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57 ABSTRACT

A power supply device used in an induction type power
supply system is provided that includes a power supply coil,
a auxiliary coil, a power supply driving module, a detection
driving module, a signal detection module and a processing
module. The power supply driving module drives the power
supply coil to transmit a power signal. When the power
supply driving module is under a non-working status, the
detection driving module drives the auxiliary coil to transmit
a detection signal and drives the auxiliary coil to transmit a
data request signal. After transmitting the data request
signal, the signal detection module detects a reflection signal
corresponding to the data request signal on the auxiliary coil.
The processing module keeps the power supply driving
module under the non-working status when the reflection
signal having a data characteristic is determined to be
detected by the signal detection module.
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POWER SUPPLY DEVICE OF INDUCTION
TYPE POWER SUPPLY SYSTEM AND NFC
DEVICE IDENTIFICATION METHOD OF
THE SAME
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BACKGROUND

Field of Invention

[0004] The present invention relates to an induction type
power supply technology. More particularly, the present
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invention relates to a power supply device of an induction
type power supply system and a NFC device identification
method of the same.

Description of Related Art

[0005] Inan induction type power supply system, a power
supply device is used to drive the power supply coil by using
a drive circuit such that the power supply coil is resonant to
deliver electromagnetic energy. The coil of the power
receiving device further receives the electromagnetic energy
generated by the resonant power supply coil to convert the
energy to a direct current. The transmission of the power is
thus completed.

[0006] In daily life, smart cards can use near field com-
munication (NFC) technology to perform communication.
However, most of the smart cards can be driven by receiving
a small amount of electromagnetic energy. When the smart
card receives too much amount of the electromagnetic
energy, the chip therein can be damaged. If the user acci-
dentally puts the smart card on the power supply coil of the
power supply device of the induction type power supply
system and the detection mechanism is absent in the power
supply device, the chip of the smart card may be damaged
during the transmission of the power signal.

[0007] Accordingly, what is needed is an integrated circuit
and an operation method of the same to address the issues
mentioned above.

SUMMARY

[0008] The invention provides a power supply device used
in an induction type power supply system that includes a
power supply coil, a auxiliary coil, a power supply driving
module, a detection driving module, a signal detection
module and a processing module. The power supply driving
module is electrically coupled to the power supply coil and
is configured to drive the power supply coil to transmit a
power signal. The auxiliary driving module is electrically
coupled to the auxiliary coil and is configured to drive the
auxiliary coil to transmit a detection signal during a first time
interval and drive the auxiliary coil to transmit a data request
signal during a second time interval after the first time
interval when the power supply driving module is under a
non-working status. The signal detection module is electri-
cally coupled to the auxiliary coil and is configured to detect
a reflection signal corresponding to the data request signal
on the auxiliary coil during a third time interval after the
second time interval that the data request signal is transmit-
ted. The processing module is configured to determine
whether the signal detection module detects the reflection
signal having a data characteristic and further keep the
power supply driving module under the non-working status
when the reflection signal having the data characteristic is
determined to be detected by the signal detection module.
[0009] Another aspect of the present invention is to pro-
vide a near field communication (NFC) device identifying
method used in a power supply device in an induction type
power supply system that includes the steps outlined below.
An auxiliary coil is driven to transmit a detection signal
during a first time interval and the auxiliary coil is driven to
transmit a data request signal during a second time interval
after the second time interval when a power supply driving
module is under a non-working status by an auxiliary
driving module electrically coupled to the auxiliary coil. A
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reflection signal corresponding to the data request signal on
the auxiliary coil is detected during a third time interval after
the second time interval that the data request signal is
transmitted by a signal detection module. Whether the signal
detection module detects the reflection signal having a data
characteristic is determined by a processing module. The
power supply driving module is kept under the non-working
status by the processing module when the reflection signal
having the data characteristic is determined to be detected by
the signal detection module.

[0010] These and other features, aspects, and advantages
of the present invention will become better understood with
reference to the following description and appended claims.
[0011] It is to be understood that both the foregoing
general description and the following detailed description
are by examples, and are intended to provide further expla-
nation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention can be more fully understood by
reading the following detailed description of the embodi-
ment, with reference made to the accompanying drawings as
follows:

[0013] FIG. 1 is a block diagram of an induction type
power supply system in an embodiment of the present
invention;

[0014] FIG. 2 is a diagram of the waveform of the detected
voltage received by the comparator in an embodiment of the
present invention;

[0015] FIG. 3A is diagram of an enlarged waveform of the
detected voltage and the comparison result at the time
interval T3;

[0016] FIG. 3B is diagram of an enlarged waveform of the
detected voltage and the comparison result at the time
interval T3; and

[0017] FIG. 4 is a flow chart of a NFC device identifying
method in an embodiment of the present invention.

DETAILED DESCRIPTION

[0018] Reference is now made to FIG. 1. FIG. 1 is a block
diagram of an induction type power supply system 1 in an
embodiment of the present invention. The induction type
power supply system 1 includes a power supply device 100
and a power receiving device 150. The power supply device
100 is configured to generate a power signal PS and transmit
the power signal PS to the power receiving device 150 in a
wireless way to supply power to the power receiving device
150.

[0019] The power supply device 100 includes a power
supply coil 102, an auxiliary coil 104, a power supply
driving module 106, an auxiliary driving module 108, a
signal detection module 110 and a processing module 112.
[0020] In an embodiment, the power supply driving mod-
ule 106, the auxiliary driving module 108, the signal detec-
tion module 110 and the processing module 112 can be
integrated in a single microcontroller 130. The microcon-
troller 130 can be electrically coupled to a power supply 140
to receive power therefrom such that the modules of the
microcontroller 130 operation accordingly. However, the
present invention is not limited thereto.

[0021] The power supply driving module 106 is electri-
cally coupled to the power supply coil 102 and is configured
to drive the power supply coil 102 to transmit the power
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signal PS. In an embodiment, the power supply driving
module 106 is a pulse width modulator (PWM) and is
configured to output signals having different oscillating
frequencies under the control of the processing module 112
to drive the power supply coil 102.

[0022] In an embodiment, the power supply device 100
further includes power supply resonant capacitors 114A and
1146 and power switch elements 113A and 113B each
electrically coupled between one of the two terminals of the
power supply coil 102 and the power supply driving module
106.

[0023] When the power supply driving module 106 is
under a working status, the power signal PS is transmitted to
the power receiving device 150 by using the method
described above. In an embodiment, the power receiving
device 150 includes a power receiving coil 152 and a load
module 154. The power receiving coil 152 is configured to
receive the power signal PS and converts the power signal
PS by using the load module 154.

[0024] When the power supply driving module 106 is
under a non-working status, the power supply driving mod-
ule 106 stops to drive the power supply coil 102 to further
stop to transmit the power signal PS to the power receiving
device 150.

[0025] The auxiliary driving module 108 is electrically
coupled to the auxiliary coil 104 and is configured to drive
the auxiliary coil 104 to transmit a detection signal DS
during a first time interval when the power supply driving
module 106 is under the non-working status and further
transmit a data request signal DR during a second time
interval after the first time interval. In an embodiment, the
auxiliary driving module 108 is a pulse width modulator and
is configured to output signals having different oscillating
frequencies under the control of the processing module 112
to drive the auxiliary coil 104.

[0026] In an embodiment, the power supply device 100
further includes power supply resonant capacitors 116A-
116C. Each of the power supply resonant capacitors 116 A
and 116B is electrically coupled between one of the two
terminals of the auxiliary coil 104 and the auxiliary driving
module 108. The power supply resonant capacitor 116C is
electrically coupled between the power supply resonant
capacitors 116 A and 116B. The power supply resonant
capacitors 116A-116C are configured to resonate with the
auxiliary coil 104 when the auxiliary driving module 108
drives the auxiliary coil 104.

[0027] In an embodiment, the power supply device 100
may selectively include a resistor 118A and a resistor 118B
each electrically coupled to the power supply resonant
capacitor 116 A and the power supply resonant capacitor
116B is series between one of the two terminals of the
auxiliary coil 104 and the auxiliary driving module 108 and
each configured to limit the driving current at the port of the
auxiliary driving module 108 to provide a protection mecha-
nism.

[0028] In an embodiment, the power supply driving mod-
ule 106 drives the power supply coil 102 to generate the
power signal PS that operates at around 100 KHz. The
auxiliary driving module 108 drives the auxiliary coil 104 to
generate the detection signal DS and the data request signal
DR that operate at around 13.56 MHz or 6.78 MHz. As a
result, the operation frequency of the auxiliary coil 104 is
higher than the operation frequency of the power supply
coil.
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[0029] The signal detection module 110 is configured to
detect a reflection signal RS corresponding to the data
request signal DR on the auxiliary coil 104 during a third
time interval after the second time interval. The auxiliary
coil 104 overlaps the power supply coil 102 in order to
perform detection on the power supplying range of the
power supply coil 102. In an embodiment, the signal detec-
tion module 110 includes a digital to analog converter 120
and a comparator 122.

[0030] The digital to analog converter 120 is configured to
generate a reference voltage Vref. The comparator 122 is
electrically coupled to the digital to analog converter 120
and the auxiliary coil 104 and is configured to receive the
reference voltage Vref and a detected voltage Vd related to
the auxiliary coil 104 to detect the reflection signal RS
according to the comparison result Vr of the reference
voltage Vref and the detected voltage Vd.

[0031] In an embodiment, the power supply device 100
may selectively include a voltage-dividing module 124 that
is electrically coupled between the auxiliary coil 104 and the
comparator 122. The detected voltage Vd received by the
comparator 122 is a divided voltage of the voltage on the
auxiliary coil 10. It is appreciated that if the components in
the signal detection module 110 have higher endurance
against the voltage, the voltage of the auxiliary coil 104 can
be directly received to perform comparison with the refer-
ence voltage Vref without using the voltage-dividing module
124.

[0032] The processing module 112 determines whether the
signal detection module 110 detects the reflection signal RS
having the data characteristic to further determine whether a
smart card, such as but not limited to the smart card 160
illustrated in FIG. 1, exists within the power supplying range
of the power supply coil 102. It is appreciated that though
the smart card 160 is illustrated together with the other
components of the induction type power supply system 1 in
FIG. 1, the smart card 160 is actually not a part of the
induction type power supply system 1.

[0033] In an embodiment, the smart card 160 can be such
as, but not limited to a module that performs communication
by using NFC technology. In an embodiment, the smart card
160 may include a coil 162 and a chip module 164. When the
auxiliary driving module 108 drives the auxiliary coil 104 to
transmit the detection signal DS and the detection signal DS
is received by the coil 162 of the smart card 160, a small
amount of power is provided to the smart card 160 to drive
the chip module 164 in the smart card 160 such that after the
smart card 160 further receives the data request signal DR
through the coil 162, the chip module 164 can generate a
modulated signal to the coil 162 according to the data
request signal DR. The modulated signal is reflected through
the coil 162 to the auxiliary coil 104 in the form of the
reflection signal RS.

[0034] When the processing module 112 determines that
the signal detection module 110 detects the reflection signal
RS having the data characteristic, the processing module 112
keeps the power supply driving module 106 under the
non-working status to avoid the damage on the smart card
160 caused due to the power supply signal PS generated
when the power supply driving module 106 drives the power
supply coil 102.

[0035] In an embodiment, power supply device 100 may
selectively include an alert module 170. When the process-
ing module 112 determines that the signal detection module
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110 detects the reflection signal RS having the data charac-
teristic, the processing module 112 controls the alert module
to notify the user to remove the smart card 160 by using a
light, a buzzer, an amplifier, a display screen or a combina-
tion thereof.

[0036] When the processing module 112 determines that
the signal detection module 110 does not detect the reflec-
tion signal RS having the data characteristic, the processing
module 112 keeps the power supply driving module 106
under the working status to drive the power supply coil 102
to generate the power signal PS to supply power to the
power receiving device 150.

[0037] It is appreciated that in an embodiment, since the
object of the processing module 112 is to provide a protec-
tion mechanism to prevent the damage on the smart card
160, the signal detection module 110 only needs to deter-
mine whether the reflection signal RS has the data charac-
teristic without the need to decode the reflection signal RS.
[0038] Reference is now made to FIG. 2. FIG. 2 is a
diagram of the waveform of the detected voltage Vd
received by the comparator 122 in an embodiment of the
present invention.

[0039] The detection mechanism of the signal detection
module 110 is described in detail in accompany with FIG. 1
and FIG. 2.

[0040] As illustrated in FIG. 2, during the first time
interval T1, the auxiliary driving module 108 drives the
auxiliary coil 104 to transmit the detection signal DS such
that the comparator 122 of the signal detection module 110
controls the digital to analog converter 120 to use the
reference voltage Vref to track and lock a peak voltage V1
by using a feedback mechanism according to a comparison
result of the detected voltage Vd and the reference voltage
Vref.

[0041] At time interval T2, the auxiliary driving module
108 drives the auxiliary coil 104 to transmit the data request
signal DR. In an embodiment, the auxiliary driving module
108 stops and starts to drive the auxiliary coil 104 in an
interlaced manner for several times to generate the data
request signal DR. The data request signal DR is also
reflected on the detected voltage Vd received by the com-
parator 122.

[0042] When the smart card 160 exists, as described
above, a small amount of power is received through the coil
162 to drive the chip module 164 in the smart card 160 such
that the chip module 164 performs modulation on the coil
162 to reflect the modulated signal on the auxiliary coil 104
to form the reflection signal RS reflected on the detected
voltage Vd.

[0043] More specifically, at the time interval T3, the
reflection signal RS modulates the amplitude of the detected
voltage Vd such that the detected voltage Vd has sections
having the increased or decreased amplitude. As a result, at
the time interval T3, the digital to analog converter 120
fine-tunes the reference voltage Vref by using a pitch value
to slightly increase and decrease the reference voltage Vref
such that the comparator 122 detects whether the reflection
signal RS has the data characteristic according to a com-
parison result of the detected voltage Vd and the fine-tuned
reference voltage Vref.

[0044] In an embodiment, the value of the increased
reference voltage Vref is V2, the value of the decreased
reference voltage Vref is V3.
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[0045] In an embodiment, due to the different positions
and distances of the smart card 160, the amplitude of the
detected voltage Vd may be increased or decreased. As a
result, the digital to analog converter 120 can increase and
decrease the reference voltage Vref in a successive order or
selectively dispose two signal detection modules 110 such
that one of the two signal detection modules 110 increases
the reference voltage Vref and the other one of the two signal
detection modules 110 decreases the reference voltage Vref
to accelerate the detection process.

[0046] Reference is now made to FIG. 3. FIG. 3A is
diagram of an enlarged waveform of the detected voltage Vd
and the comparison result Vr at the time interval T3. The
detected voltage Vd is illustrated in a lighter gray color and
the comparison result Vr is illustrated in a darker gray color.
[0047] As illustrated in 3A, the digital to analog converter
120 increases the value of the reference voltage Vref to V2
at first. When the signal has an upward stretching part, a
triggered section is present (i.e. the comparison result of the
comparator 122 includes a part showing that the detected
voltage is larger than the fine-tuned reference voltage Vref)
that is determined to be the data characteristic. If no trig-
gered section is presented (i.e. the comparison result of the
comparator 122 does not include the part showing that the
detected voltage is larger than the fine-tuned reference
voltage Vref), the data characteristic is not presented either.
[0048] As aresult, the data characteristic is not detected in
the reflection signal RS during the section corresponding to
the reference voltage Vref having the value V2 in FIG. 3A
since the amplitude of the detected voltage Vd is completely
smaller than V2.

[0049] Subsequently, the digital to analog converter 120
decreases the value of the reference voltage Vref to V3.
When the signal has a downward stretching part, a non-
triggered section is present (i.e. the comparison result of the
comparator 122 includes a part showing that the detected
voltage is smaller than the fine-tuned reference voltage Vref)
that is determined to be the data characteristic. If no non-
triggered section is presented (i.e. the comparison result of
the comparator 122 does not include the part showing that
the detected voltage is smaller than the fine-tuned reference
voltage Vref), the data characteristic is not presented either.
[0050] As a result, the amplitude of a part of the detected
voltage Vd is smaller than V3 during the section correspond-
ing to the reference voltage Vref having the value V3 in FIG.
3A. As aresult, a non-triggered section 300 is presented. The
processing module 112 determines that the signal detection
module 110 detects the reflection signal RS having the data
characteristic based on the comparison result to further
determine that the smart card 160 exists.

[0051] Reference is now made to FIG. 3B. FIG. 3B is
diagram of an enlarged waveform of the detected voltage Vd
and the comparison result Vr at the time interval T3. The
detected voltage Vd is illustrated in a lighter gray color and
the comparison result Vr is illustrated in a darker gray color.
[0052] As illustrated in 3B, the digital to analog converter
120 decreases the value of the reference voltage Vref to V3
at first. When the signal has a downward stretching part, a
non-triggered section is present (i.e. the comparison result of
the comparator 122 includes a part showing that the detected
voltage is smaller than the fine-tuned reference voltage Vref)
that is determined to be the data characteristic. If no non-
triggered section is presented (i.e. the comparison result of
the comparator 122 does not include the part showing that
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the detected voltage is smaller than the fine-tuned reference
voltage Vref), the data characteristic is not presented either.

[0053] As aresult, the data characteristic is not detected in
the reflection signal RS during the section corresponding to
the reference voltage Vref having the value V3 in FIG. 3B
since the amplitude of the detected voltage Vd is completely
larger than V3.

[0054] Subsequently, the digital to analog converter 120
increases the value of the reference voltage Vref to V2.
When the signal has an upward stretching part, a triggered
section is present (i.e. the comparison result of the com-
parator 122 includes a part showing that the detected voltage
is larger than the fine-tuned reference voltage Vref) that is
determined to be the data characteristic. If no triggered
section is presented (i.e. the comparison result of the com-
parator 122 does not include the part showing that the
detected voltage is larger than the fine-tuned reference
voltage Vref), the data characteristic is not presented either.

[0055] As a result, the amplitude of a part of the detected
voltage Vd is larger than V2 during the section correspond-
ing to the reference voltage Vref having the value V2 in FIG.
3B. As a result, a non-triggered section 302 is presented. The
processing module 112 determines that the signal detection
module 110 detects the reflection signal RS having the data
characteristic based on the comparison result to further
determine that the smart card 160 exists.

[0056] The power supply device 100 of the present inven-
tion uses the auxiliary driving module 108 to transmit the
high frequency detection signal DS and the data request
signal DR through the auxiliary coil 104 and perform
comparison between the detected voltage Vd and the fine-
tuned reference voltage Vref that is increased or decreased
slightly to determine whether the signal detection module
110 detects the reflection signal RS having the data charac-
teristic. When the processing module 112 determines that the
signal detection module 110 detects the reflection signal RS
having the data characteristic, the processing module 112
further keeps the power supply driving module 106 under a
non-working status to avoid the damage caused on the smart
card 160 due to the low frequency power signal PS gener-
ated by the power supply coil 102.

[0057] Further, since the data request signal DR is gener-
ated by imitating the actual data request signal in the NFC
technology and the presence of the decoding module for
decoding the reflection signal RS is not necessary, a simple
circuit having a lower cost can be used in the implementa-
tion.

[0058] Reference is now made to FIG. 4. FIG. 4 is a flow
chart of a NFC device identifying method 400 in an embodi-
ment of the present invention. The NFC device identifying
method 400 can be used in the power supply device 100 of
the induction type power supply system 1 illustrated in FIG.
1 (The steps are not recited in the sequence in which the
steps are performed. That is, unless the sequence of the steps
is expressly indicated, the sequence of the steps is inter-
changeable, and all or part of the steps may be simultane-
ously, partially simultaneously, or sequentially performed).
[0059] In step 401, the detection begins.

[0060] In step 402, the auxiliary driving module 108
drives the auxiliary coil 104 to transmit the detection signal
DS having a frequency higher than that of the power signal
PS during the first time interval when the power supply
driving module 106 is under the non-working status.
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[0061] In step 403, the signal detection module 110 tracks
and locks the peak voltage V1 of the detected voltage Vd
related to the auxiliary coil 104 according to the reference
voltage Vref.

[0062] In step 404, the auxiliary driving module 108
drives the auxiliary coil 104 to transmit the data request
signal DR during the second time interval.

[0063] In step 405, the digital to analog converter 120
decreases the reference voltage Vref from V1 to V3 and the
signal detection module 110 compares the reference voltage
Vref and the detected voltage Vd during the third time
interval.

[0064] In step 406, the processing module 112 determines
whether the reflection signal RS having the data character-
istic is detected.

[0065] When the signal has a downward stretching part, a
non-triggered section is present (i.e. the comparison result of
the comparator 122 includes a part showing that the detected
voltage is smaller than the fine-tuned reference voltage Vref)
that is determined to be the data characteristic. If no non-
triggered section is presented (i.e. the comparison result of
the comparator 122 does not include the part showing that
the detected voltage is smaller than the fine-tuned reference
voltage Vref), the data characteristic is not presented either.
[0066] When the reflection signal RS having the data
characteristic is not detected, in step 407, the digital to
analog converter 120 increases the reference voltage Vref
from V1 to V2 and the signal detection module 110 com-
pares the reference voltage Vref and the detected voltage Vd
during the third time interval.

[0067] In step 408, the processing module 112 determines
whether the reflection signal RS having the data character-
istic is detected.

[0068] When the signal has an upward stretching part, a
triggered section is present (i.e. the comparison result of the
comparator 122 includes a part showing that the detected
voltage is larger than the fine-tuned reference voltage Vref)
that is determined to be the data characteristic. If no trig-
gered section is presented (i.e. the comparison result of the
comparator 122 does not include the part showing that the
detected voltage is larger than the fine-tuned reference
voltage Vref), the data characteristic is not presented either.
[0069] When the processing module 112 determines that
the reflection signal RS having the data characteristic is not
detected, in step 409, the processing module 112 determines
that the smart card 160 is not detected. Under such a
condition, the processing module 112 keeps the power
supply driving module 106 under the working status to drive
the power supply coil 102 to generate the power signal PS
to supply power to the power receiving device 150.

[0070] When the processing module 112 determines that
the reflection signal RS is detected in step 406 or in step 408,
in step 410, the processing module 112 further determines
that the smart card 160 is detected and keeps the power
supply driving module 106 under the non-working status. In
step 411, the processing module 112 controls the alert
module 170 to notify the user to remove the smart card 160.
[0071] In an embodiment, after step 411, the flow can go
back to step 401 to perform detection again. A polling
method is thus used to accomplish a continuous detection.
[0072] It will be apparent to those skilled in the art that
various modifications and variations can be made to the
structure of the present invention without departing from the
scope or spirit of the invention. In view of the foregoing, it
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is intended that the present invention cover modifications
and variations of this invention provided they fall within the
scope of the following claims.

What is claimed is:

1. A power supply device used in an induction type power
supply system, wherein the power supply device comprises:

a power supply coil;

an auxiliary coil;

a power supply driving module electrically coupled to the
power supply coil and configured to drive the power
supply coil to transmit a power signal;

an auxiliary driving module electrically coupled to the
auxiliary coil and configured to drive the auxiliary coil
to transmit a detection signal during a first time interval
and drive the auxiliary coil to transmit a data request
signal during a second time interval after the first time
interval when the power supply driving module is
under a non-working status;

a signal detection module electrically coupled to the
auxiliary coil and configured to detect a reflection
signal corresponding to the data request signal on the
auxiliary coil during a third time interval after the
second time interval that the data request signal is
transmitted; and

a processing module configured to determine whether the
signal detection module detects the reflection signal
having a data characteristic and further keep the power
supply driving module under the non-working status
when the reflection signal having the data characteristic
is determined to be detected by the signal detection
module.

2. The power supply device of claim 1, wherein the
processing module determines that a smart card exists within
a power supplying range of the power supply coil when the
reflection signal having the data characteristic is determined
to be detected by the signal detection module.

3. The power supply device of claim 1, wherein the
processing module does not decode the reflection signal.

4. The power supply device of claim 1, wherein the signal
detection module comprises:

a digital to analog converter configured to generate a

reference voltage; and

a comparator electrically coupled to the digital to analog
converter and the auxiliary coil and configured to
receive the reference voltage and a detected voltage
related to the auxiliary coil to detect the reflection
signal.

5. The power supply device of claim 4, wherein the
comparator is configured to control the digital to analog
converter to use the reference voltage to track and lock a
peak voltage by using a feedback mechanism according to a
first comparison result of the detected voltage and the
reference voltage during the first time interval, and the
digital to analog converter fine-tunes the reference voltage
during the third time interval by using a pitch value such that
the comparator detects the reflection signal according to a
second comparison result of the detected voltage and the
fine-tuned reference voltage.

6. The power supply device of claim 5, wherein the digital
to analog converter increases the reference voltage with the
pitch value during the third time interval such that the
reflection signal is determined to have the data characteristic
when the second comparison result comprises a part show-
ing that the detected voltage is larger than the fine-tuned
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reference voltage and the reflection signal is determined to
not have the data characteristic when the second comparison
result does not comprise the part showing that the detected
voltage is larger than the fine-tuned reference voltage.

7. The power supply device of claim 5, wherein the digital
to analog converter decreases the reference voltage with the
pitch value during the third time interval such that the
reflection signal is determined to have the data characteristic
when the second comparison result comprises a part show-
ing that the detected voltage is smaller than the fine-tuned
reference voltage and the reflection signal is determined to
not have the data characteristic when the second comparison
result does not comprise the part showing that the detected
voltage is smaller than the fine-tuned reference voltage.

8. The power supply device of claim 4, further comprising
a voltage-dividing module electrically coupled between the
auxiliary coil and the comparator, and the detected voltage
received by the comparator is a divided voltage of a voltage
on the auxiliary coil.

9. The power supply device of claim 1, wherein the
auxiliary driving module stops and starts to drive the aux-
iliary coil in an interlaced manner for several times to
generate the data request signal.

10. The power supply device of claim 1, wherein the
processing module keeps the power supply driving module
under a working status to drive the power supply coil to
transmit the power signal when the reflection signal not
having the data characteristic is determined to be detected by
the signal detection module.

11. A near field communication (NFC) device identifying
method used in a power supply device in an induction type
power supply system, wherein the NFC device identifying
method comprises:

driving an auxiliary coil to transmit a detection signal

during a first time interval and driving the auxiliary coil
to transmit a data request signal during a second time
interval after the second time interval when a power
supply driving module is under a non-working status by
an auxiliary driving module electrically coupled to the
auxiliary coil;

detecting a reflection signal corresponding to the data

request signal on the auxiliary coil during a third time
interval after the second time interval that the data
request signal is transmitted by a signal detection
module;

determining whether the signal detection module detects

the reflection signal having a data characteristic by a
processing module; and

keeping the power supply driving module under the

non-working status by the processing module when the
reflection signal having the data characteristic is deter-
mined to be detected by the signal detection module.

12. The NFC device identifying method of claim 11,
further comprising:

determining that a smart card exists within a power

supplying range of the power supply coil by the pro-
cessing module when the reflection signal having the
data characteristic is determined to be detected by the
signal detection module.

13. The NFC device identifying method of claim 11,
further comprising:
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not decoding the reflection signal by the processing

module.

14. The NFC device identifying method of claim 11,
further comprising:

generating a reference voltage by a digital to analog

converter of the signal detection module; and
receiving the reference voltage and a detected voltage

related to the auxiliary coil to detect the reflection

signal by a comparator of the signal detection module.

15. The NFC device identifying method of claim 14,
further comprising:

controlling the digital to analog converter to use the

reference voltage to track and lock a peak voltage by
using a feedback mechanism according to a first com-
parison result of the detected voltage and the reference
voltage during the first time interval by the comparator;
and

fine-tuning the reference voltage during the third time

interval by using a pitch value by the digital to analog
converter such that the comparator detects the reflec-
tion signal according to a second comparison result of
the detected voltage and the fine-tuned reference volt-
age.

16. The NFC device identifying method of claim 15,
wherein the digital to analog converter increases the refer-
ence voltage with the pitch value during the third time
interval such that the reflection signal is determined to have
the data characteristic when the second comparison result
comprises a part showing that the detected voltage is larger
than the fine-tuned reference voltage and the reflection
signal is determined to not have the data characteristic when
the second comparison result does not comprise the part
showing that the detected voltage is larger than the fine-
tuned reference voltage.

17. The NFC device identifying method of claim 15,
wherein the digital to analog converter decreases the refer-
ence voltage with the pitch value during the third time
interval such that the reflection signal is determined to have
the data characteristic when the second comparison result
comprises a part showing that the detected voltage is smaller
than the fine-tuned reference voltage and the reflection
signal is determined to not have the data characteristic when
the second comparison result does not comprise the part
showing that the detected voltage is smaller than the fine-
tuned reference voltage.

18. The NFC device identifying method of claim 14,
further comprising:

receiving a divided voltage of a voltage on the auxiliary

coil as the detected voltage by the comparator.

19. The NFC device identifying method of claim 11,
further comprising:

stopping and starting to drive the auxiliary coil in an

interlaced manner for several times to generate the data
request signal by the auxiliary driving module.

20. The NFC device identifying method of claim 11,
further comprising:

keeping the power supply driving module under a work-

ing status to drive the power supply coil to transmit the
power signal by the processing module when the reflec-
tion signal not having the data characteristic is deter-
mined to be detected by the signal detection module.
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