a9 United States

US 20110291489A1

a2y Patent Application Publication o) Pub. No.: US 2011/0291489 A1

TSAI et al. 43) Pub. Date: Dec. 1, 2011
(54) POWER TRANSMISSION METHOD OF (52) US.ClL oo 307/104
HIGH-POWER WIRELESS INDUCTION
POWER SUPPLY SYSTEM
(76) Inventors: Ming-Chi.u TSAI Taipei Cpur}ty (57) ABSTRACT
(TW); Chi-Che CHAN, Taipei
County (TW) A power transmission method used in a high-power wireless
induction power supply system consisting of a power-supply-
.No.: A ing module and a power-receiving module is disclosed. The
21) Appl. Ni 12/898,992 ing module and a p iving module is disclosed. Th
power-supplying module regulates its output energy by
(22) Filed: Oct. 6, 2010 means of frequency modulation and driving power adjust-
ment, enabling the energy to be received by the power-receiv-
(30) Foreign Application Priority Data ing module and transmitted through a power-receiving coil
array and a primary resonant capacitor and a secondary reso-
May 31,2010  (TW) oo 099117430 nant capacitor of power-receiving resonance circuit, a syn-
A . . chronizing rectifier, a low-power voltage stabilizer, a high-
Publication Classification frequency filter capacitor, a first power switch, a low-
51 Int. Cl. requenc ter capacitor and a second power switch of a filter
freq y fil paci d dp itchofafil
HO02J 17/00 (2006.01) circuit for output to an external apparatus.
1 /{ power-supplying module
13 131 132 133
AN \\ I \\ I \\ |-
J [ [
I 5 . .. | MOSFET MOSFET MOSFET
first driver circuit array array array
— —2 ' 2 Gl
— L J 52
P 18 l 15 /!
12 : o
12— ( power temperature power—sup};}zén%
external % circuit sensor module resonan'ce Sy
power source | 151-f-{capacitor array
; 3 r =
3 3 .
socond driver | MOSFET MOSFET MOSFET power-supplying
circuit array array array coil array
B L) o
ower-supplyin, | 14[2 143
data analysis circuit s%gna} sampling|_ |
cireuit
19— indicator device 95
1e1 sound module display unit
:
power-receiving module 2(4
22
{ 23 241 242 filter circuit 243 244 25
power-receiving { ( - ) - { {
resonance circuit L. high- first ow- second
s 291 primary -:Z;?;_;(;mzmg frequency po:r\rer‘— frequenoy| | power |
,/ resonant filter . switch filtex . switch
capacitor capacitor capacitor =
power-
A 222 teceiving
27 26 end
{ { power
signal voltage nutp1:1t ;
modulation sensor terminal
circuit circuit
™ 223 224 21 28 T
i [ A i
secondary low- power- temperature
—1 resonant power ™ receiving sensor module
L capacitor voltage MICTOPTOCEssor
stabilizer T




US 2011/0291489 A1l

Dec.1,2011 Sheet 1 o0f 16

Patent Application Publication

}91d

161l

.| 10115 10SUDS 98EJ0A yun Aerdstp o[NPOT PUNOS
a9l g )
\ 191 hgp ¢6l 90IASP IO1BOIPUI|—F |
#AoTo - 108s9001doToTIN
a INOIIO SISATEUR BIB .
SupduTes [PUsLs - FHOK0 SIS s SumAjddns-romod L
Tl U e s
| , Y \ ¥ A Y N
£ere 100 fe1re Ke1me Aeire HOoID
SmAjddns-1omod , LEISOW JLEISON LAISON 1OALID PUO0SS e
. L v A\L
{ _ 2 .
Kexre 1oyoedenl LS L 0omos 1emod
L IN0T10 90TUBUO0SOI BMﬁOﬁMH%mMMm H_thm “@ [BTIaTXD
SwA1ddns-1omod T } 040 g e A
= I ¢l
Gl gl \)
 — rﬁ | S | *
.A“\. . i S 1 = i
Kelm Kexe Ke1ie JINOTEO TATI 18T [
ITISON IAASON IAASOW |~ B
A | !
| | | |
\ \ \ )
cel [4" Lol cl

ornpout JurAjddns-remod




US 2011/0291489 A1l

Dec.1,2011 Sheet 2 of 16

Patent Application Publication

¢ IIA

Y I9ZI[IqE)S
J0ss59001doxorTx a8ejjoA 10jmoedeo T
S[MPOUL I0SUOS SwAaI o]  1omod | JUBUOSOT |w
amyerodma) ~1amod -mO] A18pU009s
\
w\N _\\N 1444 ¢ N\ 4
® ‘llllkl'.
NI JINOIO
D — ——{ IOsues ~  UOIB[NPOTX
ndimo umm:ov [eusis
1omod ) ]
pue 9¢ LC
Surateoax cec -
~romod a
— | Topoedes EH T0y0ede0 L] 10)10edes
[oyms ) o7 qoyrMms 1091 JUBUOS2I
@\ 1oM0d || Kouonb O_H..W | Tomod %Dﬁ@ﬂ_‘up@ et wgwﬂ.mwmm.“ et \AHNAHEQ
\. puooss -M0[ 811y g3 s JMOIIO 90UBTOSAT
T ] | ] ] Suarenar-romod
S¢ 5T CHZ WMWY ZHZ L¥Z ez ]

144

]

¢c

o[npotx SuTATe991-19M0d

,

4




Patent Application Publication Dec.1,2011 Sheet3 of 16 US 2011/0291489 A1

system initialization; power-supplying microprocessor runs
built-in program and reads in system parameters from memory
immediately after system initialization

—100

scan coil resonant points where power-supplying microprocessor

power-supplying microprocessor

automatically scans the frequency FO of the resonant maximum point
of the capacitor array and power-supplying coil array of the power
supply resonance circuit, the frequency of resonant minimum point
F1 defined by the system, the system operation normal resonance
frequency F2, the system operation maximum resonance frequency
F3 and the frequency of resonant maximum point F4 outputted by

~101

!

power-supplying microprocessar stores
respective frequency values in memory

s

—102

system enters standby mode in which power-supplying
microprocessor does not output any PWM signal to first
driver circuit and second driver circuit, power-supplying
resonance circuit does not emit any electromagnetic energy,
and system starts to count a predetermined clock cycle

103

1

time of the clock cycle is up, and power-supplying
microprocessor outputs a transient PWM signal to first
driver circuit and second driver circuit, causing power-
supplying resonance circuit to emit electromagnetic energy

—104

FIG.34
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signal
sampling circuit
detects power-supplying coil
array to check whether or not there is any
feedback data signal received from power-receiving
module, and then system proceeds to step (106) when the
signal sampling circuit receives a feedback data signal
from power-receiving module, or returns to
step (103) when signal sampling
circuit receives no 105
signal '

Yes

system enters power-supplying mode; power-supplying
microprocessor outputs a continuous PWM signal to first
driver circuit/second driver circuit, causing power-supplying
resonance circuit to emit electromagnetic energy and to
transmit power supply to power-receiving module

Y
system interrupts power-supplying mode and enters standby
mode when system abnormal or signal from power-receiving (7
end is off, and then repeats step (103)

FIG.3B

~106
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power-supplying microprocessor reads in maximum resonance
frequency from system parameters stored in memory

—200

power-supplying microprocessor outputs a PWM signal
@_.. to first driver circuit/second driver circuit to drive 201
power-supplying resonance circuit

%

power-supplying microprocessor scans coil signal amplitude of
capacitor array and power-supplying coil array of power-supplying 202
resonance circuit by means of automatic frequency variation

supplying microprocessor
compares scanned coil signal amplitude
with system parameter to check whether or not
scanned coil signal amplitude is within the
range of system parameter

203
scanned
scanned .
A scanned coil
coil i1 .
signal cot signal
itud signal amplitude
amplitude amplitude = gystem
< system M
M > system t
parameter
parameter
parameter
\
power-supplying Y
microprocessor power-supplying power-supplying
lowers resonance microprocessor raises microprocessor
frequency to move resonance frequency stores the value
coil signal amplitude to move coil signal of resonance
toward the frequency amplitude toward the frequency in
of resonant minimum system operation \memory for use
point F1 defined by maximum resonance as the system
the system frequency F3 operation normal
205 204 resonance
frequency F2
206

FIG. 4
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power-supplying microprocessor reads in the value 300
of the resonance frequency stored in its built-in memory
Y
power-supplying microprocessor outputs a PWM
signal to the first driver circuit/second driver circuit, 301

driving power-supplying resonance circuit to emit the
frequency of resonant maximum point F4 set by the system

Y
power-supplying microprocessor corrects

resonance frequency downwardly to the value 302
of the resonance frequency stored in memory

power-supplying module outputs the resonance frequency to
start sending power supply to power-receiving module or  |-303
scanning feedback signal from power-receiving module

FIG.5
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power-supplying module analyzes the ID code of the data
signal received by power-supplying coil array from power
-receiving module, via signal sampling circuit

~400

(E)—

power
-supplying module
checks the correctness
of the ID code

401

correct ID code

power
-supplying module
reads in the power output

and corrects the output power

subject to power demand
of power-receivin
P 57403

lower power output

incorrect
1D code

data of the system parameters from memory

power-supplying
module determines
the result to be of
no mating power

-receiving module

402

raise power output

\

power-supplying module
lowers the outputting PWM
signal frequency, causing
first driver circuit/second
driver circuit to raise the

power-supplying module
raises the outputting PWM
signal frequency, causing
first driver circuit/second
driver circuit to lower the
output power of power
-supplying resonance cirouit

output power of power
-supplying resonance circuit

405

V
power-supplying module checks

404

the system power output status
406

FIG.6
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Power output

< output limit
of first/second
driver circuit

power
-supplying
module checks the power
output value of power-supplying
resonance circuit via
voltage sensor

power-supplying circuit
module reduces Power output
the number of = output limit
operating MOSFET | first/second

arrays of first driver
circuit/second driver
circuit

driver circuit

power-supplying
modulemakes no change to
the number of operating
MOSFET arrays of first
driver circuit/second
driver circuit

409

410
Y
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Power output
> output limit
of first/second
driver circuit

1
power-supplying
module increases
the number of
operating MOSFET
arrays of first driver
circuit/second driver
circuit

408

‘power-supplying module checks the operating
temperature of first driver circuit, second driver
circuit and power-supplying coil array by means
of temperature sensor module

411

system interrupts
power-supplying
mode, and then
enters standby
mode

determines whether or not the
detected operating temperature
is within a predetermined
limit range 719

414

operating temperature is normal

é@ 413

FIG.7
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H—

power-receiving resonance circuit of power-receiving module
receives no energy; power-receiving module in standby status

US 2011/0291489 A1l

)

500

enters startup procedure

power-receiving resonance circuit of power-receiving module
receives an electromagnetic wave energy of a transient PWM
signal from power-supplying module; power-receiving module

~501

power-receiving microprocessor turns off synchronizing rectifier
and first power switch and second power switch of filter circuit

—502

power
-supplying module
scans the receiving of ID code of
feedback signal from power
-receiving module

503

power-supplying
module receives no
ID code and regards

power-receiving
module to be beyond
the receiving range

504

power-supplying module receives ID code and keeps
sending power supply to power-receiving module

—505

/

power-receiving microprocessor
turns on synchronizing rectifier

506

FIG.8
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Second driver
circuit

signal reversely

impedance no
-connection status
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135 131 132 133
3 ) : ) : 3
. . MOSFET drives || MOSFET in high || MOSFET in high
First driver | ~, ) . :
rouit signal forwardly || impedance no impedance no
cireut -connection status || -connection status
— ; ]
Power-supplying resonance circuit —15
. ! .
MOSFET drives || MOSFET in high || MOSFET in high

impedance no
-connection status

14 141 142 143
Low-power mode
13 131 132 133
y \ \. \

i ) MOSFET drives || MOSFET drives ||MOSFET drives
First driver | ; gnal forwardly | signal forwardly ||signal forwardly
circuit ,

+
Power-supplying resonance circuit —15
: _ MOSFET drives || MOSFET drives || MOSFET drives

Second driver signal reversely || signal reversely signal reversely
circuit

14 141 142 143

High-power mode
13 131 132 133
3 ) \. \

) _ MOSFET drives || MOSFET drives ||MOSFET drives
F,]ISt _dnver signal forwardly | signal forwardly ||signal forwardly
circuit B

;
| Power-supplying resonance circuit -—15
_ MOSFET MOSFET MOSFET
S?CO{ld driver| connected to || connectedto || connected to
circuit power ground || power ground || power ground
14 141 142 143
Half-bridge driving mode

FIG.12
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POWER TRANSMISSION METHOD OF
HIGH-POWER WIRELESS INDUCTION
POWER SUPPLY SYSTEM

[0001] This application claims the priority benefit of Tai-
wan patent application number 099117430, filed on May 31,
2010.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to power supply sys-
tems and more particularly, to a power transmission method
of high-power wireless induction power supply system,
which employs frequency modulation technique and multi-
array architecture to regulate the Output power subject to the
condition of the load, ensuring high level of safety and effi-
ciency in wireless power transmission.

[0004] 2. Description of the Related Art

[0005] Following fast development of electronic and inter-
net technology, many digitalized electronic products, such as
digital camera, cellular telephone, multimedia player (MP3,
MP4) and etc., have been continuously developed and have
appeared on the market. These modern digital electronic
products commonly have light, thin, short and small charac-
teristics.

[0006] However, for high mobility, power supply is an
important factor. A mobile digital electronic product gener-
ally uses a rechargeable battery to provide the necessary
working voltage. When power low, the rechargeable battery
can be recharged. For charging the rechargeable battery of a
digital electronic product, a battery charger shall be used.
However, it is not economic to purchase a respective battery
charger when buying a new mobile electronic product. Fur-
ther, when one uses a big amount of money to purchase
different mobile electronic products, a special storage space
is necessary for the storage of the mobile electronic products.
Further, it is inconvenient to carry and store many different
mobile electronic products and the related battery chargers.
[0007] In view of the aforesaid problems, wireless induc-
tion power supply systems are created. However, most com-
mercial wireless induction power supply systems are for low
power application, for example, for use in a mobile telephone
or digital camera. There are certain high-power wireless
induction power supply systems for use in high-power elec-
tronic apparatus, such as notebook computer. However, these
high-power wireless induction power supply systems have
drawbacks as follows:

[0008] 1. During operation, the circuit board and its elec-
tronic components generate much waste heat, and the power-
transmitting coils will also product heat, increasing safety
risk.

[0009] 2. The circuit architecture includes power switch
means and resonance capacitor means that operate at a high
frequency. Due to technical limitations, conventional tech-
niques cannot fabricate a high-power power switch that oper-
ates at a high frequency for high power output. Even if a
high-power power switch that operates at a high frequency for
high power output is available, the manufacturing cost will be
extremely high. The fabrication of resonance capacitor
encounters the same problem.

[0010] 3. The wireless power-transmitting and power-re-
ceiving induction coils of a high-power wireless induction
power supply system must be accurately aligned. Further, the

Dec. 1, 2011

output electrical energy is fixed and not adjustable subject to
the condition of the load. Therefore, conventional high-power
wireless induction power supply systems have a low perfor-
mance.

[0011] 4. Conventional high-power wireless induction
power supply systems are commonly designed to let the
induction coil of the power-receiving end receive a voltage
higher than the demand of the target at first and then to let the
voltage be lowered to the level of the demand of the target by
a DC-DC Step-Down IC. However, because voltage-down is
achieved through switch means, energy loss will occur and
interference noise and waste heat will be produced during
each switching operation.

[0012] Therefore, it is desirable to a power transmission
method for high-power wireless induction power supply sys-
tem that eliminates the aforesaid problems.

SUMMARY OF THE INVENTION

[0013] The present invention has been accomplished under
the circumstances in view. It is one object of the present
invention to provide a power transmission method for a high-
power wireless induction power supply system consisting of
a power-supplying module and a power-receiving module,
which enables the microprocessor of the power-supplying
module to achieve high-safety and high-efficiency wireless
transmission of power subject to running of a software pro-
gram, to regulate the output power subject to the condition of
the load, to monitor the voltage and temperature at multiple
points and to interrupt the system and provide audio and video
warning signals in case of system abnormality.

[0014] It is another object of the present invention to pro-
vide a power transmission method for a high-power wireless
induction power supply system consisting of a power-supply-
ing module and a power-receiving module, which enables the
power-supplying module to disperse the electric current pass-
ing therethrough subject to the use of multiple MOSFET
arrays that are connected in parallel and operate at a high
frequency, enhancing power transmission efficiency under a
high power and high current operation, wherein the MOSFET
arrays that are connected in parallel are independently oper-
able so that the number of the operating MOSFET arrays can
be reduced or increased subject to the demand of the load,
minimizing power loss due to unnecessary switching opera-
tion and allowing carrying of sufficient current to drive a
resonance circuit under a high power output.

[0015] It is still another object of the present invention to
provide a power transmission method for a high-power wire-
less induction power supply system consisting of a power-
supplying module and a power-receiving module, which uti-
lizes alow-impedance resonant loop consisting of a parallelly
connected capacitor array and power-supplying coil array for
the resonance circuit of the power-supplying module to pro-
hibit an abnormal temperature rise and to enhance power
transmission efficiency during a high power output and pass-
ing of a large current. By using the known standard products
of'the capacitor array and the power-supplying coil array, the
manufacturing cost of the high-power wireless induction
power supply system is greatly reduced.

[0016] It is still another object of the present invention to
provide a power transmission method for a high-power wire-
less induction power supply system consisting of a power-
supplying module and a power-receiving module, which
enables the microprocessor of the power-supply module to
output a PWM (Pulse Width Modulation) signal to a first
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driver circuit/second driver circuit and to check the power
output of the resonance circuit by means of a software,
thereby adjusting the power output accurately and rapidly
subject to the system demand. Further, the voltage of the
power-supplying module is accurately controlled subject to
regulation of the power output of the power-supplying mod-
ule. Further, the filter circuit of the power-receiving module
provides a two-step power filtration function. Subject to the
operation of the software, the power-supplying module accu-
rately and rapidly regulates its power output when the power-
receiving module increases its power demand. The power-
receiving module eliminates the use of any DC-DC Step-
Down device, and therefore waste heat is minimized and
conversion efficiency is enhanced.

[0017] It is still another object of the present invention to
provide a power transmission method for a high-power wire-
less induction power supply system consisting of a power-
supplying module and a power-receiving module, in which
the power-receiving module comprises a power-receiving
resonance circuit consisting of a power-receiving coil array
and a primary resonant capacitor and secondary resonant
capacitor electrically connected in parallel to the power-re-
ceiving coil array, a synchronizing rectifier electrically con-
nected to the primary resonant capacitor, a low-power voltage
stabilizer electrically connected to the secondary resonant
capacitor and adapted for providing a low voltage to the
power-supplying module and the synchronizing rectifier.

[0018] It is still another object of the present invention to
provide a power transmission method for a high-power wire-
less induction power supply system consisting of a power-
supplying module and a power-receiving module, in which
the microprocessor of the power-receiving module is capable
of analyzing system voltage and current and providing a
power demand signal to the power-supplying module during
wireless power transmission operation so that the power-
supplying module can regulate its power output accurately
subject to the power demand of the power-receiving module
and control the voltage within the target value. This power
transmission method enables the output voltage of the power-
receiving module to be well controlled without the use of any
DC-DC step-down device, reducing power loss during volt-
age conversion and improving system operation efficiency.

[0019] It is still another object of the present invention to
provide a power transmission method for a high-power wire-
less induction power supply system consisting of a power-
supplying module and a power-receiving module, in which
the filter circuit of the power-receiving module comprises a
high-frequency filter capacitor, a first power switch, a low-
frequency filter capacitor and a second power switch. The
high-frequency filter capacitor and the low-frequency filter
capacitor can output power supply through the first power
switch and the second power switch respectively. The high-
frequency filter capacitor can be a ceramic filter capacitor that
has the advantages of high voltage resistance and high per-
formance in high frequency filtration and the drawback of low
capacity. Therefore, the ceramic filter capacitor is used at the
first stage and electrically connected to the low-frequency
filter capacitor through the first power switch that can be a
MOSGET. The low-frequency filter capacitor can be selected
from aregular electrolytic capacitor that has the characteristic
ot'high capacity and the drawbacks of low voltage resistance
and low high-frequency performance. By means of using the
high-frequency filter capacitor and the low-frequency filter
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capacitor to match with the first power switch and the second
power switch, a high-performance filter circuit is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG.1is a circuit block diagram of a power-supply-
ing module for high-power wireless induction power supply
system in accordance with the present invention.

[0021] FIG. 2 is a circuit block diagram of a power-receiv-
ing module for high-power wireless induction power supply
system in accordance with the present invention.

[0022] FIG. 3A is an operation flow chart of the power
transmission method of the power-supplying module of the
high-power wireless induction power supply system in accor-
dance with the present invention.

[0023] FIG. 3B is an operation flow chart of the power
transmission method of the power-supplying module of the
high-power wireless induction power supply system in accor-
dance with the present invention.

[0024] FIG. 4 is an operation flow chart of the coil resonant
point scanning operation of the power-supplying module of
the high-power wireless induction power supply system in
accordance with the present invention.

[0025] FIG. 5 is an operation flow chart of the PWM signal
output operation of the power-supplying module of the high-
power wireless induction power supply system in accordance
with the present invention.

[0026] FIG. 6 is an operation flow chart of the present
invention, illustrating the operation of the power-supplying
module of the high-power wireless induction power supply
system in receiving data signal from the power-receiving
module ().

[0027] FIG. 7 is an operation flow chart of the present
invention, illustrating the operation of the power-supplying
module of the high-power wireless induction power supply
system in receiving data signal from the power-receiving
module (II).

[0028] FIG. 8 is an operation flow chart of the present
invention, illustrating the operation of the power-receiving
module of the high-power wireless induction power supply
system in receiving electromagnetic wave energy from the
power-supplying module (I).

[0029] FIG. 9 is an operation flow chart of the present
invention, illustrating the operation of the power-receiving
module of the high-power wireless induction power supply
system in receiving electromagnetic wave energy from the
power-supplying module (II).

[0030] FIG. 10 is an operation flow chart of the present
invention, illustrating the operation of the power-receiving
module of the high-power wireless induction power supply
system in receiving electromagnetic wave energy from the
power-supplying module (I1I).

[0031] FIG. 11 is an operation flow chart of the present
invention, illustrating the operation of the power-receiving
module of the high-power wireless induction power supply
system in receiving electromagnetic wave energy from the
power-supplying module (IV).

[0032] FIG. 12 is a simple power output block diagram of
the present invention.

[0033] FIG. 13 is a resonance frequency-vs-amplitude
curve of the present invention.

[0034] FIG. 14 is a resonance frequency waveform chart of
the present invention (I).
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[0035] FIG.15 s a resonance frequency waveform chart of
the present invention (II).

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0036] Referring to FIGS. 1 and 2, a high-power wireless
induction power supply system is shown comprising a power-
supplying module 1 and a power-receiving module 2.

[0037] The power-supplying module 1 comprises a power-
supplying microprocessor 11 having installed therein an
operation/control related software program and memory
means, a power circuit 12 electrically connected to the power-
supplying microprocessor 11 and electrically connectable to
an external power source 121, a first driver circuit 13 and a
second driver circuit 14 each consisting of a plurality of
parallelly connected MOSFET (Metal-Oxide-Semiconduc-
tor Field-Effect Transistor) arrays 131;132;133 or 141;142;
143 and electrically connected in parallel to the power-sup-
plying microprocessor 11, a power-supplying resonance
circuit 15 electrically connected to the first driver circuit 13
and consisting of'a capacitor array 151 and a power-supplying
coil array 152 that is adapted for receiving power supply from
the second driver circuit 14 and emitting power energy, a
signal sampling circuit 16 electrically connected to the
power-supplying coil array 152, a data analysis circuit 161
electrically connected between the power-supplying micro-
processor 11 and the signal sampling circuit 16, a voltage
sensor circuit 17 having its one end electrically connected
with the data analysis circuit 161 to the power-supplying
microprocessor 11 and its other end electrically connected to
the signal sampling circuit 16 in a parallel manner relative to
the data analysis circuit 161, a temperature sensor module 18
electrically connected to the power-supplying microproces-
sor 11 and adapted for sensing the temperature of the first
driver circuit 13, the second driver circuit 14 and the power-
supplying coil array 152 and an indicator device 19 electri-
cally connected to the power-supplying microprocessor 11.
The indicator device 19 comprises a sound module 191
adapted for providing a warning sound or speech, and a dis-
play unit 192 adapted for displaying operating status.

[0038] The power-receiving module 2 comprises a power-
receiving microprocessor 21 having installed therein an
operation/control related software program and memory
means, a power-receiving resonance circuit 22 electrically
connected to the power-receiving microprocessor 21 and
comprising a power-receiving coil array 221 adapted for
receiving power energy emitted by the power-supplying coil
array 152 of the power-supplying module 1 and a primary
resonant capacitor 222 and a secondary resonant capacitor
223 electrically connected in parallel to the power-receiving
coil array 221, a synchronizing rectifier 23 electrically con-
nected to the primary resonant capacitor 222, a low-power
voltage stabilizer 224 electrically connected to the secondary
resonant capacitor 223 and adapted for providing a low volt-
age to the power-supplying module 1 and the synchronizing
rectifier 23, a filter circuit 24 electrically connected to the
synchronizing rectifier 23 and comprising a high-frequency
filter capacitor 241, a first power switch 242, a low-frequency
filter capacitor 243 and a second power switch 244, a power-
receiving end power output terminal 25 electrically con-
nected to the second power switch 244 for DC power output,
avoltage sensor circuit 26 having two input ends respectively
electrically connected to the high-frequency filter capacitor
241 and the low-frequency filter capacitor 243 and an output
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end electrically connected to the power-receiving micropro-
cessor 21 and adapted for sensing the voltage of the high-
frequency filter capacitor 241 and the voltage of the low-
frequency filter capacitor 243 and providing the sensed
voltage signal to the power-receiving microprocessor 21 for
enabling the power-receiving microprocessor 21 to switch the
first power switch 242 or the second power switch 244 for
output of DC power supply from the high-frequency filter
capacitor 241 or the low-frequency filter capacitor 243 to the
power-receiving end power output terminal 25, a signal
modulation circuit 27 electrically connected to the power-
receiving microprocessor 21 and adapted for modulating

encoded signal from the power-receiving microprocessor 21

for enabling the power-receiving coil array 221 to transmit a

data signal to the power-supplying module 1 wirelessly for

judgment of power output level, and a temperature sensor
module 28 electrically connected to the power-receiving
microprocessor 21 and adapted for sensing the operating
temperature of the filter circuit 24 and the power-receiving

coil array 221.

[0039] When transmitting power supply, the high-power

wireless induction power supply system runs subject to the

following steps:

[0040] (100) System starts up system initialization; the
power-supplying microprocessor 11 runs built-in program
and reads in system parameters from its built-in memory
immediately after initialization of the system.

[0041] (101) Scan coil resonant points where the power-
supplying microprocessor 11 automatically scans the fre-
quency F0 of the resonant maximum point of the capacitor
array 151 and power-supplying coil array 152 of the power
supply resonance circuit 15, the frequency of resonant
minimum point F1 defined by the system, the system
operation normal resonance frequency F2, the system
operation maximum resonance frequency F3 and the fre-
quency of resonant maximum point F4 outputted by the
power-supplying microprocessor 11.

[0042] (102) The power-supplying microprocessor 11
stores the respective frequency values in its built-in
memory.

[0043] (103) The system enters the standby mode in which
the power-supplying microprocessor 11 does not output
any PWM signal to the first driver circuit 13 and the second
driver circuit 14, the power-supplying resonance circuit 15
does not emit any electromagnetic energy, and the system
starts to count a predetermined clock cycle.

[0044] (104) The time of the clock cycle is up, and the
power-supplying microprocessor 11 outputs a transient
PWM signal to the first driver circuit 13 and the second
driver circuit 14, causing the power-supplying resonance
circuit 15 to emit electromagnetic energy for delivering
power supply.

[0045] (105) The signal sampling circuit 16 detects the
power-supplying coil array 152 to check whether or not
there is any feedback data signal received from the power-
receiving module 2, and then the system proceeds to step
(106) when the signal sampling circuit 16 receives a feed-
back data signal from the power-receiving module 2, or
returns to step (103) when the signal sampling circuit 16
receives no signal.

[0046] (106) The system enters the power-supplying mode.
At this time, the power-supplying microprocessor 11 out-
puts a continuous PWM signal to the first driver circuit
12/second driver circuit 14, causing the power-supplying
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resonance circuit 15 to emit electromagnetic energy and to
transmit power supply to the power-receiving module 2.
[0047] (107) The system interrupts the power-supplying
mode and enters the standby mode when system abnormal
or signal from the power-receiving end is off, and then
repeats step (103).
[0048] As stated above, the high-power wireless induction
power supply system consists of the aforesaid power-supply-
ing module 1 and power-receiving module 2. Further, the
power circuit 12 of the power-supplying module 1 can be
connected to an external power source 121 by a power input
interface (such as USB connector, AC-to-DC adapter or elec-
trical power plug for city power supply) so that AC power
supply provided by the external power source 121 can be
converted into stabilized DC power supply and transmitted to
the power-supplying module 1 by the power circuit 12. High-
voltage power supply is provided to the first driver circuit 13
that consists of a plurality of parallelly connected MOSFET
(Metal-Oxide-Semiconductor Field-Effect Transistor) arrays
131,132,133, and the second driver circuit 14 that consists of
parallelly connected MOSFET (Metal-Oxide-Semiconduc-
tor Field-Effect Transistor) arrays 141;142;143. During the
power-supplying mode, the power-supplying module 1 out-
puts a PWM (Pulse Width Modulation) signal to the first
driver circuit 13/second driver circuit 14, controlling the
MOSFET arrays 131;132;133/MOSFET arrays 141;142:;143
to drive the capacitor array 151 and power-supplying coil
array 152 of the power supply resonance circuit 15 in gener-
ating electromagnetic energy to the power-receiving terminal
of'the power-receiving module 2. At this time, the system can
convert the data signal received from the signal sampling
circuit 16 into digital signal and analyze the signal by means
of'the data analysis circuit 161, and detect the voltage level of
the output power of the power supply resonance circuit 15 by
means of the voltage sensor circuit 17. The output signal of
the data analysis circuit 161 the output signal of the voltage
sensor circuit 17 are transmitted to the power-supplying
microprocessor 11, enabling the power-supplying micropro-
cessor 11 to determine whether or not to transmit power
supply to the power-receiving module 2.
[0049] Further, by means of the temperature sensor module
18, the power-supplying microprocessor 11 can detect the
operating temperature of the first driver circuit 13, the second
driver circuit 14 and the power-supplying coil array 152.
When a temperature abnormality occurs, the system turns off
the first driver circuit 13 or second driver circuit 14 by means
of the power-supplying microprocessor 11, or changes the
number of the operating MOSFET arrays 131;132;133/
MOSFET arrays 141;142;143. At the same time, the sound
module 191 and display unit 192 of the indicator device 19 are
driven by the power-supplying microprocessor 11 to provide
audio and video warning signals respectively. Further, the
sound module 191 can be a speaker or buzzer module; the
display unit 192 can be a LED indicator light set, 7-segment
display or LCD module capable of displaying the correspond-
ing system time, power supplying time and different power
supplying status for enabling the user to know the current
operating status of the system
[0050] Further, when scanning the resonant points of the
coils, the power-supplying module 1 runs subject to the fol-
lowing steps:
[0051] (200) The power-supplying microprocessor 11
reads in the maximum resonance frequency from the sys-
tem parameters stored in its built-in memory.
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[0052] (201) The power-supplying microprocessor 11 out-
puts a PWM signal to the first driver circuit 13/second
driver circuit 14 to drive the power-supplying resonance
circuit 15.

[0053] (202) The power-supplying microprocessor 11
scans the coil signal amplitude of the capacitor array 151
and power-supplying coil array 152 of the power-supply-
ing resonance circuit 15 by means of automatic frequency
variation.

[0054] (203) The power-supplying microprocessor 11
compares the scanned coil signal amplitude with the sys-
tem parameter, and then proceeds to step (204) if the
scanned coil signal amplitude surpassed the system param-
eter, or step (205) when the scanned coil signal amplitude
is below the range of the system parameter, or step (206)
when the scanned coil signal amplitude is within the range
of the system parameter.

[0055] (204) The power-supplying microprocessor 11
raises the resonance frequency to move the coil signal
amplitude toward the system operation maximum reso-
nance frequency F3, and then repeats step (201).

[0056] (205) The power-supplying microprocessor 11 low-
ers the resonance frequency to move the coil signal ampli-
tude toward the frequency of resonant minimum point F1
defined by the system, and then repeats step (201).

[0057] (206) The power-supplying microprocessor 11
stores the value of the resonance frequency in its built-in
memory for use as the system operation normal resonance
frequency F2.

[0058] Further, when the tie of the clock cycle is up, the

power-supplying microprocessor 11 outputs a transient

PWM signal to the first driver circuit 13/second driver circuit

14 to drive the power-supplying resonance circuit 15 in emit-

ting electromagnetic wave energy subject to the following

steps:

[0059] (300) The power-supplying microprocessor 11
reads in the value of the resonance frequency stored in its
built-in memory.

[0060] (301) The power-supplying microprocessor 11 out-
puts a PWM signal to the first driver circuit 13/the second
driver circuit 14, driving the power-supplying resonance
circuit 15 to emit the frequency of resonant maximum point
F4 set by the system.

[0061] (302) The power-supplying microprocessor 11 cor-
rects the resonance frequency downwardly to the value of
the resonance frequency stored in its built-in memory.

[0062] (303) The power-supplying module 1 outputs the
resonance frequency to start sending power supply to the
power-receiving module 2 or scanning feedback signal
from the power-receiving module 2.

[0063] When the power-supplying module 1 received a

data signal from the power-receiving terminal of the power-

receiving module 2, the system enters the power-supplying
mode and runs subject to the following steps:

[0064] (400) The power-supplying module 1 analyzes the
ID code of the data signal received by the power-supplying
coil array 152 from the power-receiving module 2, via the
signal sampling circuit 16.

[0065] (401) The power-supplying module 1 checks the
correctness of the ID code, and then proceeds to step (402)
when the ID code is incorrect, or step (403) when the ID
code is correct.
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[0066] (402) The power-supplying module 1 determines
the result to be of no mating power-receiving module 2, and
then proceeds to step (414).

[0067] (403) The power-supplying module 1 reads in the
power output data of the system parameters from its built-
in memory and corrects the output power subject to the
power demand of the power-receiving module 2, and then
proceeds to step (404) if the power demand is to lower the
output power, or step (405) if the power demand is to raise
the output power.

[0068] (404) The power-supplying module 1 raises the out-
putting PWM signal frequency, causing the first driver
circuit 13/second driver circuit 14 to lower the output
power of the power-supplying resonance circuit 15, and
then proceeds to step (406).

[0069] (405) The power-supplying module 1 lowers the
outputting PWM signal frequency, causing the first driver
circuit 13/second driver circuit 14 to raise the output power
of the power-supplying resonance circuit 15, and then pro-
ceeds to step (406).

[0070] (406) The power-supplying module 1 checks the
system power output status.

[0071] (407) The power-supplying module 1 checks the
power output value of the power-supplying resonance cir-
cuit 15 via the voltage sensor circuit 17, and then proceeds
to step (408) if the power output value surpasses the limited
output range of the first driver circuit 13/second driver
circuit 14, or step (409) if the power output value is below
the limited output range of the first driver circuit 13/second
driver circuit 14, or step (410) if the power output value is
within the limited output range of the first driver circuit
13/second driver circuit 14.

[0072] (408) The power-supplying module 1 increases the
number of the operating MOSFET arrays 131;132;133/
MOSFET arrays 141;142;143 of the first driver circuit
13/second driver circuit 14, and then proceeds to step
(411).

[0073] (409) The power-supplying module 1 reduces the
number of the operating MOSFET arrays 131;132;133/
MOSFET arrays 141;142;143 of the first driver circuit
13/second driver circuit 14, and then proceeds to step
(411).

[0074] (410) The power-supplying module 1 makes no
change to the number of the operating MOSFET arrays
131:;132;133/MOSFET arrays 141;142;143 of the first
driver circuit 13/second driver circuit 14, and then pro-
ceeds to step (411).

[0075] (411) The power-supplying module 1 checks the
operating temperature of the first driver circuit 13, the
second driver circuit 14 and the power-supplying coil array
152 by means of the temperature sensor module 18.

[0076] (412) The power-supplying module 1 determines
whether or not the detected operating temperature is within
a predetermined limit range, and then proceeds to step
(413) when positive, or step (414) when negative.

[0077] (413) The operating temperature is normal, and the
system returns to step (400).

[0078] (414) The system interrupts the power-supplying
mode, and then enters the standby mode.

[0079] When the power-receiving module 2 starts to

receive the electromagnetic wave energy emitted by the

power-supplying module 1, the system runs subject to the
following steps:
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[0080] (500) The power-receiving resonance circuit 22 of
the power-receiving module 2 receives no energy; the
power-receiving module 2 is in the standby status.

[0081] (501) The power-receiving resonance circuit 22 of
the power-receiving module 2 receives an electromagnetic
wave energy of a transient PWM (Pulse Width Modula-
tion) signal from the power-supplying module 1; the
power-receiving module 2 enters the startup procedure.

[0082] (502) The power-receiving microprocessor 21 turns
off the synchronizing rectifier 23 and the first power switch
242 and second power switch 244 of the filter circuit 24.

[0083] (503) The power-supplying module 1 scans the
receiving of an ID code of a feedback signal from the
power-receiving module 2; the system proceeds to step
(504) when no ID code is received by the power-supplying
module 1, or step (505) when the correct ID code is
received.

[0084] (504) The power-supplying module 1 receives no ID
code and regards the power-receiving module 2 to be
beyond the receiving range; the system repeats step (500).

[0085] (505) The power-supplying module 1 receives the
ID code and keeps sending power supply to the power-
receiving module 2.

[0086] (506) The power-receiving microprocessor 21 turns
on the synchronizing rectifier 23.

[0087] (507) The power-receiving microprocessor 21
drives the voltage sensor circuit 26 to detect the voltage of
the high-frequency filter capacitor 241 of the filter circuit
24, and then proceeds to step (508) if the detected voltage
is below the predetermined limit, or step (509) if the
detected voltage is above the predetermined limit.

[0088] (508) The power-receiving microprocessor 21 out-
puts an encode signal for power-up to the signal modula-
tion circuit 27, driving the power-receiving coil array 221
to emit a data signal to the power-supplying module 1 for
correcting power output, and then proceeds to step (510).

[0089] (509) The power-receiving microprocessor 21 out-
puts an encode signal for power-down to the signal modu-
lation circuit 27, driving the power-receiving coil array 221
to emit a data signal to the power-supplying module 1 for
correction of power output.

[0090] (510) The power-receiving microprocessor 21
drives the voltage sensor circuit 26 to detect the voltage of
the high-frequency filter capacitor 241 of the filter circuit
24 again, and then proceeds to step (514) if the detected
voltage is within the predetermined limit, or step (511) if
the detected voltage is not within the predetermined limit.

[0091] (511) The power-receiving microprocessor 21
determines whether or not the continuous voltage of the
high-frequency filter capacitor 241 of the filter circuit 24 is
excessively high. And then the power-receiving micropro-
cessor 21 repeats step (507) if it is not excessively high, or
proceeds to step (512) if it is excessively high.

[0092] (512) It is determined to be an error; the power-
receiving microprocessor 21 turns off the synchronizing
rectifier 23 and the first power switch 242 and second
power switch 244 of the filter circuit 24.

[0093] (513) The power-receiving microprocessor 21 out-
puts an encode signal for power interruption to the signal
modulation circuit 27, driving the power-receiving coil
array 221 to emit a data signal to the power-supplying
module 1 for interruption of power output, and then repeats
step (500).
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[0094] (514) The power-receiving microprocessor 21 turns
on the first power switch 242.

[0095] (515) The power-receiving microprocessor 21
drives the voltage sensor circuit 26 to detect the voltage of
the low-frequency filter capacitor 243 of the filter circuit
24, and then proceeds to step (516) if the detected voltage
is below the range of the predetermined limit, or step (517)
if the detected voltage is above the range of the predeter-
mined limit.

[0096] (516) The power-receiving microprocessor 21 out-
puts an encode signal for power-up to the signal modula-
tion circuit 27, driving the power-receiving coil array 221
to emit a data signal to the power-supplying module 1 for
correction of power output, and then proceeds to step
(518).

[0097] (517) The power-receiving microprocessor 21 out-
puts an encode signal for power-down to the signal modu-
lation circuit 27, driving the power-receiving coil array 221
to emit a data signal to the power-supplying module 1 for
correction of power output.

[0098] (518) The power-receiving microprocessor 21
drives the voltage sensor circuit 26 to detect the voltage of
the low-frequency filter capacitor 243 ofthe filter circuit 24
again, and then proceeds to step (519) if the detected volt-
age is not within the predetermined limit, or step (520) if
the detected voltage is within the predetermined limit.

[0099] (519) The power-receiving microprocessor 21
determines whether or not the continuous voltage of the
low-frequency filter capacitor 243 of the filter circuit 24 is
excessively high. And then, the power-receiving micropro-
cessor 21 repeats step (515) if it is not excessively high, or
proceeds to step (512) if it is excessively high.

[0100] (520) The power-receiving microprocessor 21 turns
on the second power switch 244 of the filter circuit 24.
[0101] (521) The second power switch 244 of the filter
circuit 24 starts to provide DC power supply to the power-

receiving end power output terminal 25 for output.

[0102] (522) The power-receiving microprocessor 21
drives the temperature sensor module 28 to detect the oper-
ating temperature of the filter circuit 24 and the power-
receiving coil array 221, and then proceeds to step (523) if
the detected value surpasses the predetermined limit, or
step (524) if the detected value does not surpasses the
predetermined limit.

[0103] (523) The temperature is excessively high, and the
power-receiving microprocessor 21 repeats step (512).
[0104] (524) The temperature is normal; the power-receiv-
ing microprocessor 21 is ready for a next voltage sensing

cycle and then repeats step (506).

[0105] As stated above, the first driver circuit 13/second

driver circuit 14 of the power-supplying module 1 uses mul-

tiple MOSFET arrays 131;132;133/MOSFET arrays

141;142;143 to disperse the current passing therethrough.

The effect of the equivalent parallel resistance effectively

lowers the impedance value of the electronic components,

avoiding overheat.

[0106] Further, in view of the drawbacks of the prior art

techniques that use two MOSFET arrays to drive a resonance

circuit either in the full-bridge mode where the voltage is
doubled, or the half-bridge mode where one array is used for
driving signal and the other array is for grounding. However,

RDS (ON) of MOSFET causes a rise in temperature upon

passing of a large current, and the electronic component may

be burned out. The invention eliminates this problem. If the
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temperature of either one of the MOSFET arrays 131;132;
133/MOSFET arrays 141;142;143 is excessively high before
burning, the temperature status will be detected by the power-
supplying microprocessor 11 by means of the temperature
sensor module 18, and the troubled one of the MOSFET array
s131;132;133/MOSFET arrays 141;142;143 will be turned
off by the power-supplying microprocessor 11. At the time,
the power-supplying microprocessor 11 will send a signal to
the indicator device 19, causing the indicator device 19 to
provide audio and video warning signals. Further, the number
of the operating MOSFET arrays 131;132;133/MOSFET
arrays 141;142;143 may be changed subject to power
demand, i.e., to increase the number of operating MOSFETS
s0 as to lower the impedance and temperature upon output of
a high power, or to reduce the number of operating MOS-
FETS so as to reduce power loss of switch device upon output
of'a low power.

[0107] Further, the ideal characteristic of the capacitor
array 151 of the power supply resonance circuit 15 in AC
signal is ON. However, in a real product, there is an AC
impedance in capacitor property. The AC impedance may be
reduced subject to improvement of material technology, how-
ever the application of an improved material technology may
relatively increase the cost. The capacitor array 151 of the
power supply resonance circuit 15 in accordance with the
present invention is to have multiple capacitors be connected
in parallel, lowering the impedance, i.e., the invention uses
inexpensive electronic devices to achieve the same effects of
expensive low-impedance electronic devices.

[0108] The power-supplying coil array 152 of the power
supply resonance circuit 15 must have a low impedance for
high power application. To meet the requirement for low
impedance, it is normally to use a thick wire material. Accord-
ing to the known techniques, Litz wire is commonly used to
make coils for high-frequency application to reduce the
impedance and the skin effect. However, there is a thickness
limitation when using itz wire in a coil winding machine for
making coils. By means of stacking up power-supplying coils
or connecting power-supplying coils in parallel to form the
desired power-supplying coil array 152, the invention greatly
reduces the coil impedance. Therefore, the fabrication of the
ideal high-power coils is free from the constraint of conven-
tional techniques.

[0109] In the high-power wireless induction power supply
system, the problem of overheat of electronic components is
reduced by means of performance improvement. The perfor-
mance improvement is to lower the impedance of the switch
driver and the capacitors and coils of the resonance circuit.
Lowering the impedance of the electronic components during
passing of an electric current can reduce the power loss and
the skin effect. In actual practice, due to limitations of manu-
facturing techniques, the cost of low impedance electronic
components is quite high, not suitable for use in low-price
products. By means of parallel design to match with the
operation software, the invention can provide power supply
safely in a wireless manner, and can also regulate the power
output subject to the real-time condition of the load. The
invention can also monitor the voltage and temperature at
multiple points during wireless transmission of power supply,
and interrupts the system and gives audio and video warning
signals upon a system abnormality.

[0110] Referring to FIGS. 12~15, the resonance frequency
of the power supply resonance circuit 15 runs subject to
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automatic frequency modulation, and the frequency at every
resonant point is defined as follows:

[0111] FO: The frequency of the resonant maximum point
of the capacitor array 151 and power-supplying coil array
152 of the power supply resonance circuit 15 that varies
with the inductive value of the capacitor array 151 and
change of surroundings. If the power-supplying module 1
operates at this point, the amplitude will be very high and
an overload may occur. Therefore, the software architec-
ture of the power-supplying microprocessor 11 of the
invention avoids output of the frequency of this resonant
maximum point.

[0112] F1: The frequency of resonant minimum point
defined by the system.

[0113] F2: The system operation normal resonance fre-
quency, which is defined by the system predetermined
maximum operation amplitude V2.

[0114] F3: The system operation maximum resonance fre-
quency, which is defined by the system predetermined
maximum operation amplifude V3.

[0115] F4: The frequency of resonant maximum point of
the output of the power-supplying microprocessor 11.

[0116] In order to avoid insufficient power output or over-
load, itis necessary to define the operational frequency range,
and therefore continuous scanning by automatic frequency
modulation and follow-up correction are performed to con-
trol output power. The scanning is performed by means of
outputting the frequency of resonant maximum point F4 at
first and then lowers the frequency gradually. In consequence,
the coil signal amplitude is getting better and will pass in
proper order through V3, V2, V1. When reached V1, the
power-supplying microprocessor 11 immediately stops
power output and stores the corresponding resonance fre-
quency value in its built-in memory for use, and then starts to
senses the power-receiving module 2 with V2 resonance fre-
quency. Inthe system, F1, F2, F3 are not fixed values and will
be automatically corrected to control the power output subject
to the power demand of the power-receiving module 2.

[0117] It is to be understood that the above description is
simply an example of the present invention and not intended
for use as limitations. The frequency modulation is employed
during the stage from system zero output till start of output,
i.e., output frequency starts from F4 and then drops to the
system predetermined resonance frequency F2. Without
using this method, the system will shift from the standby
mode directly to the output mode of outputting the system
predetermined resonance frequency F2, and the resonance
circuit will generate an excessively high amplitude and then
enters a stabilized status gradually. Further, repeatedly chang-
ing from the standby status to the status of starting to send a
scanning signal and then returning to the standby status will
cause the problem of repeatedly generating an excessively
high amplitude, resulting in the problem of current impact to
electronic components and the problem of EMI (electromag-
netic interference). By means of the application of automatic
frequency modulation, the invention enables the coil signal
amplitude to be enlarged from the minimum to the stabilized
status to optimize power output and to save power consump-
tion without causing any signal surge.

[0118] A prototype of power transmission method of high-
power wireless induction power supply system has been con-
structed with the features of FIGS. 1~15. The power trans-
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mission method of high-power wireless induction power
supply system works smoothly to provide all of the features
disclosed earlier.

[0119] Although a particular embodiment of the invention
has been described in detail for purposes of illustration, vari-
ous modifications and enhancements may be made without
departing from the spirit and scope of the invention. Accord-
ingly, the invention is not to be limited except as by the
appended claims.

What the invention claimed is:

1. A power transmission method used in a high-power
wireless induction power supply system comprising a power-
supplying module and a power-receiving module, said
power-supplying module comprising a power-supplying
microprocessor having installed therein a software and a
memory, a power circuit electrically connected to said power-
supplying microprocessor and electrically connectable to an
external power source, a first driver circuit and a second driver
circuit each consisting of a plurality of parallelly connected
MOSFET arrays and electrically connected in parallel to said
power-supplying microprocessor, a power-supplying reso-
nance circuit electrically connected to said first driver circuit
and consisting of'a capacitor array and a power-supplying coil
array that is adapted for receiving power supply from said
second driver circuit and emitting a power energy, a signal
sampling circuit electrically connected to said power-supply-
ing coil array, a data analysis circuit electrically connected
between said power-supplying microprocessor and said sig-
nal sampling circuit, and a voltage sensor circuit having one
end thereof electrically connected with said data analysis
circuit to said power-supplying microprocessor and an oppo-
site end thereof electrically connected to said signal sampling
circuit in a parallel manner relative to said data analysis
circuit, the power transmission method comprising the steps
of:

(al) system starts up system initialization, and said power-
supplying microprocessor runs built-in program and
reads in system parameters from said memory immedi-
ately after initialization of the system;

(a2) system scans coil resonant points where said power-
supplying microprocessor automatically scans the fre-
quency of the resonant maximum point of the capacitor
array and power-supplying coil array of said power sup-
ply resonance circuit, the frequency of resonant mini-
mum point defined by the system, the system operation
normal resonance frequency, the system operation
maximum resonance frequency and the frequency of
resonant maximum point outputted by said power-sup-
plying microprocessor;

(a3) said power-supplying microprocessor stores the
respective frequency values in said memory;

(a4) system enters the standby mode in which said power-
supplying microprocessor outputs any PWM signal to
said first driver circuit and said second driver circuit,
said power-supplying resonance circuit emits no elec-
tromagnetic energy, and the system starts to count a
predetermined clock cycle;

(a5) the time of the clock cycle is up, and said power-
supplying microprocessor outputs a transient PWM sig-
nal to said first driver circuit and said second driver
circuit, causing said power-supplying resonance circuit
to emit an electromagnetic energy for delivering power
supply;
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(a6) system scans data signal status where said signal sam- (c4) said power-supplying module outputs the resonance
pling circuit detects said power-supplying coil array to frequency to start sending power supply to said power-
check the receipt of a feedback data signal from said receiving module or scanning feedback signal from said
power-receiving module, and then the system proceeds power-receiving module.

to step (a7) when said signal sampling circuit receives a
feedback data signal from said power-receiving module,
or returns to step (a4) when said signal sampling circuit
receives no signal;

(a7) system enters the power-supplying mode and then said
power-supplying microprocessor outputs a continuous
PWM signal to said first driver circuit/said second driver
circuit, causing said power-supplying resonance circuit
to emit an electromagnetic energy and to transmit power
supply to said power-receiving module; and

(a8) system interrupts the power-supplying mode and
enters the standby mode, and then repeats step (a4).

2. The power transmission method as claimed in claim 1,
wherein said step (a2) of scanning coil resonant points com-
prises the sub-steps of:

(b1) said power-supplying microprocessor reads in the
maximum resonance frequency from the system param-
eters stored in said memory;

(b2) said power-supplying microprocessor outputs a PWM . . .
signal to said first driver circuit/said second driver circuit (d03) said power-supplying module determines the result

to drive said power-supplying resonance circuit; of no mating power-receiving module, and then pro-
ceeds to step (d15);

4. The power transmission method as claimed in claim 1,
wherein said power-supplying module further comprises a
temperature sensor module electrically connected to said
power-supplying microprocessor and adapted for sensing the
temperature of said first driver circuit, said second driver
circuit and said power-supplying coil array; when said power-
supplying module received a data signal from said power-
receiving module, the system enters the power-supplying
mode and proceeds to said (a7) that comprises the sub-steps
of:

(d01) said power-supplying module analyzes the ID code
of the data signal received by said power-supplying coil
array from said power-receiving module, via said signal
sampling circuit;

(d02) said power-supplying module checks the correctness
ofthe ID code, and then proceeds to step (d03) when the
ID code is incorrect, or step (d04) when the ID code is
correct;

(b3) said power-supplying microprocessor scans the coil

signal amplitude of said capacitor array and said power- (d04) said power-supplying module reads in the power
supplying coil array of said power-supplying resonance output data of the system parameters from said memory
circuit by means of automatic frequency variation; and corrects the output power subject to the power
(b4) said power-supplying microprocessor compares the demand of said power-receiving module, and then pro-

ceeds to step (d05) if the power demand is to lower the
output power, or step (d06) if the power demand is to
raise the output power;

scanned coil signal amplitude with the system param-
eter, and then proceeds to step (b5) if the scanned coil
signal amplitude is above the system parameter, or step

(b6) if the scanned oil signal amplitude is below the (d05) said power-supplying module raises the outputting
range ofthe system parameter, or step (b7) if the scanned PWM signal frequency, causing said first driver circuit/
coil signal amplitude is within the range of the system said second driver circuit to lower the output power of
parameter; said power-supplying resonance circuit, and then pro-

(b5) said power-supplying microprocessor raises the reso- ceeds to step (d07);
nance frequency to move the coil signal amplitude (d06) said power-supplying module lowers the outputting
toward said system operation maximum resonance fre- PWM signal frequency, causing said first driver circuit/
quency, and then repeats step (b2); said second driver circuit to raise the output power of

(b6) said power-supplying microprocessor lowers the reso- said power-supplying resonance circuit, and then pro-
nance frequency to move the coil signal amplitude ceeds to step (d07);
toward said frequency of resonant minimum point (d07) said power-supplying module checks the system
defined by the system, and then repeats step (b2); and power output status;

(b7) said power-supplying microprocessor stores the value (d08) said power-supplying module checks the power out-
of the resonance value in said memory for use as the put value of said power-supplying resonance circuit via
system operation normal resonance frequency. said voltage sensor circuit, and then proceeds to step

3. The power transmission method as claimed in claim 1, (d09) if the power output value surpasses the limited

wherein said step (a5) in which said power-supplying micro- output range of said first driver circuit/said second driver
processor outputs a transient PWM signal to said first driver circuit, or step (d10) if the power output value is below
circuit and said second driver circuits comprises the sub-steps the limited output range of said first driver circuit/said
of: second driver circuit, or step (d11) if the power output

(c1) said power-supplying microprocessor reads in the value is within the limited output range of said first
value of the resonance frequency stored in said memory; driver circuit/said second driver circuit;

(c2) said power-supplying microprocessor outputs a PWM (d09) said power-supplying module increases the number
signal to said first driver circuit/said second driver cir- of the operating MOSFET arrays of said first driver
cuit, driving said power-supplying resonance circuit to circuit/said second driver circuit, and then proceeds to
emit said frequency of resonant maximum point set by step (d12);
the system; (d10) said power-supplying module reduces the number of

(c3) said power-supplying microprocessor corrects the the operating MOSFET arrays of said first driver circuit/
resonance frequency downwardly to the value of the said second driver circuit, and then proceeds to step

resonance frequency stored in its built-in memory; and (d12);
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(d11) said power-supplying module makes no change to
the number of the operating MOSFET arrays of'said first
driver circuit/said second driver circuit, and then pro-
ceeds to step (d12);

(d12) said power-supplying module checks the operating
temperature of said first driver circuit, said second driver
circuit and said power-supplying coil array by means of
said temperature sensor module;

(d13) said power-supplying module determines whether or
not the detected operating temperature is within a pre-
determined limit range, and then proceeds to step (d14)
when positive, or step (d15) when negative;

(d14) the operating temperature is normal, and the system
returns to step (d01); and

(d15) the system interrupts the power-supplying mode, and
then enters the standby mode.

5. The power transmission method as claimed in claim 1,
wherein said power-receiving module comprises a power-
receiving microprocessor, a power-receiving resonance cir-
cuit electrically connected to said power-receiving micropro-
cessor and comprising a power-receiving coil array adapted
for receiving the power energy emitted by said power-sup-
plying coil array of said power-supplying module and a pri-
mary resonant capacitor and a secondary resonant capacitor
electrically connected in parallel to said power-receiving coil
array, a synchronizing rectifier electrically connected to said
primary resonant capacitor, a low-power voltage stabilizer
electrically connected to said secondary resonant capacitor
and adapted for providing a low voltage to said power-sup-
plying module and said synchronizing rectifier, a filter circuit
electrically connected to said synchronizing rectifier and
comprising a high-frequency filter capacitor, a first power
switch, a low-frequency filter capacitor and a second power
switch, a power output terminal electrically connected to the
second power switch for DC power output, a voltage sensor
circuit having two input ends respectively electrically con-
nected to said high-frequency filter capacitor and said low-
frequency filter capacitor and an output end electrically con-
nected to said power-receiving microprocessor and adapted
for sensing the voltage of said high-frequency filter capacitor
and the voltage of said low-frequency filter capacitor and
providing the sensed voltage signal to said power-receiving
microprocessor for enabling said power-receiving micropro-
cessor to switch said first power switch or said second power
switch for output of DC power supply from said high-fre-
quency filter capacitor or said low-frequency filter capacitor
to said power output terminal of said power-supplying mod-
ule, and a signal modulation circuit electrically connected to
said power-receiving microprocessor and adapted for modu-
lating encoded signal from said power-receiving micropro-
cessor for enabling said power-receiving coil array to trans-
mit a data signal to said power-supplying module wirelessly
for judgment of power output level; said step (a7) in which the
system enters the power-supplying mode and then said
power-supplying microprocessor outputs a continuous PWM
signal to said first driver circuit/said second driver circuit
comprises the sub-steps of:

(d01) said power-receiving resonance circuit of said
power-receiving module receives no energy; said power-
receiving module is in the standby status;

(d02) said power-receiving resonance circuit of the power-
receiving module receives an electromagnetic wave
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energy of a transient PWM signal from said power-
supplying module; said power-receiving module enters
the startup procedure;

(d03) said power-receiving microprocessor turns off said
synchronizing rectifier and said first power switch and
said second power switch of said filter circuit;

(d04) said power-supplying module scans the receiving of
an ID code of a feedback signal from the power-receiv-
ing module;

the system proceeds to step (d05) when no ID code is
received by said power-supplying module, or step (d06)
when the correct ID code is received;

(d05) said power-supplying module receives no ID code
and regards said power-receiving module to be beyond
the receiving range; the system repeats step (dO1);

(d06) said power-supplying module receives the ID code
and keeps sending power supply to said power-receiving
module;

(d07) said power-receiving microprocessor turns on said
synchronizing rectifier;

(d08) said power-receiving microprocessor drives said
voltage sensor circuit to detect the voltage of said high-
frequency filter capacitor of said filter circuit, and then
proceeds to step (d09) when the detected voltage is
below the predetermined limit, or step (d10) when the
detected voltage is above the predetermined limit;

(d09) said power-receiving microprocessor outputs an
encode signal for power-up to said signal modulation
circuit, driving said power-receiving coil array to emit a
data signal to said power-supplying module for correct-
ing power output, and then proceeds to step (d11);

(d10) said power-receiving microprocessor outputs an
encode signal for power-down to said signal modulation
circuit, driving said power-receiving coil array to emit a
data signal to said power-supplying module for correc-
tion of power output;

(d11) said power-receiving microprocessor drives said
voltage sensor circuit to detect the voltage of said high-
frequency filter capacitor of said filter circuit again, and
then proceeds to step (d15) when the detected voltage is
within the predetermined limit, or step (d12) if the
detected voltage is not within the predetermined limit;

(d12) said power-receiving microprocessor determines
whether or not the continuous voltage of said high-
frequency filter capacitor of said filter circuit is exces-
sively high. And then said power-receiving micropro-
cessor repeats step (d08) when not excessively high, or
proceeds to step (d13) when excessively high;

(d13) the status is determined to be an error; said power-
receiving microprocessor turns off said synchronizing
rectifier and said first power switch and said second
power switch of said filter circuit;

(d14) said power-receiving microprocessor outputs an
encode signal for power interruption to said signal
modulation circuit, driving said power-receiving coil
array to emit a data signal to said power-supplying mod-
ule for interruption of power output, and then repeats
step (d01);

(d15) said power-receiving microprocessor turns on said
first power switch;

(d16) said power-receiving microprocessor drives said
voltage sensor circuit to detect the voltage of said low-
frequency filter capacitor of said filter circuit, and then
proceeds to step (d17) when the detected voltage is
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below the range of the predetermined limit, or step (d18)
when the detected voltage is above the range of the
predetermined limit;

(d17) said power-receiving microprocessor outputs an
encode signal for power-up to said signal modulation
circuit, driving said power-receiving coil array to emit a
data signal to said power-supplying module for correc-
tion of power output, and then proceeds to step (d19);

(d18) said power-receiving microprocessor outputs an
encode signal for power-down to said signal modulation
circuit, driving said power-receiving coil array to emit a
data signal to said power-supplying module for correc-
tion of power output;

(d19) said power-receiving microprocessor drives said
voltage sensor circuit to detect the voltage of said low-
frequency filter capacitor of said filter circuit again, and
then proceeds to step (d20) when the detected voltage is
not within the predetermined limit, or step (521) when
the detected voltage is within the predetermined limit;

(d20) said power-receiving microprocessor determines
whether or not the continuous voltage of said low-fre-
quency filter capacitor of said filter circuit is excessively
high. And then, said power-receiving microprocessor
repeats step (d513) when not excessively high;

(d21) said power-receiving microprocessor turns on said
second power switch of said filter circuit;

(d22) said second power switch of said filter circuit starts to
provide DC power supply to said power output terminal
of said power-receiving module for output;
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(d23) said power-receiving microprocessor drives said
temperature sensor module of said power-receiving
module to detect the operating temperature of power-
receiving end filter circuit and power-receiving end
power-receiving coil array, and then proceeds to step
(d24) when the detected value surpasses the predeter-
mined limit, or step (d25) when the detected value is
within the predetermined limit;

(d24) the detected temperature is excessively high, and said
power-receiving microprocessor repeats step (d13); and

(d25) the detected temperature is normal, and said power-
receiving microprocessor is ready for a next voltage
sensing cycle and then repeats step (d07).

6. The power transmission method as claimed in claim 1,
wherein said power-supplying module further comprises
indicator device electrically connected to said power-supply-
ing microprocessor, said indicator device comprising a sound
module adapted for providing a warning sound and a display
unitadapted for displaying the operating status of said power-
supplying module.

7. The power transmission method as claimed in claim 6,
wherein said sound module is selected from a group consist-
ing of speaker and buzzer.

8. The power transmission method as claimed in claim 1,
wherein said display unit is selected from a group consisting
of LED indicator light set, 7-segment display and LCD
module.
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