cards and other RF smart cards), to avoid the phenomena of
unintentional reading and erroneous reading of the card, the communication range between the RE
SIM card and the RE card reader must be controlled to within a very small range. Thus, the above
described communication range control becomes the most important realization difficulty for RE STM
card wireless communication system. Existing technologies utilize the decay of the RE SIM card signal
strength to camtralithhe wirelesaeanimerigation vangebetnecrridheaRTF siioheage dang the RE card

reader, HoweySluirg SR AR InieallLALE AesRIRIRA nsids mabilecomiubinalian targainals, and are

affected by thie Shi |ng %?Wact of the mobile communication terminals. FOr the same wireless
transceiving %WWWGR@@W‘@%M%&Q deployed, the RF signals would have different
transceiving powersethrayghi gifferpniaivip @ssofmahileadom ristracaticin séeminals (iEMISSIMS necessary

to build differept RF; SiM.sardls withcligreniWielerp iansasivng RAWAIS [t diffefent bypes of moblle

communication terminals to control their respective wireless communication ranges to within an
appropriate rEHEETTHA @ﬁ%éﬁ%ﬁtﬁﬁ?é’qﬁm@%a’fﬁfféﬁ)’iietﬁ%ﬁ‘?ﬁ‘wlﬁﬁc?’sIWP% 85V4f%e users must
calibrate the MI’EIESMR&S&?@NI&@ ppwet ehtherRE SiMoaitts aceoidling tothveatypes:of the mobile

communication lepainals, A0 adaition, |f.8;uaeh" %}%%menw&%mwmw terminal, after each

replacement it IS necessary to calibrate the RE SIM card again with respect to the wireless trasceiving

power. This faEHCBSbRURsopRdceed 16t Wﬁﬁ}qﬁéﬁl@?fﬁécﬂ?@rsf’é@“?ncgﬁ{fé‘ﬁ?ent but also does not
facilitate the witlecapplicationsofithe RENSRY SAviisyCantantrafdhed npuertice wireldhe present

invention aims, gl splving, (35 echnica g e alaaidiog ihe aRaye: menlanedidranacks of the

existing technori%gles and provides an RE SIM card and a_3 suitable RE card reader, and a magnetic

induction corfdBiSmatEY #6r RedirAtAfERBE SRFCHSH BreEEvayy ?@‘aﬁ%@%@eﬁ&ﬁg}%onsumptlon
and has little #ffaik gerihe Standbyitinerofithieahobientemam toichtienmterehak, transceiving

power of the RF SIM cards being deployed, the RF signals would have different transcetving
powers through different types of mobile communication terminats.  Thus, it is necessary to
build different RF SIM cards with different wireless transceiving powers for different types of
mobile communication terminals to control their respective wireless communication ranges (o
within an appropriate range.  This subsequently requires that, before using the RF SIM cards,
the users must calibrate the wireless trasceiving power of the RF SIM cards according to the
types of the mobile communication terminals.  In addition, if a user replaces the mobile
communication terminal, after each replacement it is necessary to calibrate the RF SIM card
again with respect to the wireless trasceiving power.  This tedious calibration process not
only makes the user feel inconvenient, but also does not facilitate the wide applications of the

RF SIM cards.
Content of the Invention

The present invention aims at solving the technical problems of avoiding the above-

mentioned drawbacks of the existing technologies, and provides an R¥ SIM card and a



The present invention solves said technical problems through the following technical methods:
Designing and operating an RF SlIVI card, including the SIM card core, a first RE transceiver module,
a first RF antenna and a first microcontroller, wherein said first RE transceiver module is in electrical
connection with the first RIP antenna and the first microcontroller respectively. A magnetic induction
module is also included, said magnetic induction module is electrically connected to the first RE
transceiver module. When the magnetic induction module does not receive a matching magnetic field
signal, the first RF transceiver module and the first microcontroller are both in a dormant state. When
the magnetic induction module receives a magnet% field signal generated by the magnetic field
generation ragighsle Rtheare eeivectndagnetiefictdisigmatistcomertedtdRretetricaligignal to activate the

first RF transgeiyer module. The SR E-ransesivasinrdule.suhsegrentvexamingsimhether an RE

modulation signal exists to détermine whether to generate an external interruption to wake up the first
microcontrolfétha A FFFREPRHHSAE Fromial working state to exchange data with the RE card reader.
Designing, and usinig: ar&ki easdieadsricanioekiwithl thebRE:SiMugh ity fndhudingeahsaebnd RE
transceiver rlr%}%g%!:gst a second RE antenna, and a second microcontroller, wherein the second RE

transceiver mo ﬂiule is electrically connected to the second RE antenna and th?} segpnd mierocontroller

respectively. A maBREERITRIA‘GOREIREA ot iEialtdunridea, Mra 1 tiSed 16F Generating an
induction magneticviettswherdintikthenRESIM cird approactdis thadRih cardireaider, the RF SIM card

senses the maanetic field, sigoal generated Ry ihemagnetic field-asnetatan madule, the first RE
transceiver module of the RF SIM card is activated and thefxirg , tgolle iS Wagen up. A

| / St microc,0 |

magnetic indtHiePEBHIFTAREtHEd for RE2BRTHATHER DR 94 er&:%s?elac,ib%séﬁbnmﬁ%e ata
communicatipdogitweetilés RE-SMicarthandlthelsUitalté RFEsardreadede. indlbefi the following
steps: 4 @%ﬁ@%ﬁm& maanelicfield gencration.meduenithr REsardkenderr  B. disposing

a magnetic indtiction module in the RF SIM card, said m%gnetig indu%::gjlotn m%lé}[}etﬁ electrically
connected to BRI (XIS P U ET R RE” TS P 2 dommpdiase general state, that is, if the
RF SIM cardriggietiatiaesing tocthde Rk card v enges; it fideREtrarsesdiyéhamaduscdiwiiithe first

microcontro”ge{ngxfa“‘b% !%Ed%LMh%qggeﬂrﬁ Q@gﬂéﬁc%ggr%ﬂtisq%%éﬁed to an electrical signal to
activate the first RF transceiver modute.  The first RF transceiver module subsequently
examines whether an RF modulation signal exists to determine whether 1o generate an
external interruption to wake up the first microcontrolier, and further enters a normal working
state to exchange data with the RF card reader.

Designing, and using an RF card reader to work with the RF SIM card, including a
second RF transceiver module, a second RF antenna, and a second microcontrofler, wherein
the second RF transceiver module is electrically connected to the second RF antenna and the
second microconiroller respectively. A magnetic field generation module is also included,
and is used for generating an induction magnetic field; wherein if the RF SIM card
approaches the RF card reader, the RF SIM card senses the magnetic field signal generated by
the magnetic field generation module, the first RF transceiver module of the RF SIM card is
activated and the first microcontrolier is waken up.

A magnetic induction control method for RF communication is proposed, based on the
data communication between the RF SIM card and the suitable RF card reader, including the

following steps:



D. when the RE SIM card approaches the RE card reader, the magnetic induction module of the RE
SIM card senses the magnetic field signal from the magnetic field generation module of the RF card
reader, and the sensed magnetic field signal is converted to an electrical signal to activate the first RE
transceiver module; E. The first RE transceiver module subsequently examines whether an RE
modulation signal exists to determine whether to generate an external interruption to wake up the first
~ microcontroller, and further enters a normal working state to exchange data with the second
transceiver module of the RF card reader, and send the exchanged data to their respectively
corresponding first and second microcontrollers. 4 The magnetic induction module is an induction
coil, a Hall device, Qr a nagpatie  AdysiiRTieeReratiod hedistiRie:Ranaetiver-module of the SIM card,
which is activated py the glectrical signal convened fromthe magnefic | ' 1as a threshold value
that is adjustable. B Théﬁ?ﬁ%?’ﬂﬁ—ﬁ%F‘S%‘s%é’ii‘?ﬁ‘?ﬁ%‘b%ﬁ%%‘?%ﬁhé%RF su\%I c%#%dsgr%%%e%ﬁeiond RE
transceiver rivgatiienoreHelRreksrdcrlin semereorihy s desrsietsndrere e PECR Rfequency (SHF),
very high frequency. (VH) a @enstastaig inbrag ueme W HHHF L sahigaot adjeempate R Withrexisting

technologies, g, B, RIGaL, s B caid Reador AR s madnsis lagdueigaieepuol methods in

RE Communlcaﬁrbn of the present invention have technical effects in: 1. disposing a magnetic
induction mdttiéia $RETRE S8R card, disposing suitable magnetic field generation module in the RE
card reader, and mmkingwhe:firs R Rilvanise epyperohediilerandthe dikst thricragoritrodertofithe RE SIM

card in a dormapy.stpie. 36U General Sale WheRIRY IR SENSE g melshing magnetc field

signal, that ig,l ere are no exchange data; If the first RE transceiver module senses the
appropriate rERagiEee MefylepSibhBT tarradsr s e sidcaranaipisieeliie Rt P reader to
perform cardagwigingafar R ataaxchangiiy thesfiesteREotrdnsceiver module and the first

microcontroller are hen arigd RRTIRALCGMOdE s NPy e ROWRLROGRPtion of the R SIM

card is effectively reduced, and thus there is little effect on the standby time of the mobile terminal; 2.
The present FRARRIBH tiged AR e GHRInHORRECISTSHESIF RERVET WIFTEP tHERE transceiver
module to stakt werking@ueci@that thelransmissieamandbithgctiontobthignge data with the

second transceiver module of the RF card reader, and send the exchanged data to their
respectively corresponding first and second microcontrollers.

The magnetic induction module is an induction coil, a Hall device, or a magnetic
induction switch.

The first RF transceiver module of the SIM card, which is activated by the electrical
signal converted from the magnetic induction, has a threshold value that is adjustable.

The first RF transceiver module of the RF STM card and the second RF transceiver
module of the RF card reader are configured to function in the super high frequency (SHF},
very high frequency (VHF), or ultra high frequency (UHF) range.

Compared with existing technologies, the RF SIM card, the RF card Reader, and the
magnetic Induction control methods in RF Communication of the present invention have
technical effects in: 1. disposing a magnetic induction module in the RF SIM card, disposing
suitable magnetic field generation module in the RF card reader, and making the first RF
fransceiver module and the first microcontroller of the RF SIM card in a dormant state as the
general state when they do not sense the matching magnetic field signal, that is, if there are no

RF exchange data; if the first RF transceiver module senses the appropriate magnetic field



magnetic field energy have little correlations with the design and structures of the mobile
communication terminals, thereby ensuing that the RE SIM card senses consistent induction signal
strength in different mobile communication terminals, thereby facilitating the effective wide applications
of the RE SIM cards; 3. after the first transceiver module of the RE SIM card is activated, it examines
whether an RF modulation signal exists and then decide to generate an external interruption to wake
up the first microcontroller, further effectively reduces the power consumption of the RE SIM card, and,
the activation threshold value of the first RE transceiver module of the RE SIM card is adjustable,
thereby effectively controls the card reading range’to within a specified range, and avoid erroneously
and unintentipnallyrteadingdire sarlsrDesesiptionefthet awings perflrigusel dvigptheftogic block

dagram shoping e RIDRISR A% A SN SAH 0L AR TESECIMENIEN: e 21 the gl

block diagram showing tfe principles of the RF card reader of thedpresent invention; Figure 3 is the
logic flowchéﬁﬁ‘ﬂ?ﬁié‘ﬂﬁ’?ﬁigvﬂﬁ I HG AR BT CHOPPEEh RSP IR O RE R &Bifhunication of the
present invetiafiv8pecifieR ealizaticredathodsiféet onAr RinGiMioard GO ohsdkestiated. in Figure 1,

includes a Sy oo gre 8, allshiRk i anRealaLmae A0t R llish R, anigong 102 and a first

microcontroller f6§ said first RF transceiver 101 is electrically connected res?ectlvely to the first RE
antenna 102UREANE MetHsie sEantrohEs 18 it htitaed s ERdE anetitli module 108, said

magnetic  magnetic field energy have little correlations with the design and structures of the mobile
communication terminals, thereby ensuing that the RF SIM card senses consistent induction
signal strength in different mobile communication terminals, thereby facilitating the effective
wide applications of the RF SIM cards; 3. after the first transceiver module of the RF SIM
card is activated, it examines whether an RF modulation signal exists and then decide to
generate an external interruption to wake up the first microcontrolter, further effectively
reduces the power consumption of the RF SIM card, and, the activation threshold value of the
first RF transceiver module of the RF SIM card is adjustable, thereby effectively controls the
card reading range to within a specified range, and avoid erroneously and uninientionally

reading the cards.
Description of the Drawings

Figure | is the logic block diagram showing the principles of the RF SIM card of the
present invention;

Figure 2 is the logic block diagram showing the principles of the RF card reader of the
present invention;

Figure 3 is the logic flowchart illustrating the magnetic induction control method for

the RF communication of the present invention.

Specific Realization Methods



induction module 108 is electrically connected to the first RE transceiver module 101. The
magnetic induction module 108 can adopt an induction coil, a Hall device, or a magnetic induction
switch in conventional technologies. An RE card reader 200, functioning together with the RF SIM
card 100, as illustrated in Figure 2, includes a second RE transceiver module 202, a second RE
antenna 202 and a second microcontroller 203, said second RE transceiver module 201 is electrically
connected to the second RE antenna 202 and the second microcontroller 203 respectively, also
includes a magnetic field generation module 208, used for generating induction magnetic field.

When said RF SIM card 100 approaches said RF%ard reader 200, said magnetic induction module
108 senses the appidyriitd aaghidtiesfidlcsighial Igereaiedwipthe Pagiewecidfl yBieration module

208, the magnefic field signalds ¢onvetied andRiqeessed intombrslenitoal signalamet then is sent to
the first RE transceiver module 101, activating he first ?I'):E tr%n gti\é%r a%}gdul?o%% ﬁ%id first RE

transceiver RbAFIECTHY AT eSErAiN SR HER S & RE odaIation signal exists determine whether

to generate énsextesnaltinterrliftionadviake apathetiirisdpsitrncmatisiée 1858 Bt den enters a normal

working statg ig9.axchange Rk datawithitheR& s e adenm20Qnscenler thaidaliowing with reference to
Figure 3 it is described in a simplified form thg}é?F communicdation process petween the RE SIM card
3 il & Hal ar

100 as a smart RE RaRFEREHE SER DA A& R £ ‘to%ﬂénr Words the specific control processes of
the magneticringiustioducomrolmeihodef iR Rdopmaghication of the present invention. Step 1:in

a general state, in ofher worels hess the RE =iV canet 104 iso10t snljpeent 6o, eiREsard reader 200,
making the first RE transceiver %,%%%?ﬁ%%lol of the R(IiEuS card ancp%t?%ﬁftlr%ar%%rg{%)g\trolIer 103 to be

in a dormantSfagEe 2 85 igaﬁgﬁeg'fwgar& 100 dpproaches the RE card reader 200, the
RE SIM carcs&0fdliestindhiectiraghbtieifietdog REtaesdietimetuisgitdtic et gdih épattsithodule 208 of

7 to the second RF antenna 202 and the second microcontroller 203 respectively, also includes a
magnetic field generation module 208, used for generating induction magnetic feld.

When said RF SIM card 100 approaches said RF card reader 200, said magnetic
induction module 108 senses the appropriate magnetic field signal generated by the magnetic
field generation module 208, the magnetic field signal is converted and processed info an
electrical signal and then is sent to the first RF transceiver moduie 101, activating the first RF
transceiver module 101, said first RF transceiver module 101 further examines whether an RF
modulation signal exists determine whether to generate an external interruption to walke up
the first microcontroller 103, and then enters a normal working state to exchange RF data with
the RF card reader 200.

In the following with reference to Figure 3 it is described in a simplified form the RF
communication process between the RF SIM card 100 as a smart RF card and the RF card
reader 200, in other words the specific control processes of the magnetic induction control
method of the RF communication of the present invention.

Step 1: in a general state, in other words when the RF SIM card 100 is not adjacent to
the RF card reader 200, making the first RF transcetver module 101 of the RF SIM card and
the first microcontrolier 103 to be in a dormant state;

Step 2: when said RF SIM card 100 approaches the RF card reader 200, the RF SIM

card 100 lies in the magnetic field generated by the magnetic field generation module 208 of



the RF card reader 100, the magnetic induction module 108 of the RF SIM card 100 senses the
magnetic field signal generated by the magnetic field generation module 208; Step 3: said sensed
magnetic field signal is converted and processed into an electrical signal to activate and start the first
RF transceiver module 101, said first RF transceiver module 101 uses the first RF antenna 101 to
perform RE modulation signal detection; if the RE modulation signal is detected, proceed to Step 4, if
no RE modulation signal is detected, going back to Step 1:  Step 4: said first RE transceiver module
101 detects RE modulation signal, generates an external interruption to wake up the first
microcontroller 103 to enter a normal working mo&e; Step 5: between the First RF transceiver
module 101 b thie ke Sdddr dafddOn andithedsedond Rbidi scevétintdd we 0 sifise RF card reader

200 (through,their respeghive-fitst RE AReP0R H2andsreandRE-aniensaR02), exchange and
process RE exchange datg; tep 6: the first microcontroller 103 and t%e seco?dtmiqrocontroller 203
finishes processingBkcHligs det & 2enfHLAE Hrlsdd ﬁﬁ’%}éﬁﬁ%&?ﬂ A REYENEEEVér module 101
has an adjustatiehresholohd stuethorfatiRiationdir thewaidetiitalksig At Ebriveesstiérom the magnetic
induction. Said first RE fapseeiyRrnadie 1010k the:RE $14.gar6h 100 aaedhesecosd RE transceiver

module 201 of the RE card reader 200 work in the frequency ranges of super.high frequency (SHE),
very high freRGEHEY (UPIESEBH GEE TG RRGUEE) (D HE) TARGEE T P RL A Ste e

3 atlgn s&b ‘ , .
aid"magnetic induction module
108 can adogtianbimtuctan coil, a Hall device, or a magnetic induction switch, and the magnetic field

generation modules208, they:al Relengde.conventionahieshnelagian<andsbelr pensiples and specific

control are not described here. Reﬁ?ardinqﬁthfe grocessir% ﬁn(égpnveggij%r;} (l}:)%t?\l/y%egitge electrical
signals and tHEFHHEGH USRI YRSS BaR b PEHBPRREIndide the Thagnatic induction module 108,

and can alsaoledgprocessed in the RE transceiver module 101 with appropriate circuits, these are also
conventional technglogias,and arematrapesifically desorhed fieke RBSIM card 100 and the

second RT transceiver module 201 of the RF card reader 200 (through their respective first R¥
antenna 102 and second RF antenna 202), exchange and process RF exchange data;

Step 6: the first microcontrolier 103 and the second microcontoller 203 finishes
processing exchange data.

In the present invention, said first RF transceiver module 101 has an adjustable
threshold value for activation by the electrical signal converted from the magnetic induction.
Said first RF fransceiver module 101 of the RF SIM card 100 and the second RF wansceiver
module 201 of the RF card reader 200 work in the frequency ranges of super high frequency
(SHF), very high frequency (VHF) or ultra high frequency (UHF) ranges.

Said magnetic induction module 108 can adopt an induction coil, a Hall device, or a
magnetic induction switch, and the magnetic field generaté.on module 208, they all belong to
conventional technologies, and their principles and specific control are not described here.
Regarding the processing and conversion between the electrical signals and the magnetic
signals, they can be performed inside the magnetic induction module 108, and can aiso be
processed in the RF transceiver module 101 with appropriate circuits, these are also

conventional technologies, and are not specifically described here,



CLAIMS I.An RF SIM card, including a SIM card core; a first RF transceiver module, a first RE antenna
and a first microcontroller, said first RE transceiver module respectively is electrically connected to the
first RE antenna and the first microcontroller, characterized in that: also including a magnetic induction
module, said magnetic induction module is electrically connected to said first RE transceiver module;
wherein the first RF transceiver module and the first microcontroller are both in a dormant state when
the magnetic induction module does not sense a matching magnetic field signal; wherein when said
magnetic induction module senses a matching m?{egnetic field signal, said sensed magnetic field signal,
through convening into an electrical signal, activates the first RF transceiver module, said first RE
transceiver mbdiessubsequently examines whether an RE modulation signal exists to determine
whether to generate an external interruption to wake up the first microcontroller, and further to enter a
normal working state to exchanges data with a cgg{fs%;gndin%g% g@rﬁd rggq\gerr. Igé ltﬂg RE SIM card of
Claim 1, characterized it YXid R S RAGAISA MOdure 15 an induction coll, a Hall device, or a
magnetic industionh switehand 2 fig PhedRESil: card Br@HimsstebroeRdedeterrad insthat; said first
RE transceivgr. mogile hasanadivaiabte: activation theshaldfordeinaraaiivaieday ithe electrical
signal converted from the magnetic induction. 4. Th(? RE SIM rg of Cc!gi .3, characterized in

i f : i i . ' 1 EQ 5

that: said firsPREAEHEIRP RRSIEHE RIRCh IR sl hes" fange of super high frequency (SHE),
very high fregjuericyi{\biR}sot wiadigh Regesaoyuad)ivanben hesRRFgsd ader cresporiding
to said SIM ¢ag,of Glaimd-ingluding.a.secand BEfansseiemodanasependiRantenna and a
second microcontroller, said X . . . . .

module does not sense a matching magnetic field signal; wherein when said magnetic

induction module senses a matching magnetic field signal, said sensed magnetic ield signal,

through converting into an electrical signal, activates the fiest RF transceiver modole, said

first RF transceiver module subsequently examines whether an RF modulation signal exists to

determine whether o generate an external interruption to wake up the first microcontroller,

and further to enter a normal working state to exchanges data with a corresponding RF card

reader.

2 The RF SIM card of Claim 1, characterized in that: said magnetic induction

module is an induction coil, a Hall device, or a magnetic induction switch.

3. The R¥ SIM card of Claims | or 2, characterized in that: said first RF
transceiver module has an adjustable activation threshold for being activated by the electrical

signal converted from the magnetic induction.

4, The RF SIM card of Claim 3, characterized in that: said first RF fransceiver
module works in the frequency range of super high frequency (SHF), very high frequency
(VHF), or ultra high frequency (UHF) range.

5 An RF card reader corresponding to said SIM card of Claim 1, including a

i

second RF transceiver module, a second RF antenna and a second microcontroller, said



9 second RE transceiver module is electrically connected respectively to the second RF antenna and
the second microcontroller, characterized in that: also including a magnetic field generation module,
used for generating an induction magnetic field; when said RE SIM card approaches said RE card
reader, sensing a magnetic field signal generated by said magnetic field generation module, then
activates the first RF transceiver module and wakes up the first microcontroller. 6. The RE card
reader of Claim 5, characterized in that: said second RE transceiver works in the frequency range of
super high frequency (SHE), very high frequency %VHF), or ultra high frequency (UHF) range. 7. A
magnetic induction control method for RE commupriication, based on data communication between an
RE SIM cardapaigrsuitable REneantt teadericahpracterizéckipetiiathinelbedingethiRfoiowima steps: A.

disposing a hagpetic feld genaralion MAdIE e RE SAIAIEAFET, maeiBsChRpsing a magnetic

induction module in the RE SIM card, said magnetic induction module is electrlcag( connected to a
first transcei¢eRFHBeR TS tesrfossnEaige a0 ingsciqumsshgia et AP RE Y #ESIM card is not

adjacent to thgnRiziearditeadesdthedfirste-Rltpansegiver fmkidideshpohdtwedikst wwiitregoniroller of the RE
SIM card af%?% ﬁel{é&%g%ﬁ{& StaleicivaR oW AR R RESIM caidiapRroaches thedRE card reader,

the magnetic indtiction module of the RE SIM card senses the magnetic field signal from the magnetic
field generatiBiAYBRENEHT the RE card reader, and the sensed magnetic field signal is converted to an
electrical signal to activate the first RF transceiver module;

6, The RF card reader of Claim 3, characterized in that: said second RF
transceiver works in the frequency range of super high frequency (SHF}, very high frequency

(VHF), or ultra high frequency (UHF) range.

7. A magnetic induction controf method for RF communication, based on data
communication between an RF SIM card and a suitable RF card reader, characierized in that,
including the foliowing steps:

A, disposing a magnetic field generation moduie in the RF card reader;

B. disposing a magnetic induction module in the RF SIM card, said magnetic
induction module is electrically connected to a first transceiver module of the RF SIM card;

C. in a general state, that is, if the RF SIM card is not adjacent to the RF card
reader, the first RF transceiver module and the first microcontroller of the RF SIM card are
both in a dormant state;

D when the RF SIM card approaches the RF card reader, the magnetic induction
module of the RF SIM card senses the magnetic field signal from the magnetic field
generation module of the RF card reader, and the sensed magnetic field signal is converted t¢
an electrical signal to activate the first RF transceiver module;

E. the first RF transceiver module subsequently examines whether an RF
modulation signal exists to determine whether to generate an external interruption to wake up
the first microcontroller, and further enters a normal working state to exchange data with the
second transceiver modute of the RF card reader, and send the exchanged data to their

respectively corresponding first and second microcontrollers.



E. the first RE transceiver module subsequently examines whether an RE modulation signal exists to
determine whether to generate an external interruption to wake up the first microcontroller, and further
enters a normal working state to exchange data with the second transceiver module of the RE card
reader, and send the exchanged data to their respectively corresponding first and second
microcontrollers. 10 8. The magnetic induction control method for RF communication according to
Claim 7, characterized in that: the magnetic induction module is an induction coil, a Hall device, or a
magnetic induction switch. 9. The magnetic induction control method for RF communication
according to Claims 7 or 8, characterized in that: tHe first RE transceiver module of the SEM card,
which is activated by the electrical signal converted from the magnetic induction, has a threshold value
thatis adustable.  _10-The maanetic induction copekmethos for, RE communigafion according (o
Claim 9, characterized in't arﬂaﬁm irSt RE transceiver module of the RE g?M card and the second RE
transceiver ridué. chattetRizee ir thpe defep aes do iy ehetrtefimétsnAvgsierstiper hith frequency (SHF),
very high fregugncy-(Viizheat Wiamighsitgguency (UHF) range. 11 RF SIM Card, RF Card Reader,
and Magnetic Induction Control

9. The magnetic induction controf method for RF communication according to
Claims 7 or 8, characterized in that: the first R¥ transceiver module of the SIM card, which is
activated by the electrical signal converted from the magnetic induction, has a threshold value

that is adjustable.

10.  The magnetic induction control method for RF communication according to
Claim 9, characterized in that, the first RF transceiver module of the RF SIM card and the
second RF transcetver module of the RF card reader are configured to function in the super

high frequency (SHF), very high frequency (VHEF), or ultra high frequency (UHF) range.



Method in RF Communication Abstract  The present invention involves an RF SIM card, an RF card
Reader, and magnetic induction control methods in RF Communication, The RF SIM card includes a
SIM card core, a first RF transceiver module, a first RF antenna and a first microcontroller, and a
magnetic induction module. When the magnetic induction module does not receive a matching
magnetic field signal, the first RF transceiver module and the first microcontroller are both in a dormant
state, When the magnetic induction module receives a magnetic field signal generated by the
magnetic field generation module, the received magnetic field signal is converted to an electrical signal
to activate the first RF transceiver module. The firﬁgRF transceiver module subsequently examines

whether an RF mpdglation sidnat Bxisisdddeidenine dhdihendt géndrard @am €xtetnal interruption to
wake up the first microcontroller, and further enters a normal working state to exchange data with the

RF card reader. The present invedvsiiyrdany Fdt GeammapsRsosonsumption of the SIM card, and
effectively controls the RF communication range and avoids read error and unintended reading. Fig. |

Abstract

The present invention involves an RF SIM card, an RF card Reader, and magnetic
induction control methods in RF Communication. The RF SIM card includes a S8IM card
core, a first RF transceiver module, a first RF antenna and a first microcontroller, and a
magnetic induction module. When the magnetic induction module does not receive a
matching magnetic field signal, the first RF transceiver module and the first microcontrolier
are both in a dormant state, When the magnetic induction module receives a magnetic field
signal generated by the magnetic field generation module, the received magnetic field signal
is converted to an electrical signal to activate the first RF transceiver module,  The first RF
transceiver module subsequently examines whether an RF modulation signal exists to
determine whether to generate an external interruption to wake up the first microcontrolier,
and further enters a normal working state to exchange data with the RF card reader. The
present invention greatly reduces the power consumption of the SIM card, and effectively

controls the RF communication range and avoids read error and unintended reading.

Fig. 1



