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WIRELESS DRIVER SYSTEM

BACKGROUND OF THE INVENTION

[0001] This new application claims the priority benefit of
Taiwan patent application number 099203716, filed on Mar.
2,2010.

[0002] 1. Field of the Invention

[0003] The present invention relates to wireless control
technology and more particularly, to a wireless driver system,
which comprises a driver and a mobile power supply module
controllable to transmit an electrical energy and a control
signal to the driver to drive the driver at a distance.

[0004] 2. Description of the Related Art

[0005] In many mechanical, electrical or electronic equip-
ment, a driving mechanism is used and switchable between
two opposing positions to achieve different effects. For
example, by means of reciprocating or moving the driving
mechanism, the system or electronic equipment is driven to
keep working or to pause. Further, the driving mechanism of,
for example, a door lock can be controlled by a key or switch
button to switch between a locking position and an unlocking
position. However, it is inconvenient to frequently open or
close the lock of the gate of an apartment or public building
where people go inand out frequently. Further, the latch of the
door lock of the gate of an apartment or public building may
be electrically driven by a motor subject to the control of a
control button. However, in case of power failure, the control
button becomes not operable. Therefore, the use of an elec-
trically controlled door lock has the following drawbacks:
[0006] 1. The control button of an electrically controlled
door lock may be provided at a remote plate or inside a house.
Itis inconvenient to approach to the control button. Further, in
case of a contact error or electrical line failure, the door lock
becomes inoperable.

[0007] 2. In case of power failure, the control button
become not operable, and the user must use a key or directly
operate the manual switch to open the door lock.

[0008] Therefore, it is desirable to provide a measure that
eliminates the problem of the aforesaid complicated driving
mechanism or door lock operation method and the non-oper-
able problem of the aforesaid conventional driving mecha-
nism or door lock upon a power failure.

SUMMARY OF THE INVENTION

[0009] The present invention has been accomplished under
the circumstances in view. It is one object of the present
invention to provide a wireless driver system, which facili-
tates the control of a driving mechanism of an equipment or
door lock in a wireless manner. It is one object of the present
invention to provide a wireless driver system, which facili-
tates the control of a driving mechanism of an equipment or
door lock in a wireless manner, even during city power fail-
ure.

[0010] To achieve this and other objects of the present
invention, a wireless driver system includes a mobile power
supply module consisting of a transmitter-receiver coil, a
resonant circuit, a charging circuit assembly, a power supply
circuit assembly, a signal generator circuit, a power storage
unit, a microprocessor and a voltage sensing circuit and con-
trollable to transmit an electrical energy and a control signal
wirelessly to a driver, and a driver consisting of areceiver coil,
a resonant circuit, a signal sensing circuit, a power-receiving
circuit, a microprocessor, a motor driver circuit and a driving
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mechanism and adapted for receiving the electrical energy
and control signal from the mobile power supply module for
switching the driving mechanism between two opposing
positions.

[0011] Further, the mobile power supply module can be
used in a mobile telephone, remote controller, wireless inter-
com, or any of a variety of mobile electronic devices. Further,
the driver can be used in a door lock or any of a variety of
mechanical devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a circuit block diagram of a mobile power
supply module for wireless driver system in accordance with
the present invention.

[0013] FIG. 2 is a circuit block diagram of a driver for
wireless driver system in accordance with the present inven-
tion.

[0014] FIG. 3 is a schematic sectional view of an applica-
tion example of the present invention, illustrating the driver
installed in a lock.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0015] Referring to FIGS. 1~3, a wireless driver system in
accordance with the present invention is shown comprising a
mobile power supply module 1 and a driver 2.

[0016] The mobile power supply module 1 comprises a
transmitter-receiver coil 11 adapted for transmitting and
receiving electrical energy and wireless control signal, areso-
nant circuit 12 electrically connected with the transmitter-
receiver coil 11, a charging circuit assembly 13 electrically
connected with the resonant circuit 12, a power supply circuit
assembly 14 electrically connected with the resonant circuit
12, a signal generator circuit 15 electrically connected with
the resonant circuit 12, a power storage unit 16 electrically
connected with the charging circuit assembly 13 and the
power supply circuit assembly 14, a microprocessor 17 elec-
trically connected with the signal generator circuit 15 and the
charging circuit assembly 13 and a voltage sensing circuit 18
electrically connected with the microprocessor 17 and the
charging circuit assembly 13.

[0017] Thedriver2 comprises a receiver coil 21 adapted for
receiving an external electrical energy and control signal, a
resonant circuit 22 electrically connected with the receiver
coil 21, a signal sensing circuit 23 electrically connected with
the receiver coil 21, a power-receiving circuit assembly 24
electrically connected with the resonant circuit 22, a micro-
processor 25 electrically connected with the signal sensing
circuit 23 and the power-receiving circuit assembly 24, a
motor driver circuit 26 electrically connected with the micro-
processor 25 and the power-receiving circuit assembly 24, a
driving mechanism 27 electrically connected with the motor
driver circuit 26, an electromechanical controller 28 electri-
cally connected with the driving mechanism 27 and an emer-
gency control circuit 29 electrically connected with the elec-
tromechanical controller 28. The emergency control circuit
29 is manually operable to drive the electromechanical con-
troller 28 in switching the driving mechanism 27.

[0018] In actual practice, the mobile power supply module
1 transmits an electrical energy and a wireless control signal
to the receiver coil 21 of the driver 2 through the transmitter-
receiver coil 11. The receiver coil 21 of the driver 2 transmits
received the electrical energy to the power-receiving circuit



US 2011/0215757 Al

assembly 24 and received control signal to the signal sensing
circuit 23 respectively. After through rectification, filtration
and voltage stabilization processing processes, the power-
receiving circuit assembly 24 provides a voltage signal to the
microprocessor 25 and the motor driver circuit 26. At the
same time, the signal sensing circuit 23 transmits the control
signal, after through demodulation and analysis, to the micro-
processor 25, enabling the microprocessor 25 to control the
operation of the motor driver circuit 26 in using the received
the electrical energy from the power-receiving circuit assem-
bly 24 to move the driving mechanism 27 between, for
example, On and Off, Open and Close, or, locking and
unlocking positions. Thus, by means of the mobile power
supply module 1 to transmit the electrical energy and wireless
control signal, the driving mechanism 27 of the driver 2 is
wirelessly controlled to move between two opposing posi-
tions.

[0019] The aforesaid mobile power supply module 1 can be
installed in a mobile telephone, remote controller or wireless
intercom. Further, the charging circuit assembly 13 of the
mobile power supply module 1 comprises a circuit breaker
131 electrically connected with the resonant circuit 12, a
signal sensing circuit 132 electrically connected in series
between the circuit breaker 131 and the microprocessor 17, a
rectifier-filter circuit 133 electrically connected with the cir-
cuit breaker 131, a voltage regulator 134 electrically con-
nected with the rectifier-filter circuit 133 and the power stor-
age unit 16, a current-sensing protection circuit 135
electrically connected with the voltage regulator 134 and the
voltage sensing circuit 18, and a charging management circuit
136 clectrically connected in series between the current-sens-
ing protection circuit 135 and the power storage unit 16.
Further, the power storage unit 16 is a storage battery or
rechargeable battery.

[0020] During charging operation, the transmitter-receiver
coil 11 of the mobile power supply module 1 receives the
electrical energy from an external power source means wire-
lessly (this wireless electrical energy transmitting technology
is of the known art and not within the scope of the invention,
no further detailed description is this regard will be neces-
sary). At this time, the transmitter-receiver coil 11 transmits
the received electrical energy to the resonant circuit 12 and
then the circuit breaker 131 of the charging circuit assembly
13. At this time, the circuit breaker 131 determines the
received electrical energy to be of the charging mode or
transmitting mode, and then provides a determination result
signal to the signal sensing circuit 132 and transmits the
electrical energy to the rectifier-filter circuit 133. Upon
receipt of the control signal from the transmitter-receiver coil
11, the signal sensing circuit 132 transmits the control signal
to the microprocessor 17. Upon receipt of the electrical
energy, the rectifier-filter circuit 133 converts the electrical
energy from AC to DC, and then transmits the DC electrical
energy to the voltage regulator 134, enabling the voltage
regulator 134 to provide a stabilized voltage to the current-
sensing protection circuit 135 and the microprocessor 17 in
case of the charging mode, or to the microprocessor 17 only in
case of the power-supplying mode (i.e., the transmitting
mode). At this time, the current-sensing protection circuit 135
monitors the electric current at every circuit node in the
mobile power supply module 1. If the electric current is
abnormal, the current-sensing protection circuit 135 stops the
charging operation of the charging circuit assembly 13. If the
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electric current is normal, the charging management circuit
136 charges the power storage unit 16 with the DC electrical
energy.

[0021] Further, the power supply circuit assembly 14 com-
prises a voltage booster circuit 141 adapted for receiving the
discharged electrical energy from the power storage unit 16,
a half-/full-bridge driver 142 electrically connected to the
output terminal of the voltage booster circuit 141 and a MOS-
FET array 143 electrically connected with the half-/full-
bridge driver 142 and the resonant circuit 12.

[0022] During the discharging mode (power-supplying
mode) of the mobile power supply module 1, the power
storage unit 16 discharges an electrical energy to the half-/
full-bridge driver 142 through the voltage booster circuit 141,
causing the half-/full-bridge driver 142 to drive the MOSFET
array 143, so that the MOSFET array 143 can drive the
transmitter-receiver coil 11 to oscillate and to transmit the
electrical energy outwardly. Thus, the transmitter-receiver
coil 11 can receive an electrical energy as well as transmit an
electrical energy. Subject resonance matching of the func-
tioning of the resonant circuit 12, the transmitter-receiver coil
11 can receive an external electrical energy and transmit an
internal electrical energy smoothly.

[0023] Further, the microprocessor 17 of the mobile power
supply module 1 has built therein a charging/discharging
management software, and can monitor system voltage at
every circuit node by means of the voltage sensing circuit 18
during operation of the mobile power supply module 1. In
case of any abnormality, the microprocessor 17 immediately
stops the operation of the mobile power supply module 1.
Further, during the electrical energy transmitting mode ofthe
mobile power supply module 1, the microprocessor 17 trig-
gers the signal generator circuit 15 to provide a coded signal
and to mix the signal into the electrical energy at the resonant
circuit 12 for further transmitting through the transmitter-
receiver coil 11 to the power-receiving end (i.e., the driver 2),
assuring a high lever of safety and high security.

[0024] Further, the driver 2 can be an electrically controlled
lock or electrically controlled switch; the driving mechanism
27 can be the latch of an electrically controlled lock or the
switching lever of an electrically controlled switch.

[0025] The power-receiving circuit assembly 24 of the
driver 2 comprises a rectifier-filter circuit 241 electrically
connected with the resonant circuit 22, a circuit breaker 242
electrically connected with the rectifier-filter circuit 241, a
voltage sensing circuit 243 electrically connected in series
between the rectifier-filter circuit 241 and the microprocessor
25, a voltage regulator 244 electrically connected with the
circuit breaker 242 and the microprocessor 25 and a storage
capacitor 245 electrically connected with the voltage regula-
tor 244 and the motor driver circuit 26.

[0026] By means of the receiver coil 21, the driver 2 can
receive the electrical energy and the control signal from the
mobile power supply module 1. After through matching and
resonanting processes, the resonant circuit 22 transmits the
received electrical energy from the receiver coil 21 to the
power-receiving circuit assembly 24, enabling the electrical
energy to be converted from AC to DC by the rectifier-filter
circuit 241. The DC electrical energy is then transmitted
through the circuit breaker 242 and the voltage regulator 244
to the storage capacitor 245 and the microprocessor 25. Dur-
ing the transmission of the electrical energy through the
power-receiving circuit assembly 24, the voltage sensing cir-
cuit 243 monitors the voltage at every circuit node in the
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driver 2 and will immediately stops the operation of the driver
2 in case of any voltage abnormality; the circuit break 242
detects any external abnormal electromagnetic interference
and will immediately cut off the power supply transmission
loop upon detection of an external abnormal electromagnetic
interference. Thus, the voltage regulator 244 can provide a
stabilized voltage to the storage capacitor 245 and the micro-
processor 25. Further, the resonant circuit 22 transmits the
received control signal to the signal sensing circuit 23 for
decoding and analyzing (so that any non-qualified external
signal or noise will be denied, assuring high security). After
recognition, the signal sensing circuit 23 transmits the control
signal to the microprocessor 25. After receipt of the control
signal from the signal sensing circuit 23 and the signal from
the power-receiving circuit assembly 24, the microprocessor
25 immediately drives the motor driver circuit 26 to transmit
the electrical energy received from the power-receiving cir-
cuit assembly 24 to the driving mechanism 27, thereby mov-
ing the driving mechanism 27 from the open (or Off or
unlocking) position to the close (or On or locking) position, or
from the close (or On or locking) position to the open (or Off
or unlocking) position. In the application example shown in
FIG. 3, the driver 2 is used in an electrically controlled lock 3
where the driving mechanism 27 is adapted for moving the
latch 31 of the electrically controlled lock 3 between the
locking position and the unlocking position. Thus, the mobile
power supply module 1 can transmit an electrical energy and
a control signal to the driver 2 wirelessly, controlling the
driver 2 to move the driving mechanism 27 between the On
and Off positions, open and close positions, or locking and
unlocking position. Thus, the user can operate mobile power
supply module 1 to control the operation of the driver 2
wirelessly, even during city power failure.

[0027] Further, during normal use of the driver 2, the elec-
tromechanical controller 28 is controllable by the manually
operated emergency control circuit 29 (an indoor control
button or a manual button at the driver 2) to switch the driving
mechanism 27. In case of city power failure, the user can
operate the mobile power supply module 1 to provide an
electrical energy and a control signal to the driver 2, thereby
switching the driving mechanism 27 from the open (or Off or
unlocking) position to the close (or On or locking) position, or
from the close (or On or locking) position to the open (or Off
or unlocking) position.

[0028] As indicated above, the invention provides a wire-
less driver system, which comprises a mobile power supply
module 1 and a driver 2, wherein the mobile power mobile
power supply module 1 comprises a transmitter-receiver coil
11 adapted for transmitting and receiving an electrical energy
and a wireless control signal, a resonant circuit 12, a charging
circuit assembly 13, a power supply circuit assembly 14, a
signal generator circuit 15, a power storage unit 16, a micro-
processor 17 and a voltage sensing circuit 18; the driver 2
comprises a receiver coil 21 adapted for receiving an external
electrical energy and control signal, a resonant circuit 22, a
signal sensing circuit 23, a power-receiving circuit assembly
24, a microprocessor 25, a motor driver circuit 26, a driving
mechanism 27, an electromechanical controller 28 and an
emergency control circuit 29. By means of the resonant cir-
cuit 12 and the charging circuit assembly 13, the power stor-
age unit 16 can be charged with an external electrical energy
received by the transmitter-receiver coil 11. Further, subject
to the operation of the resonant circuit 12, the power supply
circuit assembly 14, the signal generator circuit 15, the micro-
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processor 17 and the voltage sensing circuit 18, the mobile
power supply module 1 is controllable to transmit an electri-
cal energy and a control signal to the driver 2 wirelessly to
drive the motor driver circuit 26 of the operation of the driver
2 in switching the driving mechanism 27 rapidly and effi-
ciently, even during city power failure.

[0029] In conclusion, the invention provides a wireless
driver system, which has the following advantages and fea-
tures:

[0030] 1. If the location of the driver 2, control button or
control equipment is at a far place, the user can operate the
mobile power supply module 1 to transmit an electrical
energy and a control signal to the driver 2 wirelessly, thereby
switching the driving mechanism 27 at a remote place.
[0031] 2. In case of city power failure, the user can operate
the mobile power supply module 1 to drive the driver 2 in
switching the driving mechanism 27 at a distance without the
use of a key or directly operating the emergency control
circuit 29.

[0032] A prototype of wireless driver system has been con-
structed with the features of FIGS. 1~3. The wireless driver
system works smoothly to provide all of the features dis-
closed earlier.

[0033] 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 wireless driver system, comprising:

a mobile power supply module, said mobile power supply
module comprising a transmitter-receiver coil adapted
for transmitting and receiving an electrical energy and a
wireless control signal, a resonant circuit electrically
connected with said transmitter-receiver coil, a charging
circuit assembly electrically connected with the reso-
nant circuit of said mobile power supply module, a
power supply circuit assembly electrically connected
with the resonant circuit of said mobile power supply
module, a signal generator circuit electrically connected
with the resonant circuit of said mobile power supply
module, a power storage unit electrically connected with
said charging circuit assembly and said power supply
circuit assembly and chargeable by said charging circuit,
amicroprocessor electrically connected with said signal
generator circuit and said charging circuit assembly and
adapted for controlling said charging circuit to charge
said power storage unit and said power supply circuit
assembly to discharge an electrical energy from said
power storage unit out of said transmitter-receiver coil
through the resonant circuit of said mobile power supply
module and a voltage sensing circuit electrically con-
nected with said microprocessor and said charging cir-
cuit assembly and adapted for sensing the voltage level
at predetermined circuit node in said mobile power sup-
ply module; and

a driver, said driver comprising a receiver coil adapted for
receiving an external electrical energy and control signal
from said transmitter-receiver coil of said mobile power
supply module, a resonant circuit electrically connected
with said receiver coil, a signal sensing circuit electri-
cally connected with said receiver coil and adapted for
analyzing and decoding the control signal received from
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said receiver coil through the resonant circuit of said
driver, a power-receiving circuit assembly electrically
connected with the resonant circuit of said driver and
adapted for processing the electrical energy received
from said receiver coil through the resonant circuit of
said driver, amicroprocessor electrically connected with
the signal sensing circuit and the power-receiving circuit
assembly and adapted for receiving the electrical energy
from said power-receiving circuit assembly and the con-
trol signal from said signal sensing circuit and control-
ling the operation of said power-receiving circuit assem-
bly, a motor driver circuit electrically connected with
said microprocessor and said power-receiving circuit
assembly and controllable by the microprocessor of said
driver, and a driving mechanism electrically connected
with said motor driver circuit and movable by said motor
driver circuit subject to the control of the microprocessor
of said driver.

2. The wireless driver system as claimed in claim 1,
wherein said mobile power supply module is installed in one
of'the group of mobile telephone, remote controller and wire-
less intercom.

3. The wireless driver system as claimed in claim 1,
wherein said charging circuit assembly of said mobile power
supply module comprises a circuit breaker electrically con-
nected with the resonant circuit of said mobile power supply
module, a signal sensing circuit electrically connected in
series between said circuit breaker and the microprocessor of
said mobile power supply module, a rectifier-filter circuit
electrically connected with said circuit breaker, a voltage
regulator electrically connected with said rectifier-filter cir-
cuit and said power storage unit, a current-sensing protection
circuit electrically connected with said voltage regulator and
said voltage sensing circuit, and a charging management cir-
cuit electrically connected in series between said current-
sensing protection circuit and said power storage unit.
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4. The wireless driver system as claimed in claim 1,
wherein said power supply circuit assembly comprises a volt-
age booster circuit adapted for receiving the discharged elec-
trical energy from said power storage unit, a half-/full-bridge
driver electrically connected to the output terminal of said
voltage booster circuit and a MOSFET array electrically con-
nected with said half-/full-bridge driver and the resonant cir-
cuit of said mobile power supply module.

5. The wireless driver system as claimed in claim 1,
wherein said power storage unit is a storage battery or
rechargeable battery.

6. The wireless driver system as claimed in claim 1,
wherein said driver is an electrically controlled lock or elec-
trically controlled switch; said driving mechanism is the latch
of an electrically controlled lock or the switching lever of an
electrically controlled switch.

7. The wireless driver system as claimed in claim 1,
wherein said power-receiving circuit assembly of said driver
comprises a rectifier-filter circuit electrically connected with
the resonant circuit of said driver, a circuit breaker electrically
connected with the rectifier-filter circuit of said driver, a volt-
age sensing circuit electrically connected in series between
rectifier-filter circuit and microprocessor of said driver, a
voltage regulator electrically connected with the circuit
breaker and microprocessor of said driver and a storage
capacitor electrically connected with the voltage regulator of
said driver and said motor driver circuit.

8. The wireless driver system as claimed in claim 1,
wherein said driver further comprises an electromechanical
controller electrically connected with said driving mecha-
nism and an emergency control circuit electrically connected
with said electromechanical controller and manually oper-
able to drive said electromechanical controller in switching
said driving mechanism.
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