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

scan coil resonant points Where power-supplying microprocessor 

power-supplying microprocessor 

automatically scans the frequency F0 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 
Fl de?ned by the system, the system operation normal resonance 
frequency F2, the system operation maximum resonance frequency 
F3 and the ?'equency of resonant maximum point F4 outputted by 

i 
power-supplying microprocessor stores 
respective frequency values in memory 

l , 

-lO2 

system enters standby mode in which power-supplying 
microprocessor does not output any PWM signal to ?rst 

@-> driver circuit and second driver circuit, poWer~supp1ying 
resonance circuit does not emit any electromagnetic energy, 
and system starts to count a predetermined clock cycle 

L103 

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

@ 

FIG. 3A 
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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 povvera'eceiving 
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 ?rst 
driver circuit/s eccnd driver circuit, causing power-supplying 
resonance circuit to emit electromagnetic energy and to 
transmit power supply to power-receiving module 

system interrupts power-supplying mode and enters standby 
mode when system abnormal or signal ?om power-receiving _1Q7 
end is off, and then repeats step (103) 

s 
F1033 
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power-supplying microprocessor reads in maximum resonance 
frequency from system parameters stored in memory 

power-supplying microprocessor outputs a PWM signal 
@_> to ?rst driver circuit/second driver circuit to drive _2()1 

power-supplying resonance circuit 

l 
power-supplying microprocessor scans coil signal amplitude of 
capacitor array and power-supplying coil array of power~supplying {302 
resonance circuit by means of automatic frequency variation 

scanned 
' coil 

signal 
amplitude 
< system 
parameter 

l 

power-supplying 
microprocessor 
lowers resonance 
frequency to move 
coil signal amplitude 
toward the ?equency 
of resonant minimum 
point Fl defined by 
the system 

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 

scanned 
coil 

signal 
amplitude 
> system 
parameter 

203 
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power-supplying microprocessor reads in the value _300 
of the resonance frequency stored in its built-in memory 

V 
power-supplying microprocessor outputs a PWM 
signal to the ?rst driver circuit/second driver circuit, 301 
driving power-supplying resonance circuit to emit the 
frequency of resonant maximum point P4 set by the system 

if 
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 —3()?, 
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 —400 

-receiving module, via signal sampling circuit 
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checks the correctness the Ie51_11t to be of +@ 
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correct 1]) code 402 

p ower 
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reads in the power output 
data of the system parameters ?om memory 

and corrects the output power 
subject to power demand 

of power-receiving 
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raise power output 

lower power output ‘ 
power-supplying module 
raises the outputting PWM 

Power-Supplying module signal frequency, causing 
1QWBIS the outputting ?rst driver circuit/ s econd 
slgll?l ?aquenoY: Causmg driver circuit to lower the 
?rst driver circuit/second Output Powel- of power 
driver circuit to raise the -supplying resonance circuit 
output power of power 404 
-supp1ying resonance circuit ' 

405 
i 

power-supplying module checks 
the system power output status 

406 

FIG.6 
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circuit ower-su l in 409 P PPY g 
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power-supplying 
module increases 
the number of 
operating MOSFET 
arrays of ?rst driver 
circuit/second driver 
circuit 

408 

of temperature sensor module 

power-supplying module checks the operating 
temperature of ?rst driver circuit, second driver 
circuit and power-supplying coil array by means 

-supplying module 
determines whether or not the 
detected operating temperature 

is within a predetermined 
limit range 412 

operating temperature is normal 

3E) 413 
FIG? 

411 

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

414 
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O power-receiving resonance circuit of power-receiving module 
receives no energy; power-receiving module in standby status 

500 

\ 

power-receiving resonance circuit of power-receiving module 
receives an electromagnetic Wave energy of a transient PWM ~501 
signal from power-supplying module; power-receiving module 
enters staitup procedure 

power-receiving microprocessor turns off synchronizing recti?er 
and ?rst power switch and second power switch of ?lter circuit _5O2 

power-supplying 
module receives no 
ID code and regards 

power 
-supplying module 

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

-receiving module module to be beyond 
503 the receiving range 

504 

power-supplying module receives ID code and keeps 
sending power supply to power-receiving module —505 

r 

power-receiving microprocessor 
turns on synchronizing recti?er O 

506 

FIGS 
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POWER TRANSMISSION METHOD OF 
HIGH-POWER WIRELESS INDUCTION 

POWER SUPPLY SYSTEM 

[0001] This application claims the priority bene?t of Tai 
Wan patent application number 099117430, ?led 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 e?i 
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 
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output electrical energy is ?xed and not adjustable subject to 
the condition of the load. Therefore, conventional hi gh-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 ?rst 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-ef?ciency 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 ef?ciency 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 suf?cient 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 a loW-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 ef?ciency 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 ?rst 
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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 ?lter circuit of the power-receiving module 
provides a two-step power ?ltration 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 ef?ciency 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 recti?er 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 recti?er. 
[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 ef?ciency. 
[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 ?lter circuit of the power-receiving module comprises a 
high-frequency ?lter capacitor, a ?rst power switch, a low 
frequency ?lter capacitor and a second power switch. The 
high-frequency ?lter capacitor and the low-frequency ?lter 
capacitor can output power supply through the ?rst power 
switch and the second power switch respectively. The high 
frequency ?lter capacitor canbe a ceramic ?lter capacitor that 
has the advantages of high voltage resistance and high per 
formance in high frequency ?ltration and the drawback of low 
capacity. Therefore, the ceramic ?lter capacitor is used at the 
?rst stage and electrically connected to the low-frequency 
?lter capacitor through the ?rst power switch that can be a 
MOSGET. The low-frequency ?lter capacitor can be selected 
from a regular electrolytic capacitor that has the characteristic 
of high capacity and the drawbacks of low voltage resistance 
and low high-frequency performance. By means of using the 
high-frequency ?lter capacitor and the low-frequency ?lter 
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capacitor to match with the ?rst power switch and the second 
power switch, a high-performance ?lter circuit is provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is 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 ?ow 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 ?ow 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 ?ow 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 ?ow 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 ?ow 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 (I). 
[0027] FIG. 7 is an operation ?ow 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 ?ow 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 ?ow 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 ?ow 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 (III). 
[0031] FIG. 11 is an operation ?ow 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). 



US 2011/0291489 A1 

[0035] FIG. 15 is 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 ?rst 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 ?rst 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 ?rst 
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 recti?er 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 
recti?er 23, a ?lter circuit 24 electrically connected to the 
synchronizing recti?er 23 and comprising a high-frequency 
?lter capacitor 241, a ?rst poWer sWitch 242, a loW-frequency 
?lter 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, 
a voltage sensor circuit 26 having tWo input ends respectively 
electrically connected to the high-frequency ?lter capacitor 
241 and the loW-frequency ?lter 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 ?lter capacitor 241 and the voltage of the loW 
frequency ?lter capacitor 243 and providing the sensed 
voltage signal to the poWer-receiving microprocessor 21 for 
enabling the poWer-receiving microprocessor 21 to sWitch the 
?rst poWer sWitch 242 or the second poWer sWitch 244 for 
output of DC poWer supply from the high-frequency ?lter 
capacitor 241 or the loW-frequency ?lter 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 ?lter 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 E0 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 P1 de?ned by the system, the system 
operation normal resonance frequency E2, the system 
operation maximum resonance frequency F3 and the fre 
quency of resonant maximum point P4 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 ?rst 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 ?rst 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 ?rst driver circuit 
12/second driver circuit 14, causing the poWer-supplying 
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