
Description Near field communication method and system Technical field The
present invention relates to a communication field, especially relates to
a near field communication method and system Background Technology With
the popularity of mobile terminals, there is an urgent demand for
application of the mobile terminal payment realized by using the mobile
terminals, and currently there are many implementing solutions for
application of the mobile terminal payment, which have respective
disadvantage. At the present day, methods appear for realizing near field
communication of the mobile terminal by adding RF functionalities on
Subscriber Identify Module (SIM) card of mobile terminals (known as SIM
card) or adding near field communication modules on the mother board of
the mobile terminal. The appearance of such method makes the mobile
terminal become super smart terminals which can facilitate charge,
consumption, transaction and identity authentication, greatly meeting
urgent demand of the market. The solution of near field communication for
the mobile terminal based on a RF SIM card attracts wide concern due to
its advantages of simplexes and no need to transform the mobile terminals.
In the solution, the RF SIM card adopts UHF (Ultrahigh Frequency)
technology. Since the RF SIM card which uses UHF, especially 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  be recorded into the
card before used. A major problem of the RF SIM lies in that it needs to
be calibrated. 



Another technology NFC for a mobile payment is derived form a contactless
card technology based on ISO14443 standard. The fundamental principles of
both technologies are to transmit signals and energy using a magnetic
field of 13.56 MHz. The main problem of the NFC technology is as follows:
1. It is required to transform the mobile terminals to reliably achieve an
two-way data communication, and a field coil of NFC can not be integrated
into a card used in the mobile terminal, for example a SIM card or a SD
card (Secure Digital Memory Card)/TF(TransFlash).  2. At a frequency of
13.56, signals and energy are transmitted between the card reader and the
card by using a mode of inductance coil coupling, moreover energy and
amplitude-modulated signals of 13.56 MHz are transmitted at the same time
in a direction from the card reader to the card, with a high demand for
the area of the card for receiving the coil; in the direction from the
card to the card reader, the card transmits signals to the card reader via
a load modulation mode for coils of the card in condition of short circuit
and open circuit, rather than via the mode of directly transmitted field
strength by external energy. Due to load modulation signals require that
the higher a coupling coefficient between a coil of the card and a coil of
the card reader is, the more easily the signal transmitted from the card
is decoded by the card reader. The mode further improves the demand for
the size and area of the antenna of the card. On the other hand, due to
the lower frequency of 13.56 MHz, the size of the coupling coil is
relatively large. Considering the above factors, NFC requires that the
antenna coil in the mobile terminal is sufficient large, with the result
that the antenna coil of the size can not be placed into a card for use in
the mobile terminal for example SIM card or SD/TF card. Moreover, the
metal object or other conductive object in the mobile terminal also
severely disturb receiving effect and load modulation effect of the
antenna. To achieve better near field communication effect, a cell phone
must be made structural transform to suit for customization, so that the
antenna achieves the best effect. The transform can be made for example by
placing several turns of antenna to a back cover of a battery of the
mobile terminal, or by introducing the antenna from a mother board of the
mobile terminal to the back surface of the battery via a flexible PCB to
enable the area of the antenna correspond to that of an usual battery, In
addition, the back cover of the cell phone can not be made of no-metallic
material. 2. NFC having a frequency of 13.56 MHz needs to be calibrated
for distance control. Although there is a kind of NFC antenna which can be
used to any mobile terminals, due to using frequency of 13.56MHz, the
signal at the frequency will produce an intense eddy-current effect on
passing a metal object and other conductive object, and the signal
strength will vary with the structure of the mobile terminal, so that the
field  strength will generate significant fluctuation on the receiver
antenna of the NFC card, resulting in that distance control can not be
achieved without calibration. 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, in which the signal strength value is the
value obtained after the receiver antenna induction voltage is amplified
necessarily. Since the amplification factor maintains constant, an
attention is only paid to the relative variation of the strength value
with the distance. It can be seen that, the field strength difference
received by different terminals is greater than 30dB, the field strength
variation within a distance from 1cm to 10cm for the same terminal is
about 25dB, and the field strength variation resulting from difference of
cell phones goes beyond the field strength variation within a distance
from 1 cm to 10cm for the same terminal Therefore, the same threshold can
not be used to various terminals to perform distance control, i.e. it is
impossible to achieve distance control without calibration. Summary of the
Invention The technical problem to be addressed by the invention is to
provide a near field communication method and a near field communication
system, so that various mobile terminals having near field communication
function can perform swiping transaction for example an electronic
payment, without calibration. 



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 system 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 threshold Vt,
wherein the voltage threshold Vt 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 Vt, the  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 the 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. Further, the above method may have the following characteristic,
in said step a, the highest frequency DO for operation of the system
without calibration can be 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 can be 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 SR
of the detection voltage for the mobile frequency device caused by the
card reader; step a3, determining a fluctuating range 8c 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 off; step a5, determining the fluctuating range 8/, of the
detection voltage for the mobile RF device according to the distance
control target value (Din, Dv), wherein 5A 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 ST of the detection voltage for the mobile
RF device caused by the terminal, wherein Sc indicates the fluctuating
range of the detection voltage for the mobile RE device caused by
attenuating characteristic of the terminal, OT =8A --OR -8C; step a7,
obtaining the largest field strength difference S between various typical
terminals and obstacles on different distance points within the distance
control ranges; If 8 is greater than ST, the frequency f is lowered and
step a4 is turned to; if 8 is less than 8t, the frequency f is increased
and step a4 is turned to; and if 8 is equal to 8t, the current detecting
frequency f is equal to the highest working frequency f0 of the system
without calibration. 



Further, the above method may have the following characteristic, in said
step a, the transmission parameters comprise a modulation mode, an
encoding mode and a transmitting magnetic induction strength amplitude Br,
wherein the modulation mode, the encoding mode and the transmitting
magnetic induction strength amplitude Br can be determined by means of the
following steps: selecting any one of encoding modes without an average
direct current component; selecting no modulation mode or an
amplitude-invariable carrier modulation mode; after selecting a working
frequency less than RI, a modulation mode and an encoding 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 modes, selecting a transmitting magnetic
induction strength amplitude Br to meet VrNn>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
Vt can be determined by the following steps: step b 1, 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 8T/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 Vt on the reference  



voltage-distance curve. Further, the above method may have the following
characteristic, 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. Further, the above method may have the
following feature. The frequencies of the low frequency alternating
magnetic signals can be 300 Hz-50 KHz. Further, the above method may have
the following feature. The frequency of the low frequency alternating
magnetic signals can be 500 Hz, 1 Khz, 1.5 KHz, 2 KHz, 2.5 KHz, 3 KHz, 4
KHz, 5 KHz, 10 KHz, 20 KHz or 30 KHz. Further, the above method may have
the following feature. The encoding mode can be Manchester code,
differential Manchester code, or return to zero code; and the modulation
mode can be on-off keying, phase shift keying or frequency shift keying.
To solve the above problem, the invention proposes a near field
communication system, comprising 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 transmission
parameters comprises 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 receiving information transmitted through a RF channel by
the mobile RF device, and for comparing whether the identification
information of the card reader in the above infaunation 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 RF 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 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
RF 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. Further, the
above system may have the following features. 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 RF 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. Further,
the above system may have the following characteristic. A modulation
circuit is provided between the driver circuit and the encoding circuit of
the card reader. Further, the above system may have the following
characteristic. The low frequency transmission coils can be coils formed
of enameled wires or PCB coils. Further, the above system may have the
following characteristic. The turns 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  device or a giant magneto resistance device.
Further, the above system may have the following characteristic. The
mobile RF device can be disposed in the mobile terminal. Further, the
above system may have the following characteristic. The mobile RF device
can be disposed in a SIM card, UIM card, USIM card, TF card or SD card of
the mobile terminal. Further, the above system may have the following
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 controlled 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 f0 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 SA of the total received detection voltage 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 6 therebetween; Fig. 5
shows voltage-distance curves for five typical mobile terminals at the
frequency f of 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;  Fig. 7 is a diagram showing a method for
obtaining reference voltage-distance curve; 



Fig. 8 is a structural diagram of the near field communication system
according to an embodiment of the present invention; Fig. 9 is a diagram
showing the low frequency transmitting portion of the card reader. Fig. 10
is a diagram showing a low frequency data frame format of the card reader;
Fig. 11 is a voltage-distance curve detected in the condition that a
signal source transmits constant magnetic field of 1 KHz 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 RF device, i.e. 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 field 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  and the mobile RF
device by the method of combining low frequency one-way communication and
RF two-way communication, and after binding, two-way high speed
communication with a large number of data can be accomplished through RF
channel. The system of the present invention can reliably control the data
communication distance between the terminal of the mobile RF device (for
example a cell phone equipped with RF SIM card) and the card reader to a
given range, and it is unnecessary to calibrate the terminal. The
principle and characteristics of the present invention will be described
in accompany with the drawings, in which the illustrated examples are only
for explaining the present invention, not intending to limit the scope of
the invention. 



The near field communication method of the present invention applies to
the near field communication system including at least one card reader and
at least one mobile RF device, which comprises the following four steps
including step a, step b, step c and step d. The four steps are described
respectively herein as follows: 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
comprise frequency of the low frequency alternating magnetic signals which
are the same as or less than the highest frequency f0 of the system at
which the system needs not to be calibrated; and wherein, identification
information may be identification code ID. It should be noted that, in
step a, the frequency of the low frequency alternating magnetic signals
refers to a frequency corresponding to a high end frequency end point of
3dB bandwidth on a frequency spectrum of the low frequency alternating
signals. The lower the frequency of the low frequency magnetic field is,
the less the attenuation variance of the signals after penetrating various
kinds of the terminals is In light of the characteristics, a frequency
point having a sufficient little variance is selected in a frequency point
selecting system (as shown in Fig. 2) to realize distance control without
calibration. The low frequency alternating magnetic signals is transmitted
by a standard magnetic field emission coil using a standard signal source,
and the low frequency alternating magnetic signals are received in various
typical mobile terminals and obstacles. Then the transmitting frequency is
adjusted until a frequency point f0 is found, so that in the condition
that the voltage (the voltage is a voltage signal obtained by being
amplified by the low frequency alternating magnetic signal, the voltage
signal having a constant amplitude and being corresponding to the
distance) received by the mobile RF device (equipped in the mobile
terminal) has the same distance with the central points of the plane
formed by the emission coils, the magnetic field variance between various
terminals and obstructions is generally equal  to a preset fluctuation
range 8T. The frequency point f0 and the frequency range is the frequency
range for the system without calibration, without the need for the system
to calibrate any terminals. If an operating frequency point is above f13,
the system needs to be calibrated, and the more the operating frequency
points above if) are, the more the terminals which need to be calibrated
are, so that the calibration becomes more complex. The selection of the
frequency point is a one-time operation. Once selection, there is no need
to be revised. Fig. 2 is a structural block diagram of a system for
selecting the highest frequency 10 according to the near field
communication method of the present invention, at which the system does
not need to be calibrated. As shown in Fig. 2, the frequency point
selection system includes: a transmitting system, including a signal
source 505 and a low frequency magnetic field transmission coil 504; a
receiver system, including a typical mobile terminal 501 in which a low
frequency receiver module 502 is provided, an obstacle and a signal
strength detector 503 (a voltmeter, an oscillograph, a frequency
spectrograph, etc.). The signal source 505 can accurately generate signals
of various frequencies, various waveforms and various amplitudes. The
principle of selecting a frequency point is that, the signal source 505
generates a sine wave signal of a constant amplitude and having a
frequency of f, and the signal is transmitted b y the transmission coil
504 and is received by the low frequency receiver module 502 which is
disposed in the selected typical mobile terminal 501 and the obstacle. The
received low frequency signal is received by the signal strength detector
503 through a special signal wire, and the signal strength detector 503
detects the received voltage. A varying curve of the detection voltage as
a function of distance at the frequency off for the mobile terminal or the
obstacle can be obtained by varying the distance of the mobile distance
(hereinafter referred to as voltage-distance curve). Several curves for
different mobile terminals can be obtained by replacing the mobile
terminal or the obstacle, and different curves can be obtained by changing
the frequency f. In step a, the highest frequency f0 for the system
operation without calibration can be determined by the following steps:
Step 101, determining a distance control target value (Din, Dv), wherein
Din indicates that all terminals equipped with the mobile RF device are
ensured to swipe card in the range of 0-Din, Dv indicates a distance
fluctuating range, 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; 



For instance, (5cm, 5cm) indicates all terminals can be ensured to swipe
card in a range of below 5cm, be allowed to swipe card in a range of 5cm -
10cm and not to permit to swipe card beyond 10cm. The distance control
target value can be determined by special application. (0 - Din +Dv) can
be referred to as distance control range.  Step 102, determining a
fluctuating range SR of the detection voltage of the mobile frequency
device caused by the card reader; Parameters fluctuation of the
transmission circuit of the card reader brings fluctuations of
transmitting field strength, causing fluctuation of the detection voltage
of the mobile RF device. The parameters comprise transmitted driver
voltage fluctuations, coil parameters fluctuations and temperature
influences etc. SR is controlled during a designing and manufacturing
process for the card reader. The fluctuation can be calibrated during the
manufacturing process. Due to the low working frequency of the low
frequency transmission circuit, 8R can be well controlled, for example
within 4dB. Step 103, determining a fluctuating range 8c of the detection
voltage caused by the mobile RF device itself; The parameters fluctuation
of the low frequency receiver circuit of the mobile RF device itself
brings the fluctuation of final detection output voltage. The parameters
comprise errors of the receiver antenna, errors of the amplifier's gain,
errors of a comparer or AD, temperature effects and noises and the like.
8c is controlled during the designing and manufacturing process of the
mobile RF device. The fluctuation can be calibrated during the
manufacturing process. Since the working frequency of the low frequency
transmission circuit of the mobile RF device is very low, 8c can be well
controlled, for example within 4dB. Step 104, detecting the
voltage-distance curves of various typical terminals and obstacles at the
frequency off. Preparation is made before the step 104 is started, namely,
selecting typical terminals and typical obstacles. A principle for
selecting typical terminals is to make a selection based on the number of
the terminal metals or conductive structures. That is to say, the more the
number of the metal structures are, the lower the attenuation amplitude
is. For example, a plastic housing, a metal housing, a thick metal
housing, a thin metal housing, a terminal of a large size and a terminal
of a small size etc. can be selected. The number of the typical terminals
is not limited strictly, and the selection of the typical terminals can
eliminate the attenuating characteristic of the low frequency alternating
magnetic signal caused by the terminal. To avoid a large difference of an
individual mobile terminal, model certification can be 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.  



Step 105, determining the fluctuating range 6A of the detection voltage of
the mobile RF device according to the distance control target value (Din,
Dv), SA is equal to the difference between the voltage corresponding the
point Din and the voltage corresponding the point (Din+Dv) in the
voltage-distance curve with average field strength attenuation curve
gradient obtained by respective voltage-distance curves due to typical
terminals and obstacles; Fig. 3 is a diagram showing the fluctuating
ranges 5A of the total received detection voltage for the system, which is
determined by the distance control target value (Din, Dv). As shown in
Fig. 3, the point (Din+Dv) corresponds to the voltage V2, and the point
(Din+Dv) corresponds to the voltage V1, thereby 5A, =V1-V2. Step 106,
determining a fluctuating range 8T of the detection voltage of the mobile
RF device caused by the terminal, wherein the parameter ST indicates the
fluctuating range of the detection voltage of the mobile RF device caused
by attenuating characteristic of the terminal, 8T =8A -812 -6c; Step 107,
obtaining the largest field strength difference S (also referred to as the
fluctuating region) between various typical terminals and obstacles on
different distance points within the distance control range. If .3 is
greater than T, the frequency f is lowered and step a4 is started; if S is
less than ST, the frequency f is increased and step a4 is started; and if
S is equal to ST, the current detecting frequency f is equal to the
highest frequency f0 of the system without calibration. Fig. 4 is a
diagram of the voltage-distance curve and the fluctuating region S of the
typical terminals and obstacles. As shown in Fig. 4, the voltage-distance
curve for the terminals or obstacles with the largest attenuation is
referred to as the largest attenuation curve, the voltage-distance curve
for the terminals or obstacles with the smallest attenuation is referred
to as the smallest attenuation curve, and the area enclosed 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 .5 = V3-V4. Thus, in the condition of limiting the distance
control target value, the highest frequency f0 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 f0. 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 f of 3.3
KHz. As shown in Fig. 5, the distance control target value of the system
is (5cm, 5 



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
the mobile RF device caused by the card reader and the mobile RF device is
4dB, namely 8R= Bc= 4dB, 8A=20dB, Or =8A.- 8R- 8c =12dB. Supposing the
five terminals can stand for all terminals used in the system, if the
largest fluctuation of various distance points on various curves is about
12dB, so that the highest frequency f0 of the system without calibration
can be determined to be 3.3 KHz. In step a, the transmission parameters
comprises a modulation mode, an encoding mode and a transmitting magnetic
induction strength amplitude Br. The general principle for selecting the
transmission parameters is to ensure that, for every distance point, the
low frequency alternating magnetic signal transmitted by the card reader,
after being detected and amplified by the mobile RF device, is the voltage
signal with constant amplitude and corresponding to the distance. Fig. 6
shows voltage waveform diagrams of the received voltage signals via direct
baseband transmission without modulation and the received voltage signals
with sine wave FSK modulation, wherein, a is the received voltage signals
waveform diagram via direct baseband transmission without modulation, b is
the received voltage signals wave form diagram by the sine wave FSK
modulation. As shown in Fig. 6, the detection voltage signals are variable
voltage signals comprising demodulation information, in which the signals
can be alternating voltage signals without direct current component, and
can also be voltage signals with direct current component, and amplitudes
being constant indicate that the largest changing amplitudes of the
alternating components are constant for different transmitting symbols.
The modulation mode, the encode mode and the transmitting magnetic
induction strength amplitude Br of the transmission parameters can be
selected through the steps all -a13: Step all, selecting any one of encode
mode without direct current component, for example Manchester code,
differential Manchester code, return to zero code etc; Step al 2,
selecting no modulation mode or amplitude-invariable carrier modulation
mode, wherein the carrier modulation mode can select any one
amplitude-invariable modulation mode, for example carrier can use sine
waves, pulses, triangular waves etc., and the modulation mode can select
on-off keying (00K), phase shift keying or frequency shift keying (FSK)
etc; when using no modulation mode, the baseband signals after being
encoded are driven directly by a driver circuit and transmitted by a
transmission coil. Step al 3, selecting transmitting magnetic induction
strength amplitude Br. The method is as follows: at the selected working
frequency less than fO, 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  easily
achieved, detecting intrinsic noise voltage amplitude Vn for the detection
voltage in the mobile RF device in the condition of low frequency magnetic
signal being not transmitted by the card reader, then measuring detection
voltage Vr of the mobile RF device when the card reader transmits low
frequency alternating magnetic signals using selected modulation and
encode modes, and selecting transmitting magnetic induction strength
amplitude Br to meet VrNn>SNR, wherein SNR is signal to noise ratio of the
mobile RF device. The greater the SNR value is, the better. However, if
the SNR value is too great, the transmitting power of the card reader will
be too great so that it is difficult to implement. The typical value can
be selected as SNR---10. When SNR is determined, Br can be determined by
the above mode. 



Step b, the mobile RF device receives and detects the low frequency
alternating magnetic signals on every distance points and amplifies it 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 preset
voltage threshold Vt, wherein the voltage threshold Vt is the same for all
terminals equipped with the mobile RF device; In step b, preset voltage
threshold Vt can be determined by steps 201 to 203: Step 201, at the
selected transmission parameters, measuring voltage-distance curve for
various typical terminals and obstacles, wherein, the transmission
parameter comprises the frequencies of low-frequency alternating magnetic
signals, the modulation mode, the encoding mode and the transmitting
magnetic induction strength amplitude Br; Step 202, 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 a voltage amplitude difference
8112 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 Vt 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 c, if the voltage signal corresponding to
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 RE 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 RE device  through RF channel, 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 card-swiping transaction with the mobile RF device through the
RF channel. Here, the card-swiping transaction not only means the
electronic payment, but also means other communication process through
other RF channel, for example charging, consumption and identity
identification etc. The card-swiping transaction in the present invention
broadly means to make communication through RF channel, especially means
to make communication through RF channel in near field communication. 



In the present invention, the frequencies of 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 range of 300Hz-3000Hz, the very frequency band is in a range
of 3 KHz -30 KHz, and the low frequency band is in a range of
30KHz-300KHz. Preferably, the frequencies of the low frequency alternating
magnetic signals can be 300 Hz-50 KHz. Preferably, the frequencies of the
low frequency alternating magnetic signals can be 500 Hz, 1 Khz, 1.5 KHz,
2 KHz, 2.5 KHz, 3 KHz, 4 KHz, 5 KHz, 10 KHz, 20 KHz or 30 KHz. The near
field communication method of the present invention adopts an one-way
communication for the low frequency magnetic field combining with a
two-way communication of the RF electrical magnetic field, thus avoiding
problem caused by the antenna and other problems such as large attenuating
difference for signals of the terminals caused by two-way communication at
13.56MHz frequency point and distance control in NFC system. In the
method, unique identity IDr (namely the above identification information)
of the card reader is transmitted to the mobile RF device through a low
frequency one-way channel by the card reader, and then the unique identity
IDc of the mobile RF device is attached to IDr through the RF two-way
channel by the mobile RF device, then transmitted to the card reader; the
card reader compares validity of the IDr, thereby achieving the unique
binding between the card reader and the mobile RF device. After the
binding, the card reader and the mobile RF device achieve communication
with a large number of data by means of RF two-way channel, until the
transaction is completed. The near field communication method of the
present invention achieves the data communication distance (also referred
to as the transaction distance) between the RF communication distance
provided with the mobile RF device and the card reader to be securely
controlled in a determined range, and there is no need to calibrate the
terminal. In order to achieve the above near field communication method,
the present invention also proposes a near field communication system. The
near field communication  system of the present invention comprises at
least one card reader and at least one mobile RF device, in which: the
card reader transmits low frequency magnetic signals according to preset
transmission parameters. Identification information of the card reader is
carried in the low frequency alternating magnetic signals, wherein, the
transmission parameters comprises frequencies of the low frequency
alternating magnetic signals and the frequencies are less than or equal to
the highest frequency f0 of the system at which the system needs not to be
calibrated; the card reader also receives information transmitted through
the 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 card-swiping transaction with the mobile RF device through the
RF channel; Low frequency alternating magnetic signals transmitted by the
card reader are received and detected by the mobile RF device on various
distance points and are amplified to voltage signals having a constant
amplitude value and corresponding to the distance, then it is determined
whether the terminal equipped with the mobile RF 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; the mobile RF device is used to acquire identification
information of the card reader from the received low frequency alternating
magnetic field information if the voltage signals corresponding to the
received low frequency alternating magnetic signals are greater than or
equal to the preset voltage threshold value Vt, and transmit the
identification information together with the identification information
itself to the card reader through the RF channel; the mobile RF device is
used to perform card-swiping transaction with the card reader through the
RF channel. 



Wherein, the identification information may be identification code ID. It
can be known that, the card reader in the near field communication system
of the present invention has the two basic functions, namely a low
frequency transmission function and a RF transceiver function, in other
words, the card reader in the near field communication system of the
present invention has two basic modules, namely a low frequency
transmitting module and a RF transceiver module; the mobile RF device in
the near field communication system of the present invention has two basic
functions, namely a low frequency receiver function and a RF transceiver
function, in other words, the mobile RF device in the near field
communication system of the present invention has two basic modules,
namely a low frequency receiver module and a RF transceiver module.
Further, the near field communication system as above stated can be
accomplished by  the following circuits specially: 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 RF 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. Preferably, in the above implementing circuit, a modulation
circuit is provided between the driver circuit and the encoding circuit of
the card reader. In the above implementing circuit, the low frequency
transmission coil, the driver circuit and the encoding circuit (including
the modulation circuit if the modulation circuit is provided) can be
regarded as a part of the low frequency transmitting module. The first
main processor, the RF transceiver and the RF antenna of the card reader
can be regarded as a part of the RF transceiver module of the card reader;
the low frequency magnetic induction circuit, the low frequency
amplification circuit and the threshold judgment and demodulation circuit
of the mobile RF device can be regarded as a part of the low frequency
receiver module. The second main processor, the RF transceiver circuit and
the RF antenna of the mobile RF device can be regarded as a part of the RF
transceiver module in the mobile RF device. Preferably, in the above
implementing circuit, the low frequency transmission coils can be coils
formed of enameled wires or PCB coils. Further, the turns of the low
frequency transmission coils can be more than 10 turns. Preferably, the
turns of the low frequency transmission coils can be 50-500 turns
Preferably, the low frequency transmission coils can be filled with a
ferrite magnetic core or an iron core. Preferably, the area enclosed by
the low frequency transmission coils has a width in the widest section
greater than the width of the section of the mobile RF terminal.
Preferably, 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. Preferably, the above low frequency magnetic induction
circuit can be PCB coils, coils made of enameled wires, a hall device or a
giant magneto resistance device. In the present invention, the mobile RF
device can be disposed in the mobile terminal, or be disposed in a SIM
card, a UIM card, a USIM card, a TF card or a SD card of the mobile
terminal. Wherein, the mobile terminal can be a cell phone, a personal
digital assistant or a notebook computer etc. 



The principle of the near field communication system of the present
invention will be described in detail in the following:  1. The method and
device for selecting the highest frequency f0 for the system without
calibration have been described in the above near field communication
method, thereby it is unnecessary to give details;  2. The principle for
distance measurement and control is as follows: The card reader
continuously transmits periodically low frequency alternating magnetic
signals of no greater than a selected frequency 113 at preset transmission
parameters. The signals is in a format of a data frame in a modulation or
a direct baseband transmission mode, the data frame comprising a unique
identification code Idr (or other identification information of course) of
the card reader. When the mobile terminal equipped with the mobile RF
device is disposed around the card reader, the low frequency alternating
magnetic signals penetrate the terminal into the mobile RF device thereof;
the mobile RF device detects the magnetic signals at every distance point
and the magnetic signals are amplified to the voltage signals with
constant amplitudes and corresponding to the distance, when the voltage
amplitude is less than the received voltage threshold value Vt preset in
the card, it means that the terminal does not enter an effective distance
region for swiping card, thereby the card is not permitted to be swiped;
when the voltage amplitude is greater than the received voltage threshold
value Vt preset in the card, it means that the terminal enters an
effective region for swiping card which is preset in the card reader, and
the low frequency receiver circuit (the low frequency magnetic induction
circuit, the low frequency amplification circuit and the threshold
judgment and demodulation circuit) in the mobile RF device initiates a
decoding process, thereby obtaining the unique identity code IDr of the
card reader. On the other hand, the voltage signals converted from the
magnetic field in the mobile RF device have corresponding relation
respectively to the distances between the card reader and the mobile RF
device, the relation being determined by a voltage-distance variation
curve. According to the corresponding relation, the distance between the
mobile RF device and the card reader can be determined by the voltage,
thereby the distance between the mobile terminal and the card reader can
be determined indirectly. Settings of Vt and the transmission parameters
are a one-time work. Once being set, it is unnecessary to be changed.  3.
The process principle for the mobile RF device being accessed by the card
reader: The process for the mobile RF device being accessed by the card
reader mainly comprises the unique binding process between the card reader
and the mobile RF device. As an example, the binding process is that,
after the unique identification code IDr of the card reader from the low
frequency signals is decoded by the mobile RF device, the identification
code is transmitted to the second main processing module in the mobile RF
device, and then the second main processing module transmits the unique
identification code IDe of the mobile RF device together with the received
IDr  to the card reader via the RF transceiver module. After the card
reader receives the returned codes (IDr, IDc) from the mobile RF device,
the mobile RF device, through which the identification code IDc is
determined to be valid, enables the identification code 1Dr to correctly
return to the card reader, which is the unique communication terminal of
the present transaction. Since the IDr encoding ensures identification
codes of other card readers located around the card reader are different
at that time, the mobile RF device with the identification code IDc
ensures to establish a unique communication with the card reader with the
identification code IDr. Thus, a unique binding can be achieved between
the mobile RF device and the card reader, and the mobile RF device and the
card reader can identify each other via the combined address (IDr, IDc).
After binding, the RF channel is used in the communication process to
perform interaction without error. After the mobile RF device has been
accessed successfully, the distance control process is finished, and the
subsequent transaction process can be performed through the RF channel
until the transaction 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 RE device can achieve identity
identification required by a transaction or other processes required by
other transactions. All these processes can be performed by the rapid RE
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  frequency transmission coil 105 to generate the low
frequency alternating magnetic field 301; a RF transceiver circuit 103,
receiving and transmitting RF signals through the RE antenna 104. The low
frequency transmitting module comprises the low frequency transmission
coil 105, the driver circuit 106, the modulation circuit 107 and the
encoding circuit 108. The amplitude of the transmitting magnetic field of
the module is preset and is adjustable. The low frequency transmission
coil 105 comprises coils having more turns and of a special shape. The
mobile RF device is composed of the following modules: a second main
processing module 201, for control of the low frequency and RF module and
other protocol process, as well as a communication with the mobile
terminal; SIM/TF/SD card module 202, acting as a body module of SIM/TF/SD
card of the mobile terminal, the kind of the module being specially
determined by the kind of the card; a low frequency magnetic induction
circuit 207, comprising PCB coil, coils of enameled wires, Hall device or
other circuit elements which can induce variation of the magnetic field,
for inducing low frequency alternating magnetic signals 301 and converting
it into electrical signals; a low frequency amplification circuit 206, for
amplifying electrical signals detected by the low frequency magnetic
induction circuit to obtain low frequency magnetic detecting voltage
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 Vt which is the same for all teiminals 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 is 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  



of data can be accomplished through the RF channel. In the embodiment, the
special working schedule of the near field communication system is as
follows: I . Firstly, selecting basic parameters for operation of the
system, which comprise RF frequency point, the low frequency point ID
without calibration, the transmission parameters of the card reader and
the receiver voltage threshold Vt of the mobile RF device. 1. The
selection of the RF frequency point The frequency point of the above RF
communication generally uses the 2.40 ISM frequency band of 2400-2483MHz,
so as to achieve high-speed communication and excellent penetration
performance to terminals. Other frequency points can also be used, for
example 433 MHz, 900MHz, 50Hz etc. 2. The selection of the low frequency
point 10 for the system without calibration The low frequency point ID of
the system without calibration can be determined by the above method. For
a typical GSM mobile communication terminal, a frequency point 10 is
generally less than 10KHz, typically 500Hz, 1KHz, 1.5KHz, 2KHz, 2.5KHz,
3KHz, 5KHz etc., in order to achieve distance control within the range of
0-10cm. 3. The selection of the transmission parameters of the card reader
The transmission parameters mainly comprise the modulation mode, the
encoding mode and the transmitting magnetic induction strength amplitude
Br. 



Fig. 9 is a diagram showing the low frequency transmitting part of the
card reader. Referring to Fig. 8, the low frequency transmission circuit
of the card reader comprises a driver circuit 106, a modulation circuit
107 and an encoding circuit 108. The low frequency modulation signals
driven by the driver circuit 106 are output to the low frequency
transmission coil 105. The modulation circuit 107 can adopt several
modulation modes: 1) The carrier modulation mode: the baseband signals
generated by the encoding 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 00K, 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;   2) The direct baseband transmission
without a carrier: the baseband signals generated by the encoding circuit
108 are loaded to the low frequency transmission coil 105 directly via the
driver circuit 106;  3) Other modulation modes: since the system of the
present invention adopts the threshold judgment mode to perform distance
control, the modulation mode is not suitable to adopt amplitude
modulation. All modulation modes that can maintain the amplitude of the
detection voltage in the mobile RF device to be constant during
transmission can be used for the near field communication system of the
present invention; Several encoding modes can be used in the encoding
circuit 108:  1) Manchester encoding: bite 1 is encoded to be two symbols
01, and bite 0 is encoded to be 10.  2) Differential Manchester encoding-
there are two kinds of bite symbol sequences: 01 and 10; bite 1 is encoded
to be different from the former symbol sequence while bite 0 is encoded to
be the same as the former symbol sequence; or it is possible for them to
be encoded in an opposite way to the above. 



3) Other encoding modes: since the system of the present invention uses
the threshold judgment mode to perform distance control, the average value
of the low frequency modulation signals must be kept stable. The encoded
sequences can not contain a direct component. The encoding modes in which
average direct current components after encoding are zero all apply to the
near field communication system of the present invention. After
determining the modulation mode and the encoding mode, the transmitting
magnetic induction strength amplitude Br of the card reader can be
determined by means of the above method. The process for adjusting Br is
in fact a process of adjusting the turns of the coil, the diameter of the
coil, the shape of the coil and other parameters. 4. The selection of the
receiver voltage threshold Vt of the mobile RF device 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.  II. Secondly, the following is the operating schedule
of the system after the operating parameters are determined.  Step A100:
the distance measurement and control process. The first main processor 101
of the card reader 100 generates the data frame containing unique
identification code IDr of the card reader, which is transmitted to the
encoding circuit 108 to enable encode. The encoded signals are modulated
by the modulation circuit 107 or directly transmitted to the driver
circuit 106 without modulation. The modulation voltage is transmitted by
the low frequency transmission coil 105, and according to the preset frame
format, the modulation encoding mode and the driving capability, the
transmission coil 105 continuously and periodically transmits the low
frequency alternating magnetic signals 301 with the preset parameters at
preset strength Br according to the above frame format. When the mobile
terminal is disposed around the card reader, the low frequency alternating
magnetic signals 301 penetrate the terminal into the internal mobile RF
device 200. The low frequency magnetic induction circuit 207 disposed in
the mobile RF device 200 detects low frequency magnetic signals. After the
magnetic signals are converted into electrical signals, the electrical
signals are amplified by the low frequency amplification circuit 206 to
generate a low frequency magnetic detection voltage 303. When the voltage
amplitude is lower than (or higher than) the preset receiver voltage
threshold value Vt, it is not permitted to swipe card; when the voltage
amplitude is higher than or equal to (alternatively, lower than or equal
to) the preset receiver voltage threshold value Vt, it means that the
terminal enters the preset effective card-swiping range for the card
reader. The low frequency receiver circuit initiates decoding process to
obtain the unique identification code 1Dr of the card reader. On the other
hand, the voltage signals converted by the magnetic field in the mobile RF
device have a corresponding relation respectively to the distance between
the card reader and the mobile RE device, the relation being determined by
voltage-distance variation curve. According to the corresponding relation,
the distance between the mobile RF device and the card reader can be
determined by the voltage, thereby the distance between the mobile
terminal and the card reader can be determined indirectly. The above
threshold value Vt is the same for all terminals, without the need to make
adjustment for every terminal, i.e. without the need to be calibrated,
thereby the above process is a distance measurement and control process
without calibration. The frame format in step A100 can be defined as
follows: 



Fig. 10 is a diagram of low frequency data frame format of the card
reader. As shown in Fig. 10, every frame of the low frequency data frames
for the card reader can be divided into the following domain: Synchronous
code: 8 bites, usilally FFH, for frame synchronization; Control domain: 8
bites, for recovering the data from the frame data, for example length,
data type, etc., reserved bit being reserved for extension;  IDr: N bites,
the unique identification code of the card reader, designated by the
control domain; CRC: for checking the control domain and IDr, using CRC
check or other mode. The above frame format is described as an example,
and is not intended to limit the frame format used by the present
invention in practice. In principle, the present invention can use any
frame format which can identify a card reader uniquely. The unique
identification code can use a random number with sufficient length. Or
unique identification code can be distributed by all card readers
manually, and other identification code generated in other way can also
used. Step A200: the process of the mobile RF device accessing to the card
reader: the process of the mobile RF device accessing to the card reader
mainly comprises the process of the unique binding between the card reader
100 and the mobile RF device 200, and in fact, it indicates the process of
the unique binding between the card reader and the mobile terminal
provided with the mobile RF device. After the unique identification code
Idr of the card reader is decoded by the low frequency receiver circuit of
the mobile RF device 200, the identification code is transmitted to the
first main processor 201 of the mobile RF device. The first main processor
transmits the unique identification code Idc of the mobile RF device
itself together with the received Idr to the card reader 100 via the
transceiver circuit 203 and the RF antenna 204 of the mobile RF device.
After the RF antenna and the RF transceiver 104 in the card reader receive
the returned code (IDr, IDc) from the mobile RF device, the returned code
is transmitted to the first main processor 101 to be processed. The first
main processor 101 confirms that IDr is returned to the card reader by the
mobile RF device with identification code IDc, which is the unique
communication terminal of the present transaction. Since the encoding for
IDr ensures that identification codes of other card readers located around
the card reader are different at that time, the card with the
identification code [Dc guarantees to establish the unique communication
with the card reader containing the identification code IDr. Thus, the
unique binding between the mobile RF device and the card reader is
realized, so that the mobile RF device and the card reader can identify
each other by means of the combined address (IDr, IDc). After binding, the
communication process uses the RF channel to perform interaction without
error. After the mobile RF device is successfully accessed to the card
reader, the distance control process is implemented and the subsequent
transaction process can be performed through the RF channel. The unique
identification code IDc of the mobile RF device in step A200 is the unique
identification code previously stored in the nonvolatile memory (NVM) of
the mobile RF device, or is a random number with a sufficient length which
is generated in the mobile RF device. 



Step A300: the transaction process. A unique and reliable communication
link is established between the card reader 100 and the mobile RF device
200 via the RF  channel. On the basis of the link, the card reader and the
mobile RF device can realize identity identification required by a
transaction or other process required by other transaction. All these
processes can be performed by the rapid RF channel until the transaction
is finished. Since the implementation of the above processes Al 00-A200
ensures the mobile RF device 200 to be accessed to in predetermined
distance ranges, the whole transaction process is a process performed only
within a defined range. The transaction process is a developed processing
schedule for a POS machine, and the present invention does not give more
details. The low frequency signal detection circuit 207 of the mobile RF
device 200 usually comprise PCB coil, coils made of enameled wires or Hall
devices. The detection circuit is not limited to these elements. In
principle, any sensor which can converts variation of magnetic field into
electrical signals can be used to the module as long as the sensor can be
disposed into the card. The system of the present invention can perform
distance detection and control 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 SIM card/TF card/SD card in the interior
of the terminal 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 R_F 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 reader. 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 ft) can be selected according to
the method of the present invention. If the system operates at a frequency
of lower than fO, 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 11) 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.  The near field communication system of the
present invention realizes the data communication distance (also referred
to as transaction distance) between the RF communication terminal
including the mobile RF device (for example the cell phone provided with
the RF SIM card) and the card reader to be reliably controlled within a
given range without the need to calibrate the terminal. 



According to the system and the method of the present invention, the
highest frequency point f0 can be appropriately selected for the system
without calibration. If a low frequency alternating magnetic field at the
frequency of less than f0 is used for the distance measurement and
control, influence of difference between the structures of the mobile
terminals can be reduced to within the fluctuation range required for the
distance control target value, so as to realize the distance control
without calibration. Fig. 11 is a voltage-distance curve detected in the
condition that a signal source transmits a constant magnetic field of 1
KHz via a low frequency transmission coil when the coil receiver circuit
is placed into various mobile terminals. As shown in Fig. 11, it shows an
example of voltage-distance curves for several typical terminals of the
system at the frequency of 1 KHz, in which the signal strength value is a
value obtained after the induction voltage for the receiver antenna is
amplified necessarily. Since the amplification factor maintains constant,
an attention is only paid to the relative variation of the strength value
with the distance. It can be seen from Fig. 11 that, the difference
between the field strength for different terminals is less than 5dB, while
the variation range between the field strength for various terminals in a
distance range of 1-10cm is up to 40dB. Taking no account of strength
fluctuation of the transmitting field of the card reader and errors of the
detection circuit of the mobile RF device, the mobile RF device uses the
same threshold value Vt to determine whether various terminals are placed
within a target distance scope, and for various terminals, the difference
of errors of distance control is in a range of about lcm, thereby fully
satisfying the requirement for distance control without 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.  What is claimed is: [Claim 1] A near field
communication method, for a near field communication system comprising at
least one card reader and at least one mobile RF device, characterized in
that, 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 frequency for the low frequency alternating magnetic
signal which is equal to or less than the highest working frequency f0 of
the system at which the system 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 amplitude and corresponding to the distance, and
thus determines whether the terminal equipped with the mobile RF 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; step c, if the voltage corresponding
to the received low frequency alternating magnetic signals is greater than
or equal to the preset voltage threshold Vt, the 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 8R
of the detection voltage for the mobile  frequency device caused by the
card reader; step a3, determining a fluctuating range 8c 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 off; step a5, determining the fluctuating range 6A of the
detection voltage for the mobile RF device according to the distance
control target value (Din, Dv), wherein 6A is equal to a voltage
difference between the voltage corresponding to the point Din and the
voltage corresponding to 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 8-1, of the detection voltage for
the mobile RF device caused by the terminal, wherein 8+ indicates the
fluctuating range of the detection voltage for the mobile RF device caused
by attenuating characteristic of the terminal, 81" =8A =812 =8C; 



step a7, obtaining the largest field strength difference 6 between various
typical terminals and obstacles on different distance points within the
distance control range; If S is greater than Si', the frequency f is
lowered and step a4 is turned to; if 8 is less than ST, the frequency f is
increased and step a4 is turned to; and if 8 is equal to ST, the current
detecting frequency f is equal to the highest working frequency ft) of the
system without calibration. [Claim 3] The near field communication method
according to claim 2, characterized in that, in said step a, the
transmission parameters comprise a modulation mode, an encoding mode and a
transmitting magnetic induction strength amplitude Br, wherein the
modulation mode, the encoding mode and the transmitting magnetic induction
strength amplitude Br are determined by means of the following steps:
selecting any one of encoding mode without a direct current component,
selecting no modulation mode or an amplitude-invariable carrier modulation
mode; after selecting a working frequency less than fD, a modulation mode
and an encoding 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
VrNn>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  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 ST/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+Dv12) being Vt on the
reference voltage-distance curve. [Claim 5] The near field comrnunication
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 KlIz.  [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 transmission 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 receiving 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  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 RF
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
RF 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 RE channel; the mobile RF device is further used for
performing swiping transaction with the card reader through the RF
channel. [Claim 101 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 RE
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 RE transceiver circuit, the RF 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 RE 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 11] The near
field communication system according to claim 10, characterized in that, a
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 50-500 turns.  [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 3cm x 3 cm. [Claim 18] The near field communication 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 TAM 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. 






