DRIVER SYSTEM

PRIORITY CLAIM CROSS REFERENCE TO RELATED APPLICATIONS
This application is a 371 of International Application No. PCT/CN2017/086272 filed

May 27, 2017, the entirety of which is hereby incorporated by reference in their entirety.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a driver system, in which a simple circuit
architecture is used to output a control voltage following the counting sequence of a
counter unit, thereby shifting the operation of an electrical device from one operation

state to another.

2. Description of Related Art

Light-emitting diodes (abbreviated hereafter as LEDs) are a type of luminous
semiconductor electronic devices developed as early as in 1962. They can only emit red
light with low brightness in the early days and were later on developed to function as the
light sources for emitting monochromatic light other than red light. Nowadays, LEDs are
available in many wavelengths for emitting visible light, infrared light and ultraviolet
light, and the brightness thereof has been raised to a relatively high level. Initially, LEDs
were only used in indicator lights, display panels and so on. With the emergence of white
light LEDs, they have been used in different lighting devices universally. For example,
high-brightness LEDs have been widely used in traffic lights, vehicle indicator lights, and
brake lights. In recent years, lighting devices provided with high-voltage LED light bars
have been developed to replace conventional incandescent light bulbs and fluorescent

light bulbs.



The LED lighting devices are preferred to have a dimming function, so as to satisfy
users’ demand for brightness adjustment and meet the energy-saving requirement. To
achieve this, the LED light devices are normally provided with a light dimmer circuit
controlled by a swivel switch. Wireless remote control systems, aiming to adjust the
operation of lighting devices by using remote control units, have reached the market. To
achieve the purpose of adjusting the operation of an LED lighting device in a convenient
way, the conventional wireless remote control systems typically include a plurality of
LED light sources; a control unit for controlling the LED light sources; a remote signal
receiver unit electrically connected to the control unit; and a remote control unit.

Conventional dimming device with wireless remote control function are disclosed
in, for example, R.O.C. Patent No. M394408 entitled “Illumination System,” R.O.C.
Patent No. M383886 entitled “LED Lamp System with Automatic and Manual Dimming
Function,” R.O.C. Patent No. M380683 entitled “Built-In Wireless Dimming Device,”
R.O.C. Patent No. M263688 entitled “Remote Control Dimming Device” and R.O.C.
Patent No. M252234 entitled “Remote Control Dimming Device for Use in White-Light
LED Illumination Lamp”. However, they have the following disadvantages.

1. For typical remote control techniques including infrared transmission and
Bluetooth technology, the transmitter and the receiver need to be paired with each other,
that is, the receiver will only respond to the remote control signal from the transmitter that
is paired with. Therefore, the user still has to use a specific or paired remote control to
control the operation state of the lighting device wirelessly.

2. The conventional remote control also requires a decoding scheme or a
demodulation function, which can decode or demodulate the received remote control
signal to form a corresponding response, which may involve a programmed control unit
for establishing the required action program and executing the program based upon the
received remote control signal. Therefore, the overall circuit design is complicated and

costly.



SUMMARY OF THE INVENTION

According to the invention, a primary object is to provide a driver system, where a
simple circuit architecture is used to output a control voltage following the counting
sequence of a counter unit, thereby shifting the operation of an electrical device from one
operation state to another.

In one aspect provided herein is a driver system comprises a counter unit, a buffer
unit, and a voltage regulation unit. The counter unit is adapted to sequentially activate
one of the first output terminals thereof upon receiving a driver signal and then output a
control signal according to the driver signal. The buffer unit is adapted to output an
isolated control signal upon receiving the control signal from the counter unit. Upon
receiving the isolated control signal, the voltage regulation unit outputs a control voltage
which corresponds to a given resistor provided therein. The control voltage is useful in
driving an electronic device, and the operation of the electronic device may be further
adjusted by changing the control voltage from one level to another.

In another aspect provided herein is a driver system comprises a counter unit, an
operational amplifier unit, and a voltage regulation unit. The counter unit is adapted to
sequentially activate one of the first output terminals thereof upon receiving a driver
signal and then output a control signal according to the driver signal. The voltage
regulation unit comprises a plurality of resistors, through which the control signal from
the activated first output terminal is transmitted to the operational amplifier unit and
subjected to computation, so that a specific control voltage is output. The control voltage
is useful in driving an electronic device, and the operation of the electronic device may be
further adjusted by changing the control voltage from one level to another.

The invention mainly involves utilization of a simple circuit architecture to
develop a driver system that is adapted to output a control voltage following a

predetermined counting sequence, such that the electrical device receiving the control



voltage is driven to shift its operation state from one state to another. For instance, the
driver system disclosed herein is useful in driving a light source module of a lighting
device, and different levels of control voltages are responsible for placing the light source
module at corresponding operation states (such as ON and OFF, brightness, and color
temperature, etc.). Alternatively, the driver system disclosed herein is useful in
regulating the operational state of a motor (such as its rpm).

According to the preferred embodiments, the driver system disclosed herein
further comprises a wireless receiver unit and a filter unit. The wireless receiver unit is
adapted to receive a wireless signal. The wireless signal is filtered through the filter unit
based on a specific frequency range, so that the infrared signal that need be decoded
according to the infrared protocols is filtered out to generate a driving signal which is then
transmitted to the counter unit. The driving signal generated after filtering is transmitted
to the counter unit, allowing the first output terminals of the counter unit to be
sequentially activated to output a control signal following the predetermined counting
sequence. By using the driver system disclosed herein, a broad variety of remote control
units may be used to dim the brightness of light emitted from a lighting device without
pairing the remote control units with the lighting device, and no decoding or
demodulation process is required. That is to say, a user may simply press any key on a
remote control unit to achieve the purpose of controlling the operation of the lighting
device.

According to the preferred embodiments, the driver system disclosed herein
further comprises a driver unit for driving a light source module. The driver unit
comprises a rectifier circuit for connecting an AC power source and converting the AC
power source into a DC power source, and a switching power supply having a primary
side and a secondary side. The primary side is connected to the rectifier circuit and the
voltage regulation unit. The secondary side is adapted to supply a predetermined voltage

to drive the light source module.



According to the preferred embodiments, the driver system disclosed herein
further comprises a driver unit for driving a light source module. The driver unit
comprises a rectifier circuit for connecting an AC power source and converting the AC
power source into a DC power source; a voltage stabilization circuit comprising a resistor,
a Zener diode connected in series with the resistor, and a first operational amplifier,
wherein the serially connected resistor and Zener diode are electrically connected to the
rectifier circuit to receive the DC power source, thereby generating a constant voltage,
and the first operational amplifier is adapted to output a predetermined voltage upon
receiving the constant voltage and the control voltage; and a constant current circuit
comprising a transistor and a resistor connected in series with the transistor, wherein the
transistor is adapted to drive the light source module upon receiving the predetermined
voltage.

According to the preferred embodiments, the driver system disclosed herein
further comprises a driver unit for driving a light source module. The driver unit
comprises a rectifier circuit for connecting an AC power source and converting the AC
power source into a DC power source; a voltage stabilization circuit comprising a resistor,
a Zener diode connected in series with the resistor, and a first operational amplifier,
wherein the serially connected resistor and Zener diode are electrically connected to the
rectifier circuit to receive the DC power source, thereby generating a constant voltage,
and the first operational amplifier is adapted to output a reference voltage upon receiving
the constant voltage and the control voltage; a voltage regulation circuit comprising a first
resistor and a second resistor connected in series, and a second operational amplifier,
wherein the serially connected first and second resistors are adapted to receive and divide
the DC power source into a divided voltage, and the second operational amplifier is
adapted to output a predetermined voltage upon receiving the reference voltage and the
divided voltage; and a constant current circuit comprising a transistor and a resistor

connected in series with the transistor, wherein the transistors are adapted to drive the



light source module upon receiving the predetermined voltage.

According to the preferred embodiments, the first operational amplifier and the
second operational amplifier comprise a differential amplifier, respectively.

According to the preferred embodiments, the counter unit comprises a Johnson
counter.

According to the preferred embodiments, the buffer unit comprises 3-state
buffers.

According to the preferred embodiments, the operational amplifier unit comprises

a summing amplifier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing the circuit of the driver system according to
the first embodiment of the invention;

FIG. 2 is a schematic diagram showing the operation of the driver system according
to the invention;

FIG. 3 is a schematic diagram showing the circuit of the driver system according to
the second embodiment of the invention;

FIG. 4 is a schematic diagram showing the circuit of the driver unit according to the
third embodiment of the invention;

FIG. 5 is a schematic diagram showing the circuit of the driver unit according to the
fourth embodiment of the invention;

FIG. 6 is a schematic diagram showing the circuit of the driver system according to
the fifth embodiment of the invention; and

FIG. 7 is a schematic diagram showing the circuit of the driver system according to

the sixth embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION



The above and other objects, features and effects of the invention will become
apparent with reference to the following description of the preferred embodiments taken
in conjunction with the accompanying drawings.

FIG. 1 is a schematic diagram showing the circuit of the driver system according
to the first embodiment of the invention. The driver system disclosed herein comprises a
counter unit 3, a buffer unit 4, and a voltage regulation unit 5.

The counter unit 3 includes a first input terminal C adapted to receive a driving
signal and a plurality of first output terminals Q1, Q2, Q3, and Q4. Responsive to
receiving the driving signal, the counter unit 3 sequentially activates the first output
terminals Q1, Q2, Q3, and Q4, one at a time, following a predetermined counting
sequence, thereby outputting a control signal. The counter unit 3 may comprise a Johnson
counter and is adapted to sequentially output control signals from the output terminals Q1,
Q2, Q3, and Q4 according to the received driving signal. It is known in the art that the
number of first output terminals is not limited to that described herein, and additional
counter unit(s) may be included in the device. A plurality of counter units can be
connected in series to constitute more first output terminals.

The buffer unit 4 is electrically connected to the counter unit 3 and comprises a
plurality of 3-state buffers 41 connected to the first output terminals Q1, Q2, Q3, Q4 of
the counter unit 3, respectively. Each of the 3-state buffers 41 includes a second input
terminal 411 connected to one of the first output terminals Q1, Q2, Q3, Q4 to receive the
control signal, and a second output terminal 412 adapted to output an isolated control
signal.

The voltage regulation unit 5 includes a plurality of resistors R1~R5 connected to
the second output terminals 412, respectively, and adapted to output a corresponding
control voltage according to the isolated control signal. The resistors R1~R4 connected
in series to the second output terminals 412 are connected in parallel with each other and

connected in series with the resistor R5, allowing the resistors R1, R2, R3 and R4 to



generate different levels of control voltages in collaboration with the resistor R5.

Upon receipt of a driving signal via the first input terminal C, the counter unit 3
sequentially activates the first output terminals Q1, Q2, Q3, Q4, one at a time, following
the predetermined counting sequence, thereby outputting a control signal. The control
signal output from the activated one of the first output terminals Q1, Q2, Q3, Q4 is
transmitted to the 3-state buffer 41 coupled to the activated first output terminal. At the
time, in light of the characteristic property of the 3-state buffers 41, the second output
terminals 412 not receiving the control signal are in a high impedance state, resulting in
isolation of the second output terminals 412 from the 3-state buffers 41, while the 3-state
buffer 41 receiving the control signal directly transmits the control signal to the voltage
regulation unit 5. As the 3-state buffers 41 not receiving the control signal are in a high
impedance state, the control signal is transmitted to the voltage regulation unit 5 without
interference.  Afterwards, the isolated control signal is transmitted to the resistor
connected to the 3-state buffer 41 receiving the control signal, and the conducted resistor
outputs a corresponding control voltage for driving an electrical device 7.

In use, the driver system according to the invention may be controlled in a wired
or wireless manner. For example, according to the embodiment shown in FIG. 2, the
counter unit 3 is connected to a switch 81 through a wired connection. By switching the
switch 81, a driving signal is generated. The driving signal is received by the first input
terminal C of the counter unit 3. Responsive to receiving the driving signal, the counter
unit 3 sequentially activates the first output terminals Q1, Q2, Q3, Q4, one at a time,
following a predetermined counting sequence, thereby outputting a control signal. For
instance, when the switch 81 is pressed once, the driving signal thus generated activates
the first output terminal Q1 to output a control signal. Alternatively, when the switch 81
Is successively pressed twice, the driving signal thus generated activates the first output
terminal Q2 to output a control signal. In the case where the switch 81 is pressed once,

the driving signal thus generated activates the first output terminal Q1 to output a control



signal S1, which is then transmitted to the 3-state buffer 41 connected to the first output
terminal Q1. Afterwards, the isolated control signal S2 is transmitted to the resistor
connected to the 3-state buffer 41. By virtue of the conducted resistors R1 and R5, a
corresponding control voltage S3 is generated, and the electronic device 7 is then driven
according to the control voltage S3. The driver system according to the invention may
perform to shift the operation of an electrical device from one state to another based on
user’s demands, without conducting any decoding or demodulation process.

The driver system disclosed herein may also be controlled in a wireless manner.
According to the embodiment shown in FIG. 3, the driver system disclosed herein further
comprises a wireless receiver unit 1 and a filter unit 2. The wireless receiver unit 1 is
adapted to receive a wireless signal. The wireless signal is filtered through the filter unit
2 based on a specific frequency range, so that a driving signal is generated and
transmitted to the counter unit 3. In the embodiments disclosed herein, the wireless
receiver unit 1 is adapted to function based on the infrared transmission technology, and
the filter unit 2 is adapted to filter out the infrared signal that need be decoded according
to the infrared protocols. The filter unit 2 may be a capacitor. The driver system disclosed
herein may further comprise a driver unit 6 for driving the electronic device 7. As shown,
the driver unit 6 is electrically connected to the voltage regulation unit 5 and adapted to
output a predetermined voltage for driving the electronic device 7 according to the control
voltage. The electronic device 7 may be a light source module 71 of a lighting device. As
shown in FIG. 3, the light source module 71 may include at least one light-emitting diode.

In use, the driver system disclosed herein is used in collaboration with a remote
control unit 82. As shown, the remote control unit 82 is adapted to function using the
infrared transmission technology, which may by way of example be any appliance remote
controller commonly used at home. A user may press a key 821 on the remote control
unit 82 to send out a driving signal. The transmission of the driving signal is based on a

transmission protocol which may vary from one remote controller to another, and



pressing different keys 821 will send out different coded signals. The lighting device
receives the driving signal via the wireless receiver unit 1, and the filter unit 2 is adapted
to filter out the infrared signal that need be decoded according to the infrared protocols.
After filtering, the driving signal is transmitted to the counter unit 3.

The driving signal is received by the first input terminal C of the counter unit 3,
and the first output terminals Q1, Q2, Q3 and Q4 are sequentially activated to output
control signals following the predetermined counting sequence. For example, the driving
signal generated by pressing a key 821 once activates the first output terminal Q1 to
output a control signal, whereas the driving signal generated by successively pressing the
key 821 twice activates the first output terminal Q2 to output a control signal. In the case
where a key 821 is pressed once and the first output terminal Q1 is activated to output a
control signal, the control signal is transmitted to the 3-state buffer 41 coupled to the first
output terminal Q1, and the isolated control signal thus generated is then transmitted to
the resistor connected to the output terminal Q1, thereby outputting a corresponding
control voltage to the driver unit 6 which in turn outputs a predetermined voltage for
driving the light source module 71 according to the control voltage.

For example, pressing a key once may place the light source module to be at its
maximum brightness state. Alternatively, successively pressing the key twice may cause
light source module to emit light with maximum brightness and then decrease the
brightness by 20%. Still alternatively, successively pressing the key three times will at
first turn on light source module with maximum brightness, followed by decreasing the
brightness by 20%, and then further decreases the brightness by 20%. By using the driver
system disclosed herein, a broad variety of remote control units may be used to control
the operation of light source module (including the operation states of ON and OFF,
brightness, and color temperature, etc.) without pairing the remote control units with the
receiver unit, and no decoding or demodulation process is required. A user may simply

press any key on a remote control unit to dim the brightness of light emitted from the light
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source module.

It is apparent to those having ordinary skill in the art that the remote control unit
82 is described in the embodiments above for illustration purposes only and may be
alternatively configured in the form of a smart phone or a tablet computer, and that the
driver system disclosed herein may be controlled wirelessly through infrared
transmission, thereby adjusting the operation state of a light source module (including the
operation states of ON and OFF, brightness, and color temperature, etc.), regulating the
operational state of a motor (such as changing its rpm) or controlling the operation state
of other voltage-driven electronic devices.

As shown in FIG. 3, the driver unit described above includes a rectifier circuit 61
and a switching power supply 62. The rectifier circuit 61 is adapted for connection to an
AC power source and for converting the AC power source into a DC power source. The
switching power supply 62 has a primary side 621 and a secondary side 622. The primary
side 621 is connected with the rectifier circuit 61 and the voltage regulation unit 5, and is
connected in parallel with the voltage regulation unit 5. The secondary side 622 is
adapted to output a predetermined voltage for driving the light source module 71.

FIG. 4 is a schematic diagram showing the circuit of the driver unit according to
the third embodiment of the invention. The driver unit comprises a rectifier circuit 61, a
voltage stabilization circuit 63 and a constant current circuit 64. The voltage stabilization
circuit 63 includes a resistor R6, a Zener diode Z connected in series with the resistor R6,
and a first operational amplifier 633. The serially connected resistor R6 and Zener diode
Z are electrically connected to the rectifier circuit 61 to receive the DC power source,
thereby generating a constant voltage based on the DC power source. The first
operational amplifier 633 is adapted to output a predetermined voltage upon receiving the
constant voltage and the control voltage. The constant current circuit 64 includes a
transistor Q and a resistor R7 connected in series. The constant current circuit 64 is

connected in series with the light-emitting diodes mounted in the light source module 71.
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The transistor Q is adapted to drive the light source module 71 upon receiving the
predetermined voltage, so that the electric current flowing to the light-emitting diodes is
limited to a fixed level.

FIG. 5 is a schematic diagram showing the circuit of the driver unit according to
the fourth embodiment of the invention. The driver unit disclosed in the third
embodiment differs from the embodiments described above in the provision of a voltage
regulation circuit 65, which comprises a first resistor R8 and a second resistor R9
connected in series, and a second operational amplifier 653. The voltage stabilization
circuit 63 is adapted to generate a constant voltage based on the DC power source, and the
first operational amplifier 633 is adapted to output a reference voltage upon receiving the
constant voltage and the control voltage. The serially connected first resistor R8 and
second resistor R9 are adapted to receive and divide the DC power source into a divided
voltage, and the second operational amplifier 653 is adapted to output a predetermined
voltage to the transistor Q of the constant current circuit 64 upon receiving the reference
voltage and the divided voltage. The second resistor R9 may also be a variable resistor,
which allows manually adjusting the brightness of the light source module by changing
the resistance of the variable resistor.

The first operational amplifier and the second operational amplifier described
above may comprise a differential amplifier, respectively.

FIG. 6 is a schematic diagram showing the driver system according to the fifth
embodiment of the invention. The driver system comprises a counter unit 3, a voltage
regulation unit 5 and an operational amplifier unit 9, which differs from the embodiments
above in the provision of the operational amplifier unit 9, in place of the buffer unit
according to the embodiments above, for connection to the voltage regulation unit 5. The
voltage regulation unit 5 is similarly provided with resistors R1~R4 connected to the first
output terminals Q1, Q2, Q3, Q4, respectively. The control signal output from the

activated first output terminal Q1, Q2, Q3, Q4 of the counter unit is transmitted through
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one of the resistors in the voltage regulation unit 5 to reach the operational amplifier unit
9, which conducts computation based on the control signal and then outputs a specific
control voltage. The control voltage output is isolated due to the provision of the
operational amplifier unit 9. The operational amplifier unit 9 may by way of example be
a summing amplifier.

It is apparent to those skilled in the art that the driver system according to this
embodiment may be controlled in a wired or wireless manner. For example, according to
the sixth embodiment shown in FIG. 7, the driver system includes a wireless receiver unit
1 and a filter unit 2 and further includes a driver unit 6 which comprises a rectifier circuit
61, a voltage stabilization circuit 63, a voltage regulation circuit 65 and a constant current
circuit 64 (same as the driver unit shown in FIG. 5). The rectifier circuit 61 is adapted to
convert the AC power source into a DC power source. The voltage stabilization circuit 63
is adapted to generate a constant voltage based on the DC power source, and the first
operational amplifier 633 is adapted to output a reference voltage upon receiving the
constant voltage and the control voltage. The voltage regulation circuit 65 is adapted to
receive and divide the DC power source into a divided voltage, and the second
operational amplifier 653 is adapted to output a predetermined voltage to the transistor Q
of the constant current circuit 64 upon receiving the reference voltage and the divided
voltage. The transistor Q is adapted to drive the light source module upon receiving the
predetermined voltage, so that the electric current flowing to the light-emitting diodes is
limited to a fixed level. The second resistor R9 may also be a variable resistor, which
allows manually adjusting the brightness of the light source module by changing the
resistance of the variable resistor. It is also apparent to those skilled in the art that the
driver unit may optionally be configured as those shown in FIG. 3 and FIG. 4.

The present invention provides a feasible driver system. The technical content and
technical features of the invention have been disclosed above. However, those skilled in

the art may still make various substitutions and modifications without departing from the
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spirit of the invention based on the disclosure provided herein. Therefore, the scope of
protection of the invention should not be limited to those disclosed in the embodiments,
and should include various substitutions and modifications without departing from the

invention, and is covered by the following patent applications.
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WE CLAIM:

1. A driver system, comprising:

a counter unit having a first input terminal and a plurality of first output terminals,
wherein the counter unit is adapted to receive a driving signal via the first input terminal
and sequentially activate the first output terminals following a predetermined counting
sequence, thereby outputting a control signal,

a voltage regulation unit, comprising a plurality of resistors connected to the first

output terminals, respectively; and

an operational amplifier unit electrically connected to the voltage regulation unit and

configured so that the control signal output from the activated first output terminal and
transmitted through one of the resistors in the voltage regulation unit is processed to

output a specific control voltage.

2. The driver system according to Claim 1, further comprising a driver unit for driving a
light source module, the driver unit comprising:

a rectifier circuit for connecting an AC power source and converting the AC power
source into a DC power source; and

a switching power supply having a primary side and a secondary side, wherein the
primary side is connected with the rectifier circuit and the operational amplifier unit, and
wherein the secondary side is adapted to supply a predetermined voltage to drive the light

source module.

3. The driver system according to Claim 1, further comprising a driver unit for driving a
light source module, the driver unit comprising:

a rectifier circuit for connecting an AC power source and converting the AC power
source into a DC power source;

a voltage stabilization circuit comprising a resistor, a Zener diode connected in series
with the resistor, and a first operational amplifier, wherein the serially connected resistor
and Zener diode are electrically connected to the rectifier circuit to receive the DC power
source, thereby generating a constant voltage, and the first operational amplifier is
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adapted to output a predetermined voltage upon receiving the constant voltage and the
control voltage; and

a constant current circuit comprising a transistor and a resistor connected in series
with the transistor, wherein the transistor is adapted to drive the light source module upon

receiving the predetermined voltage.

4. The driver system according to Claim 1, further comprising a driver unit for driving a
light source module, the driver unit comprising:

a rectifier circuit for connecting an AC power source and converting the AC power
source into a DC power source;

a voltage stabilization circuit comprising a resistor, a Zener diode connected in series
with the resistor, and a first operational amplifier, wherein the serially connected resistor
and Zener diode are electrically connected to the rectifier circuit to receive the DC power
source, thereby generating a constant voltage, and the first operational amplifier is
adapted to output a reference voltage upon receiving the constant voltage and the control
voltage;

a voltage regulation circuit comprising a first resistor and a second resistor connected
in series, and a second operational amplifier, wherein the serially connected first and
second resistors are adapted to receive and divide the DC power source into a divided
voltage, and the second operational amplifier is adapted to output a predetermined
voltage upon receiving the reference voltage and the divided voltage; and

a constant current circuit comprising a transistor and a resistor connected in series
with the transistor, wherein the transistors are adapted to drive the light source module

upon receiving the predetermined voltage.

5. The driver system according to Claim 2, wherein the operational amplifier unit

comprises a summing amplifier.
6. The driver system according to Claim 5, further comprising a wireless receiver unit

and a filter unit, wherein the wireless receiver unit is adapted to receive a wireless signal,

and wherein the filter unit is adapted to filter the wireless signal based on a specific
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frequency range, so that the driving signal is generated and transmitted to the counter

unit.

7. The driver system according to Claim 3, wherein the operational amplifier unit

comprises a summing amplifier.

8. The driver system according to Claim 7, further comprising a wireless receiver unit and
a filter unit, wherein the wireless receiver unit is adapted to receive a wireless signal, and
wherein the filter unit is adapted to filter the wireless signal based on a specific frequency
range, so that the driving signal is generated and transmitted to the counter unit.

9. The driver system according to Claim 4, wherein the operational amplifier unit

comprises a summing amplifier.

10. The driver system according to Claim 9, further comprising a wireless receiver unit
and a filter unit, wherein the wireless receiver unit is adapted to receive a wireless signal,
and wherein the filter unit is adapted to filter the wireless signal based on a specific
frequency range, so that the driving signal is generated and transmitted to the counter

unit.

11. The driver system according to any one of Claims 1-5, 7 and 9, wherein the counter

unit is adapted to receive the driving signal in a wired manner.

12. The driver system according to Claim 11, wherein the counter unit is connected to a

switch through a wired connection.

-17-



