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(57) ABSTRACT

A wireless charging device includes a wireless charging
transmitter transmitting a charging signal to a signal gain
module to generate at least one gain signal. The signal gain
module includes an insulation substrate with an upper sur-
face thereof provided with a first conductive wire. The first
conductive wire makes at least one turns arranged along the
inner edge of the insulation substrate. The lower surface of
the insulation substrate is provided with a second conductive
wire whose position corresponds to the position of the first
conductive wire. A connecting element is arranged between
the first conductive wire and the second conductive wire,
such that the first conductive wire is electrically connected
to the second conductive wire through the connecting ele-
ment. The present invention provides a charging signal with
high intensity to avoid the low charging efficiency caused by
deflection and too long a distance.

10 Claims, 6 Drawing Sheets
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1
WIRELESS CHARGING DEVICE

This application claims priority for Taiwan patent appli-
cation no. 107147273 filed on Dec. 26, 2018, the content of
which is incorporated by reference in its entirely.

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to wireless technology for
supplying power, particularly to a wireless charging device
for charging a device installed within a human body.

Description of the Related Art

Parkinson’s disease (PD) is a chronic neurodegenerative
disease affecting the central nervous system. Parkinson’s
disease mainly affects the motor nervous system, such that
patients are prone to tremors, limb stiffness, motor dysfunc-
tion, etc.

In order to alleviate the symptoms of Parkinson’s disease,
a part of treatment will implant a brain pacemaker into the
patient’s chest and connects a wire to the specific location of
the patient’s brain. When the brain of a patient with Par-
kinson’s disease produces an abnormal electrical signal, the
brain pacemaker implanted in the chest will produce a
reversed electrical signal, which will then reach the brain via
the wire, thereby causing the electrode of the wire to
stimulate the subthalamic nucleus and to reduce the invol-
untary jitter of the patient’s limbs

However, when the brain pacemaker is charged, the
wireless charger must be placed at one side of a shawl, and
then the user wears the shawl for charging. Simultaneously,
counterweights are placed at the other side of the shawl,
such that the wireless charger accurately aligns to the brain
pacemaker. Nevertheless, the charging electromagnetic
wave transmitted by the wireless charger is quite unstable at
present. When the wireless charger is deflected with respect
to the brain pacemaker, or the distance between them is
slightly farther, the charging efficiency is easily lowered, and
the charging time is lengthened. In addition, it is possible to
make the brain rhythm completely uncharged, thereby caus-
ing waste of time and confusion of users.

To overcome the abovementioned problems, the present
invention provides a wireless charging device, so as to solve
the afore-mentioned problems of the prior art.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to
provide a wireless charging device, which increases the
intensity of a charging signal to avoid the low charging
efficiency caused by deflection and too long a distance.

Another objective of the present invention is to provide a
wireless charging device, which has a simple structure and
components with low cost. The present invention not only
effectively reduces the cost, but also increases the produc-
tion efficiency due to the simple structure.

To achieve the abovementioned objectives, the present
invention provides a wireless charging device, which com-
prises a wireless charging transmitter and at least one signal
gain module. The signal gain module comprises an insula-
tion substrate, a first conductive wire, a second conductive
wire, and a connecting element. The wireless charging
transmitter, provided with a transmitting terminal, uses the
transmitting terminal to emit at least one charging signal.
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The signal gain module, arranged at the transmitting termi-
nal of the wireless charging transmitter, receives the at least
one charging signal and generates at least one gain signal.
The insulation substrate has an upper surface and a lower
surface, the center of the upper surface is provided with a
first buffer portion, and the center of the lower surface is
provided with a second buffer portion. The first conductive
wire, arranged on the upper surface of the insulation sub-
strate, outwardly makes at least one turns around the first
buffer portion. The second conductive wire whose position
corresponds to the position of the first conductive wire,
arranged on the lower surface of the insulation substrate,
outwardly makes at least one turns around the second buffer
portion. The connecting element electrically connected to
the first conductive wire and the second conductive wire,
and the first conductive wire is electrically connected to the
second conductive wire through the connecting element.

In an embodiment of the present invention, the wireless
charging device further comprises a casing encasing the
wireless charging transmitter and the signal gain module,
and the signal gain module is emerged from the surface of
the casing.

In an embodiment of the present invention, each of the
first buffer portion and the second buffer portion has a width
of at least 5 cm.

In an embodiment of the present invention, the first
conductive wire further outwardly making at least two turns
around the first buffer portion, and the at least two turns of
the first conductive wire are spaced from each other, and the
second conductive wire further outwardly making at least
two turns around the second buffer portion, and the at least
two turns of the second conductive wire are spaced from
each other, wherein a gap between neighboring two of the at
least two turns of the first conductive wire has a distance of
0.5~3 mm, and a gap between neighboring two of the at least
two turns of the second conductive wire has a distance of
0.5~3 mm. The width of each of the first conductive wire and
the second conductive wire has a width of at least 1 mm.

Below, the embodiments are described in detail in coop-
eration with the drawings to make easily understood the
technical contents, characteristics and accomplishments of
the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a wireless charging device
according to an embodiment of the present invention;

FIG. 2 is an exploded view of a wireless charging device
according to an embodiment of the present invention;

FIG. 3 is an exploded view of signal gain module accord-
ing to an embodiment of the present invention;

FIG. 4 is a diagram schematically showing a state of using
a wireless charging device according to an embodiment of
the present invention;

FIG. 5 is a diagram schematically showing a wireless
charging device and a charging receiving device according
to an embodiment of the present invention;

FIG. 6a is a diagram schematically showing a wireless
charging device and a dislocated charging receiving device
according to an embodiment of the present invention;

FIG. 64 is a diagram schematically showing a wireless
charging device and a deflected charging receiving device
according to an embodiment of the present invention; and

FIG. 7 is a perspective view of a wireless charging device
according to another embodiment of the present invention.
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DETAILED DESCRIPTION OF THE
INVENTION

The present invention discloses a wireless charging
device with high charging efficiency, which provides a
charging signal with high intensity to avoid the low charging
efficiency caused by deflection and too long a distance.

The structure of the wireless charging device of the
present invention is described as follows. Refer to FIG. 1
and FIG. 2. The wireless charging device 1 comprises a
casing 10 encasing a wireless charging transmitter 20 and at
least one signal gain module 30. The signal gain module 30
is emerged from the surface of the casing 10. The wireless
charging transmitter 20 is provided with a transmitting
terminal 22. The wireless charging transmitter 20 uses the
transmitting terminal 22 to emit at least one charging signal.
The signal gain module 30 is arranged on the casing 10 and
arranged at the transmitting terminal 22 of the wireless
charging transmitter 20. The signal gain module 30 receives
the charging signal and generates at least one gain signal,
such that an external receiving device to be charged (not
shown) receives the gain signal. The receiving device is
charged according to the gain signal.

Refer to FIG. 1, FIG. 2, and FIG. 3. The structure of the
signal gain module 30 is detailed as follows. The signal gain
module 30 of the embodiment comprises an insulation
substrate 32. The insulation substrate 32 may be a printed
circuit board (PCB), a glass substrate or a silicon substrate.
The insulation substrate 32 includes an upper surface 320
and a lower surface 322. The center of the upper surface 320
is provided with a first buffer portion 324. The center of the
lower surface 322 is provided with a second buffer portion
326.

Refer to FIG. 3. The upper surface 320 of the insulation
substrate 32 is provided with a first conductive wire 34. The
first conductive wire 34 may comprise copper, composite
metal or metal. The first conductive wire 34 outwardly
makes at least one turns around the first buffer portion 324,
but in an embodiment of the present invention, the first
conductive wire 34 outwardly makes at least three turns
around the first buffer portion 324. The first conductive wire
34 is spirally arranged on the insulation substrate 32. There
is a gap between neighboring two of at least three turns of
the first conductive wire 34. In the embodiment, the first
buffer portion 324 has a width of at least 5 cm, the first
conductive wire 34 has a width of at least 1 mm, and the gap
between neighboring two of the at least three turns of the
first conductive wire 34 has a distance of 0.5-3 mm. The
design can avoid interference among signals. The lower
surface 322 of the insulation substrate 32 is provided with a
second conductive wire 36. The second conductive wire 36
may comprise copper, composite metal or metal. One end of
the first conductive wire 34 and one end of the second
conductive wire 36 are connected to a connecting element
38. The connecting element 38 may be a copper post. The
first conductive wire 34 is electrically connected to the
second conductive wire 36 through the copper post. The
second conductive wire 36 whose position corresponds to
the position of the first conductive wire 34 is arranged on the
lower surface 322 of the insulation substrate 32. The second
conductive wire 36 outwardly makes at least one turns
around the second buffer portion 326, but in an embodiment
of the present invention, the second conductive wire 34
outwardly makes at least three turns around the second
buffer portion 324. The second conductive wire 36 is spirally
arranged on the insulation substrate 32. The at least three
turns of the second conductive wire 36 are spaced from each
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other. In the embodiment, the direction of winding the
second conductive wire 36 is contrary to the direction of
winding the first conductive wire 34. Thus, when the signal
is transmitted from the first conductive wire 34 to the second
conductive wire 36, the direction of transmitting the signal
is maintained. That is to say, the signal is not affected by the
direction of winding the first conductive wire 34 and the
second conductive wire 36. In addition, the gap between
neighboring two of the at least three turns of the second
conductive wire 36 and the width of the second conductive
wire 36 are respectively the same to the gap between
neighboring two of the at least three turns of the first
conductive wire 34 and the width of the first conductive wire
34. In the embodiment, the second buffer portion 326 has a
width of at least 5 cm, the second conductive wire 36 has a
width of at least 1 mm, and the gap between neighboring two
of the at least three turns of the second conductive wire 36
has a distance of 0.5-3 mm. The design can avoid interfer-
ence among signals.

After describing the structure of the wireless charging
device 1, the state of using a wireless charging device 1 is
introduced as follows. Refer to FIG. 1, FIG. 2, FIG. 3, FIG.
4, and FIG. 5. In the embodiment, the wireless charging
device 1 charges the receiving device 2 to be charged within
a human body 3. The receiving device 2 to be charged may
be a brain rhythm. When the receiving device 2 is charged,
a user locates the wireless charging device 1 in a position
close to the receiving device 2 and drives the transmitting
terminal 22 of the wireless charging transmitter 20 to emit
a charging signal. The signal gain module 30 receives the
charging signal to generate a gain signal, which is provided
to the receiving device 2 for charging. As a result, the present
invention uses the signal gain module 30 to effectively
enhance the intensity of the charging signal. In other words,
the transmitting terminal 22 of the wireless charging trans-
mitter 20 of the wireless charging device 1 effectively
charges the receiving device 2 without horizontally aiming
at the receiving terminal of the receiving device 2 when the
wireless charging device 1 charges the receiving device 2
within the human body 3.

Refer to FIG. 6a. The receiving device 2 still receives the
51% charging signal when the transmitting terminal 22 of
the wireless charging transmitter 20 of the wireless charging
device 1 is deflected with respect to the receiving device 2
within the human body or when the distance between the
transmitting terminal 22 of the wireless charging transmitter
20 of the wireless charging device 1 and the receiving device
2 is too long. In the past, the conventional wireless charger
transmits a 46% charging signal to the receiving device to be
charged when the conventional wireless charger is deflected
with respect to the receiving device or when the distance
between the conventional wireless charger and the receiving
device is too long. Compared with the conventional tech-
nology, the wireless charging device 1 of the present inven-
tion can achieve the better charging efficiency. Refer to FIG.
65. The receiving device 2 still receives the 46% charging
signal when the transmitting terminal 22 of the wireless
charging transmitter 20 of the wireless charging device 1 is
deflected with respect to the receiving device 2 within the
human body. In the past, the conventional wireless charger
transmits a 39% charging signal to the receiving device to be
charged when the conventional wireless charger is deflected
with respect to the receiving device. Compared with the
conventional technology, the wireless charging device 1 of
the present invention can achieve the better charging effi-
ciency. As a result, the wireless charging device 1 of the
present invention can avoid horizontally aiming the trans-
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mitting terminal of the wireless charging device at the
receiving terminal of the receiving device to be charged
during a charging process and causing inconvenience of the
user.

Refer to FIG. 7. FIG. 7 is a perspective view of a wireless
charging device according to another embodiment of the
present invention. Like the abovementioned embodiment,
the wireless charging device 1 comprises a casing 10 encas-
ing a wireless charging transmitter 20. The structures and the
states of using the casing 10 and the wireless charging
transmitter 20 are the same to those of the previous embodi-
ment so will not be reiterated. The embodiment is different
from the previous embodiment in that the casing 10 is
provided with two signal gain modules 30 and 30' therein. In
the embodiment, the distance between the signal gain mod-
ules 30 and 30" is maintained at least 0.5 cm. The signal gain
modules 30 and 30" are arranged at the transmitting terminal
22 of the wireless charging transmitter 20. The signal gain
modules 30 and 30" receive the charging signal to generate
at least one gain signal and transmit the gain signal to an
external receiving device to be charged (not shown). The
structures and the states of using the signal gain module 30’
are the same to those of the previous embodiment so will not
be reiterated.

In conclusion, the present invention provides a charging
signal with high intensity to avoid the low charging effi-
ciency caused by deflection and too long a distance. The
present invention has a simple structure and components
with low cost. The present invention not only effectively
reduces the cost, but also increases the production efficiency
due to the simple structure.

The embodiments described above are only to exemplify
the present invention but not to limit the scope of the present
invention. Therefore, any equivalent modification or varia-
tion according to the shapes, structures, features, or spirit
disclosed by the present invention is to be also included
within the scope of the present invention.

What is claimed is:

1. A wireless charging device comprising:

a wireless charging transmitter, provided with a transmit-
ting terminal, using the transmitting terminal to emit at
least one charging signal; and

at least one signal gain module, arranged at the transmit-
ting terminal of the wireless charging transmitter,
receiving the at least one charging signal and generat-
ing at least one gain signal, and the at least one signal
gain module comprises:
an insulation substrate having an upper surface and a

lower surface, a center of the upper surface is pro-
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vided with a first buffer portion, and a center of the
lower surface is provided with a second buffer por-
tion;

a first conductive wire, arranged on the upper surface of
the insulation substrate, outwardly making at least
one turns around the first buffer portion;

a second conductive wire whose position corresponds
to a position of the first conductive wire, arranged on
the lower surface of the insulation substrate, out-
wardly making at least one turns around the second
buffer portion; and

a connecting element electrically connected to the first
conductive wire and the second conductive wire, and
the first conductive wire is electrically connected to
the second conductive wire through the connecting
element.

2. The wireless charging device according to claim 1,
further comprising a casing encasing the wireless charging
transmitter and the signal gain module, and the signal gain
module is emerged from a surface of the casing.

3. The wireless charging device according to claim 1,
wherein the first conductive wire and the second conductive
wire are spirally arranged on the insulation substrate.

4. The wireless charging device according to claim 1,
wherein the connecting element is electrically connected to
an end of the first conductive wire and an end of the second
conductive wire.

5. The wireless charging device according to claim 1,
wherein the connecting element is a copper post.

6. The wireless charging device according to claim 1,
wherein each of the first buffer portion and the second buffer
portion has a width of at least 5 cm.

7. The wireless charging device according to claim 1,
wherein the first conductive wire further outwardly making
at least two turns around the first buffer portion, and the at
least two turns of the first conductive wire are spaced from
each other, and the second conductive wire further out-
wardly making at least two turns around the second buffer
portion, and the at least two turns of the second conductive
wire are spaced from each other, wherein a gap between
neighboring two of the at least two turns of the first
conductive wire has a distance of 0.5~3 mm, and a gap
between neighboring two of the at least two turns of the
second conductive wire has a distance of 0.5~3 mm.

8. The wireless charging device according to claim 1,
wherein a width of each of the first conductive wire and the
second conductive wire has a width of at least 1 mm.

9. The wireless charging device according to claim 1,
wherein the first conductive wire and the second conductive
wire comprise copper, composite metal or metal.

10. The wireless charging device according to claim 1,
wherein the insulation substrate is a printed circuit board
(PCB), a glass substrate or a silicon substrate.
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