
RF SIM Card, RF Card Reader, and Magnetic Induction Control Method in RF Communication
Technical Field       The present invention involves RF wireless communication technologies,
particularly those involving RE SIM card, RE 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 SIM
card functions, but also added other functions 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. RE SIM cards adopt active RF technologies, allowing common SIM
cards to have the functionalities of mobile payment such as electronic wallets, or access control and
other consumer applications.       First, due to that the RE 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 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 exchange processing. This method although can reduce the power consumption of the RE
SIM card to a certain level, however when this method is adopted, the RE transceiver module and the
microcontroller of the RE SIM card  2 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 RE 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 SIM card wireless
communication system. Existing technologies utilize the decay of the RE SIM card signal strength to
control the wireless communication range between the RE SIM card and the RE card reader.
However, RE SIM cards typically are assembled inside mobile communication terminals, and are
affected by the shielding effect of the mobile communication terminals. For the same wireless
transceiving power of the RE SIM cards being deployed, the RE signals would have different
transceiving powers through different types of mobile communication terminals. Thus, it is necessary
to build different RE SIM cards with different wireless transceiving powers for different types of mobile
communication terminals to control their respective wireless communication ranges to within an
appropriate range. This subsequently requires that, before using the RE SIM cards, the users must
calibrate the wireless trasceiving power of the RE 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 RE 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 RE 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 RE SIM card and a  3 suitable RE card reader, and a magnetic
induction control method for RF communication, which can effectively reduce the power consumption
and has little effect on the standby time of the mobile communication terminal.       The present
invention solves said technical problems through the following technical methods: 



Designing and operating an RE SEVI card, including the SIM card core, a first RE transceiver module,
a first RE antenna and a first microcontrolier, wherein said first RE transceiver module is in electrical
connection with the first RE 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 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 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 RF card reader.
Designing, and using an RF card reader to work with the RE SIM card, including a second RE
transceiver module, a second.RE antenna, and a second microcontroller, wherein the second RE
transceiver module is electrically connected to the second RE antenna and the second microcontroller
respectively. A magnetic field generation module is also included, and is used for generating an
induction magnetic field; wherein if the RE SIM card approaches the RE card reader, the RE SIM card
senses the magnetic field signal generated by the magnetic field generation module, the first RE
transceiver module of the RE SIM card is activated and the first microcontroller is waken up.       A
magnetic induction control method for RE communication is proposed, based on the data
communication between the RE SIM card and the suitable RE card reader, including the following
steps:  4       A. disposing a magnetic field generation module in the RF card reader:       B. disposing a
magnetic induction module in the RE SIM card, said magnetic induction module is electrically
connected to the first transceiver module of the RF SIM card;       C. in a general state, that is, if the
RE SIM card is not adjacent to the RE card reader, the first RE transceiver module and the first
microcontroller of the RE SIM card are both in a dormant state;       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 RE card reader, and the sensed
magnetic field signal is converted to an electrical signal to activate the first RE 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 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 RE 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 RE SIM card and the second RE transceiver module of the RE
card reader are configured to function in the super high frequency (SHE), very high frequency (VHF),
or ultra high frequency (UHF) range.       Compared with existing technologies, the RE SIM card, the
RE card Reader, and the magnetic Induction control methods in RE Communication of the present
invention have technical effects in: I. disposing a magnetic induction module in the RE SIM card,
disposing suitable magnetic field generation module in the RE card reader, and making the first RE
transceiver module and the first microcontroller of the RE 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 RE exchange
data; if the first RE transceiver module senses the appropriate magnetic field  5 signal, that is, if the RF
SIM card approaches the RE card reader to perform card swiping for RE data exchanging, the first RE
transceiver module and the first microcontroller are then started normal working mode, this way the
power consumption of the RE SIM card is effectively reduced, and thus there is little effect on the
standby time of the mobile terminal; 2. The present invention uses magnetic induction technologies to
effectively trigger the RE transceiver module to start working, due to that the transmission and
induction of the 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 RE SIM cards; 3. after the first transceiver module of the RE SIM card is activated,
it examines whether an RE 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 RF 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 unintentionally reading the cards. 



Description of the Drawings        Figure 1 is the logic block diagram showing the principles or the RF
SIM card of the present invention:        Figure 2 is the logic block diagram showing the principles of the
RE card reader of the present invention;        Figure 3 is the logic flowchart illustrating the magnetic
induction control method for the RE communication of the present invention. Specific Realization
Methods  6       An RF SIM card 100, as illustrated in Figure 1, includes a SIM card core 106, a first RE
transceiver module 101, a first RE antenna 102 and a first microcontroller 103, said first RF transceiver
101 is electrically connected respectively to the first RE antenna 102 and the first microcontroller 103,
also includes a magnetic induction module 108, said magnetic 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 microcontrol ler 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 RE SIM card 100 approaches said RE 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 into an electrical signal and then is sent to
the first RF transceiver module 101, activating the first RE transceiver module 101, said first RE
transceiver module 101 further examines whether an RE modulation signal exists determine whether
to generate an external interruption to wake up the first microcontroller 103, and then enters a normal
working state to exchange RE data with the RF card reader 200.       In the following with reference to
Figure 3 it is described in a simplified form the RE communication process between the RE SIM card
100 as a smart RE card and the RE card reader 200, in other words the specific control processes of
the magnetic induction control method of the RE communication of the present invention.       Step 1:
in a general state, in other words when the RE SIM card 100 is not adjacent to the RE card reader
200, making the first RF transceiver module 101 of the RE SIM card and the first microcontroller 103 to
be in a dormant state;       Step 2: when said RE SIM card 100 approaches the RE card reader 200,
the RE SIM card 100 lies in the magnetic field generated by the magnetic field generation module 208
of  7 the RE card reader 100, the magnetic induction module 108 of the RE 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 RE transceiver module 101 uses the
first RE antenna 101 to perform RE modulation signal detection; if the RF 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 mode;       Step 5: between the first
RF transceiver module 101 of the RE SIM card 100 and the second RE transceiver module 201 of the
RE card reader 200 (through their respective first RE antenna 102 and second RE antenna 202),
exchange and process RE exchange data;       Step 6: the first microcontroller 103 and the second
microcontroller 203 finishes processing exchange data       In the present invention, said first RE
transceiver module 101 has an adjustable threshold value for activation by the electrical signal
converted from the magnetic induction. Said first RF transceiver module 101 of the RE SIM card 100
and the second RE transceiver module 201 of the RE card reader 200 work in the frequency ranges of
super high frequency (SHE), 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 generation 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 also be processed in the RE transceiver module 101 with
appropriate circuits, these are also conventional technologies, and are not specifically described here.
8 CLAIMS 



I.An RE SIM card, including a SIM card core, a first RE 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 microcontrol ler, 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 RE 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 magnetic field signal, said sensed magnetic field signal,
through converting into an electrical signal, activates the first RE transceiver module, said 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 to enter a
normal working state to exchanges data with a corresponding RF card reader.       2. The RE SIM card
of Claim I, characterized in that: said magnetic induction module is an induction coil, a Hall device, or a
magnetic induction switch.       3. The RE SIM card of Claims I or 2, characterized in that: said first RE
transceiver module has an adjustable activation threshold for being activated by the electrical signal
converted from the magnetic induction.       4. The RE SIM card of Claim 3, characterized in that: said
first RE transceiver module works in the frequency range of super high frequency (SHE), 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 second RE transceiver module, a second RE antenna and a second
microcontroller, said  9 second RE transceiver module is electrically connected respectively to the
second RE antenna and the second microcontroller, characterized in that: also including a magnetic
field generation module, used for generating an induction magnetic field; when said RF SIM card
approaches said RE card reader, sensing a magnetic field signal generated by said magnetic field
generation module, then activates the first RE transceiver module and wakes up the first
microcontroller. 



6. The RF card reader of Claim 5, characterized in that: said second RE 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 control method for RE communication, based on data
communication between an RF SIM card and a suitable RE card reader, characterized in that,
including the following steps:        A. disposing a magnetic field generation module in the RE card
reader;        B. disposing a magnetic induction module in the RE 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 RE SIM card is not adjacent to the RE card reader, the first RF transceiver module
and the first microcontroller of the RE SIM card are both in a dormant state;        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 RE 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 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 module of the RE card
reader, and send the exchanged data to their respectively corresponding first and second
microcontrollers.  I 0 



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 RE communication according to Claims 7 or 8,
characterized in that: the first RE 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 RE 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. 


