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Fig. 17
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WIRELESS CHARGER SYSTEM FOR
BATTERY PACK SOLUTION AND
CONTROLLING METHOD THEREOF

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

TECHNICAL FIELD

The present invention relates to a wireless charger system,
and more particularly to a wireless charger system for a
battery pack solution that 1s provided so that a wireless
charger system composed of a wireless charger apparatus and
a battery pack can supply a power source to a portable termi-
nal block through the wireless power transmission.

BACKGROUND ART

In general, a battery pack functions to supply a power
source ol a portable terminal block, and 1s composed of a
battery cell for storing electricity; and a charging circuit for
charging and supplying the electricity.

As a charger for charging electricity 1n a battery pack for
this portable terminal block, there 1s a terminal supply system
in which electricity 1s recerved from a conventional power
source and a power source 1s supplied to a battery pack via a
power supply terminal. However, where the battery pack 1s
attached/detached to/from the charger when a power source 1s
supplied to this terminal supply system, an mstant discharge
phenomenon occurs due to the different potential difference
of terminals disposed in both sides of the battery pack. There-
tore, the battery pack has an increasing possibility to start
fires as foreign substances are accumulated 1n the terminals.
Also, the life span and performances of the charger and the
battery pack may be deteriorated, for example spontaneous
discharging 1n the presence of moisture.

In order to solve these problems regarding the terminal
supply system, there has been developed a wireless charger.
That 1s to say, this wireless charger 1s charged by a secondary
coil 1nside the battery pack when a portable terminal block
having a battery pack mounted 1nside 1s disposed upwardly in
a primary coil of wireless charger. That 1s to say, electricity
induced from an induced electromotive force 1s charged in the
secondary coil by means of the magnetic field generated 1n the
primary coil.

However, these conventional wireless chargers have no
practical use since it 1s possible only to supply a power to a
portable terminal block, but they have difficulty 1n use for
other applications.

In particular, the conventional wireless chargers have prob-
lems that 1t 1s impossible to determine a charging level since
they have no additional indicator, and 1t 1s also difficult to
determine a state of the wireless chargers since a user does not
discriminate a respective state 1n the charging level.

Furthermore, the wireless charger may be damaged due to
the increased loss of power 1n the primary coil when metals
are disposed adjacent to the magnetic field generated in the
primary coil.

DISCLOSURE
Technical Problem

Accordingly, the present mvention 1s designed to solve
such drawbacks of the prior art, and therefore an object of the
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2

present invention 1s to provide a wireless charger system for a
battery pack solution that 1s provided so that a wireless

charger system composed of a wireless charger apparatus and
a battery pack can supply a power source to a portable termi-
nal block through the wireless power transmission, wherein
an 1put power such as a power for computers and notebook
computers using a USB port, an external power used as a
power outlet, a mobile power used as a cigar connection port
in vehicles 1s easily supplied to a portable terminal block.
Also, another object of the present invention 1s to provide a
wireless charger system capable of easily checking an opera-
tion state of the wireless power charging system from a dis-

play index of a display block 1n the wireless charger appara-
tus.

Technical Solution

According to an aspect of the present invention, there 1s
provided a wireless charger system for battery pack solution
including a wireless charger apparatus 10 for recewving a
power source from the outside to transmit a power signal via
a charging power transmitter block 15 in a wireless mode; and
a battery pack 20 for recerving a power signal from the wire-
less charger apparatus 10 1n a wireless mode to charge power
in a battery cell and supplying a power source to a portable
terminal block 30, wherein the wireless charger apparatus 10
has an outer body composed of a resonant converter for sup-
plying power to the battery pack and a wireless charger case
101 having a central controller installed inside; the wireless
charger case 101 has a protruded round portion 102 formed
around the rear edge and a display block 19 provided as a slop
surface 1n the front portion 103 thereof; an a flat surface 1s
formed between the protruded round portion 102 and the
front portion 103 and a battery pack positioning block 104
formed therein, the battery pack positioning block 104 having
a lower height than the protruded round portion 102 and the
front portion 103; and a primary core block 151 for transmiut-
ting power supplied to the battery pack 20 1s installed inside
the battery pack positioning block 104 to supply power to the
battery pack 20 disposed on the battery pack positioning
block 104.

In this case, the wireless charger apparatus 10 may include
a power recetver block 12 for receiving a power source from
the outside; a resonant converter 14 for converting an output
signal including a power signal and a data signal supplied
from the power recerver block 12, and transmitting the con-
verted output signal to a charging power transmitter block 135
provided with a primary core block 151; a gate driver 13
coupled to the power receiver block 12 to transmit an output
signal including a data signal and a power signal to the reso-
nant converter 14, the gate driver being controlled by the
central controller 11 and provided with a bootstrap gate drive;
a current detector block 16 coupled between the power
receiver block 12 and the resonant converter 14 to detect a
data signal of the battery pack 20 through the transmission
operation by means of the primary core block 151; a central
controller 11 for controlling the power receiver block 12, the
resonant converter 14, the gate driver 13 and the current
detector block 16; and a display block 19 for displaying a state
of the wireless charger apparatus 10 according to the control
signal of the central controller 11.

Here, the battery pack 20 may include a secondary rectifi-
cation circuit block 22 for converting a power that 1s induced
through a secondary core block 21 by an induced magnetic
field generated by a primary core block 151 of the wireless
charger apparatus 10; a battery pack controller 24 coupled to
the secondary rectification circuit block 22 to supply a charg-
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ing power to a battery cell 23, to process data transmitted/
received by the primary core block 151 and the secondary
core block 21 and to transmit data signals for a charging state
ol the battery pack 20, an erroneous state of the battery pack
20 and a native 1D s1gnal value; a battery pack charging circuit
block 25 for supplying power to the battery cell 23, the power
being supplied from the secondary rectification circuit block
22 under the control of the battery pack controller 24, and
supplying a power of the battery cell 23 to the portable ter-
minal block 30; a data input/output block 26 for transmitting/
receiving data to/Ifrom a portable terminal block 30 under the
control of the battery pack controller 24 relative to the data
transmitted/received to/from the wireless charger apparatus
10, and processing the data; and a charge monitoring circuit
block 27 for checking a charging level of the battery cell 23
and transmitting a fully-charged or discharged signal to the
battery pack controller 24.

Also, the secondary core block 21 may have a core formed
n a shape selected from the group consisting of a round
shape, a rectangular shape, an oval shape and a polygonal
shape; the battery pack 20 may be attachable/detachable
to/from the portable terminal block 30 and may have an
all-in-one hard pack shape 1n which a power source stored 1n
the battery cell 23 i1s connected to a terminal block 28; the
secondary core block 21 may be formed integrally 1n the rear
ol the portable terminal block and may have a built-in shape
in which a circuit configuration of the battery pack 20 1s
configured 1nside the portable terminal block 30 together, or
the battery cell 23 may be formed 1n the battery pack 20 and
may have a battery pack charging circuit block 34 coupled
through the terminal block 28, the battery pack charging
circuit block 34 being provided inside the portable terminal
block 30.

In particular, the display block 19 may include a display
signal receiver block 191 for receiving a control signal trans-
mitted from the central controller 11; a light emitting diode
(LED) 192, a liquid crystal display (LCD) panel 193 and an
icon LCD 194, all of which are coupled to the display signal
receiver block 191 to be turned on according to the control
signal transmitted from the central controller 11; an LED
driver 195 coupled to the display signal receiver block 191 to
turn on the LED 192 according to the control signal transmit-
ted from the central controller 11; an LCD panel driver 196
coupled to the display signal recerver block 191 to turn on the
LCD panel 193 according to the control signal transmitted
from the central controller 11; and an 1icon LCD driver 197
coupled to the display signal recerver block 191 to turn on the
icon LCD 194 according to the control signal transmitted
from the central controller 11.

Furthermore, the LED 192 may emait light with a green or
red color, the LCD panel 193 may emait light with a blue or
green color, the 1con LCD 194 may emait light with a blue or
green color and be provided to emit the light with a charging
level as much as notch marks on a scale according to the
signal of the charging level transmitted from the battery pack
20. Also, the LED driver 195 may be driven to turn on the
LED 192 with a green or red color under the control of the
central controller 11, and the LCD panel driver 196 may be
driven to turn on the LCD panel 193 with a blue or green color
under the control of the central controller 11. In addition, the
icon LCD driver 197 may be provided to turn onthe icon LCD
194 with a blue or green color under the control of the central
controller 11 and emut the light with a charging level as much
as notch marks on a scale according to the control signal
depending on the charging level of the battery pack 20.

According to another aspect of the present invention, there
1s provided a method for controlling a wireless charger sys-
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tem for battery pack solution including a wireless charger
apparatus 10 for receiving a power source from the outside to

transmit a power signal via a charging power transmitter
block 15 1n a wireless mode; and a battery pack 20 for receiv-
ing a power signal from the wireless charger apparatus 10 1n
a wireless mode to charge power 1n a battery cell and supply-
Ing a power source to a portable terminal block 30, the method
including: waiting for charging of an externally supplied
power source by checking a state of the wireless charger
apparatus 10 prior to performing a wireless charging through
the charging power transmitter block 15 of the wireless
charger apparatus 10 (S01); transmitting a call signal for
native 1D of the battery pack 20 to sense the battery pack 20
through the charging power transmitter block 13 of the wire-
less charger apparatus 10 (S02); transmitting information on
a native ID value and a state of the battery pack via the
secondary core block 21 of the battery pack 20 by receiving a
call signal of the native ID transmitted from the wireless
charger apparatus 10 in the battery pack 20, the native 1D
value being store 1n a native ID transmission block 241 of the
battery pack 20 (S03); determining the native ID value of the
battery pack transmitted from the battery pack 20 and the state
of the battery pack 20 (S04); charging a power 1n the battery
pack 20 by transmitting a power via the charging power
transmitter block 15 of the wireless charger apparatus 10 and
receiving and charging the power 1n the battery pack 20 when
the battery pack 20 1s ready to be charged (S05); sensing a
completely charged signal 1n the wireless charger apparatus
10 when the completely charged signal 1s transmitted from
the battery pack 20 1n the step of charging the battery pack
(506); and waiting for reception of the information on the
charging level and the battery pack state from the battery pack
20 by suspending a charging operation in the central control-
ler 11 of the wireless charger apparatus 10 when the informa-
tion on the completely charged signal 1s received from the
battery pack 20 (S07).

In this case, the step of waiting for charging of a power
source (S01) include: transmitting a signal for a charging-
standby state from the central controller 11 to the display
block 19 to turn off the LED 192 and the LCD panel 193
(S011); the step of transmitting a call signal of the native 1D
(S02) may include: transmitting a control signal to the LED
driver 195, the LCD panel driver 196 and the icon LCD driver
197 so that the LED 192 and the LCD panel 193 can display
a call state of the native ID (5021); the step of charging a
battery pack (S05) may include: transmitting a control signal
to the LED driver 195, the LCD panel driver 196 and the 1icon
LCD driver 197 so that the LED 192 and the LCD panel 193
can display a charging state (5051), the step of receiving
information on the completely charged signal (506) may
include: transmitting a control signal to the LED driver 195,
the LCD panel driver 196 and the icon LCD driver 197 so that
the LED 192 and the LCD panel 193 can display a completely
charged state (S061), and the step of waiting for charging of
a power source (S01) may further include: transmitting a
control signal to the LED driver 195, the LCD panel driver
196 and the icon LCD driver 197 so that the LED 192 and the
LCD panel 193 can display an error state when a signal for
foreign substances, which 1s different from a native 1D value
of the battery pack, 1s detected from the charging power

transmitter block 15 of the wireless charger apparatus 10.

Advantageous Elfects

As described above, the wireless charger system for a
battery pack solution, which 1s composed of a wireless
charger apparatus and a battery pack, according to the present
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invention may be useful to supply a power source to a portable
terminal block through the wireless power transmission,
wherein 1nput powers such as a power for computers and
notebook computers using a USB port, an external power
used as a power outlet, a mobile power used as a cigar con-
nection port i vehicles are easily supplied to a portable
terminal block.

In particular, the wireless charger system according to the
present invention may be useful to easily operate the wireless
power charging system and easily check an operation state of
the wireless power charging system that 1s displayed on a
display block since the display block i1s formed 1n the front
portion of the wireless charger apparatus.

DESCRIPTION OF DRAWINGS

FI1G. 1 1s an exploded perspective view showing a wireless
charger system according to the present invention.

FIG. 2 1s a schematic configuration block view showing a
wireless charger system according to the present invention.

FIGS. 3 to 7 are schematic illustrative views showing a
display state on a display block of the wireless charger system
according to the present invention.

FIG. 8 1s a configuration block view showing the display
block of the wireless charger system according to the present
invention.

FIGS. 9 and 10 are flowcharts showing a method for con-
trolling a wireless charger system according to the present
invention.

FIGS. 11 and 12 are circuit configuration views showing a
battery pack of the wireless charger system according to the
present invention.

FIGS. 13 to 18 are graphs illustrating charging efficiencies
according to the extent where a battery pack goes away from
the wireless charger system according to the present mven-
tion.

FIGS. 19 and 20 are an exploded perspective view and a
side cross-sectional view showing a configuration of the bat-
tery pack according to the present invention.

FIG. 21 1s a graph showing charging efficiencies obtained
through repeated charging/discharging experiments on the
battery pack according to the present invention.

BEST MOD.

(L]

Hereinafter, exemplary embodiments of the present inven-
tion will be described 1n more detail with reference to the
accompanying drawings.

FI1G. 1 1s an exploded perspective view showing a wireless
charger system according to the present invention, FI1G. 2 1s a
schematic configuration block view showing a wireless
charger system according to the present invention, and FIGS.
3 to 7 are schematic illustrative views showing a display state
on a display block of the wireless charger system according to
the present invention. Also, FIG. 8 1s a configuration block
view showing the display block of the wireless charger sys-
tem according to the present invention, FIGS. 9 and 10 are
flowcharts showing a method for controlling a wireless
charger system according to the present imnvention, respec-
tively. In addition, FIGS. 11 and 12 are circuit configuration
views showing a battery pack of the wireless charger system
according to the present invention.

Also, FIGS. 13 to 18 are graphs 1llustrating charging eifi-
ciencies according to the extent where a battery pack goes
away from the wireless charger system according to the
present mnvention, FIGS. 19 and 20 are an exploded perspec-
tive view and a side cross-sectional view showing a configu-
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6

ration of the battery pack according to the present invention,
respectively, and FIG. 21 1s a graph showing charging effi-
ciencies obtained through repeated charging/discharging
experiments on the battery pack according to the present
invention.

That 1s to say, the wireless charger system (A) for a battery
pack solution according to the present mnvention includes a
wireless charger apparatus 10 for recerving a power source
from the outside and transmitting a power signal via a charg-
ing power transmitter block 15 1 a wireless mode; and a
battery pack 20 for receiving a power signal from the wireless
charger apparatus 10 1n a wireless mode to charge a battery
cell with a power and supplying a power source to a portable
terminal block 30, as shown 1n FIGS. 1 to 21.

For the wireless charger system (A), the expression ‘bat-
tery pack solution’ means that the wireless charger system (A)
1s used to supply a power source to the portable terminal block
30, wherein a wireless charger apparatus 10 and a portable
terminal block are configured on the basis of the battery pack
according to the present invention, and a power source 1s
supplied through their systematic relation to stably supply
and charge a power source.

The above-mentioned wireless charger system (A) for a
battery pack solution 1s provided with a wireless charger
apparatus 10 for supplying a power to the battery pack 20 as
shown 1n FIGS. 1 and 2, wherein the wireless charger appa-
ratus 10 1s provided with a power receiver block for recetving
a power source from the outside, and converts a power of the
power receiver block 12 and transmits the converted power
from the charging power transmitter block 135 1n a wireless
mode.

In particular, the wireless charger apparatus 10 has an outer
body composed of a resonant converter for supplying power
to the battery pack 20 and a wireless charger case 101 having
a central controller installed 1nside.

And, the wireless charger case 101 has a protruded round
portion 102 formed around the rear thereotf, a front portion
103 formed around the front thereof, and a battery pack
positioning block 104 formed between the protruded round
portion 102 and the front portion 103. Therefore, the pro-
truded round portion 102 1s formed to surround the rear edge
of the wireless charger case 101, and a display block 19 1s
provided 1n the front portion 103 that 1s a slop surface formed
in the front thereof.

Also, the battery pack positioning block 104 has a flat
surface formed between the protruded round portion 102 and
the front portion 103, and 1s formed with a lower height than
the protruded round portion 102 and the front portion 103.
Therefore, 1t 1s possible to prevent the battery pack 20 dis-
posed on the battery pack positioning block 104 from being
detached out when the battery pack 20 1s on charge. In addi-
tion, a fixing belt, which 1s attachable/detachable with a vel-
cro tape, may further provided to prevent the battery pack 20
from being shaken on charge.

As aresult, the fixing belt 1s provided so that a power can be
supplied to the battery pack 20 that 1s disposed on the battery
pack positioning block 104 having a primary core block 151
installed inside, the primary core block 151 functioning to
transmit a power supplied to the battery pack 20.

Also, according to the concrete configuration of the power
receiver block 12 1n the wireless charger apparatus 10, the
power recetver block 12 may include a USB receiver port
121a for recerving a power and a control signal from USB
ports of notebook computers or computers; a power outlet
121b for recewving a conventional power source from the
outside; and a cigar connection port 121¢ coupled to a cigar
jack of an automobile to receive a power 1n motions. Also, the
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power recerver block 12 1s provided with an mput power
processor block 122 for converting a suitable power to the
wireless charger apparatus 10 according to the current types
that s coupled to the USB receiver port 121a, the power outlet
121b and the cigar connection port 121c¢ to supply a power
thereto. And, the power recerver block 12 1s provided with a
power control block 123 for control a power transmitted from
the USB recetver port 121a, the power outlet 121b, and the
cigar connection port 121¢ to control an input power, and also
control a power supplied to components of the central con-
troller 11, the charging power transmitter block 135 and the
wireless charger apparatus 10.

In addition, the wireless charger system (A) 1s provided
with a resonant converter 14 for converting an output signal
including a power signal and a data signal, both of which are
supplied from the power recerver block 12, and supplies a
power signal and a data signal from the resonant converter 14
to the charging power transmitter block 135 provided with a
primary core block 151.

Also, one side of the gate driver 13 provided with a boot-
strap gate drive 1s coupled to the power recetver block 12 to
transmit the output signal including a data signal and a power
signal to the resonant converter 14 formed 1n the other side of
the gate driver 13, and controlled by the central controller 11.

In addition, the wireless charger system (A) 1s provided
with a current detector block 16 coupled between the power
receiver block 12 and the resonant converter 14 to detect a
data signal of the battery pack 20 through the transmission
operation by the primary core block 151. And, the wireless
charger apparatus 10 1s controlled by the central controller 11

for controlling the power receiver block 12, the resonant
converter 14, the gate driver 13 and the current detector block
16.

Additionally, the wireless charger system (A) includes a
display block 19 for displaying a state of the wireless charger
apparatus 10 according to the control signal of the central
controller 11.

Also, the battery pack 20 of the wireless charger system (A)
for a battery pack solution 1s configured, as follows. That 1s to
say, the battery pack 20 includes a secondary rectification
circuit block 22 for converting an induced electromotive force
sO as to recelves a power from the wireless charger apparatus
10 1n a wireless mode, the induced electromotive force being
generated 1n the secondary core block 21 by means of the
induced magnetic field that 1s generated by the primary core
block 151 of the wireless charger apparatus 10, as shown in
FIG. 1.

Also, the battery pack 20 according to the present invention
includes a battery pack controller 24, a battery pack charging
circuit block 25, a data input/output block 26, a charge moni-
toring circuit block 27, and the like. In this case, the battery
pack controller 24 functions to control the entire operation of
the battery pack 20. Here, the battery pack controller 24 1s
coupled to the secondary rectification circuit block 22 to
supply a charging power to the battery cell 23 and process
data that 1s transmitted/received by the primary core block
151 and the secondary core block 21. Therefore, the battery
pack controller 24 functions to transmait a data signal toward
the wireless charger apparatus 10, the data signal including a
charging state of the battery pack 20, an error state of the
battery pack 20 and a signal value of the native ID.

Additionally, the battery pack charging circuit block 25 1s
controlled under the control of the battery pack controller 24
and provided to supply a power, supplied from the secondary
rectification circuit block 22, to the battery cell 23 and supply
a power of the battery cell 23 to the portable terminal block
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30. Also, the battery pack 20 1s also provided with a charge
detector block 251 for detecting a charging level of the battery
cell 23.

Also, the data input/output block 26 function to transmit/
receive data to/Ifrom a data terminal processor block 31 of a
portable terminal block 30 under the control of the battery
pack controller 24 relative to the data transmitted/received
to/from the wireless charger apparatus 10, and process the
data.

Furthermore, the charge monitoring circuit block 27 func-
tions to check a charging level of the battery cell 23 and
transmit a fully-charged or discharged signal to the battery
pack controller 24.

The battery pack 20 used 1n the wireless charger system (A)
as configured thus may have a shape of an all-in-one hard
pack, a built-in shape and a semi-inner pack according to the
attachment and detachment to/from the portable terminal
block 30. Here, the all-in-one hard pack may control a charg-
ing level 1n the battery pack without any limitation on the
portable terminal block and generate a native ID to transmit
the presence of foreign substances to the wireless charger
apparatus. Inthis case the all-in-one hard pack 1s referred to as
a battery pack having a configuration where a power may be
supplied to the portable terminal block power. Also, the built-
in shape means that the above-mentioned battery pack 1s
provided inside the portable terminal block, and the semi-
inner pack means that the above-mentioned battery pack 1s
detached from the portable terminal block, or coupled to the
portable terminal block, thereby facilitating the charging and
supply of the power.

That 1s to say, the battery pack 20 configured as shown 1n
FIG. 11 may be used with 1ts being attached/detached to/from
the portable terminal block 30, and its charging may be car-
ried out by disposing the battery pack 20, in the form of the
all-in-one hard pack, on the battery pack positioning block
104 of the wireless charger apparatus 10. Main components
of the battery pack 20 include a secondary core block 21
driven 1n a coil or core manner, a secondary rectification
circuit block 22 for rectifying an induced electromotive force
of the secondary core block 21; a battery cell 23; a battery
pack charging circuit block 25; a charge monitoring circuit
block 27 for monitoring and protecting a charging level of the
battery pack during the charging operation of the battery pack
(1including a protection circuit module (PCM) circuit for pre-
venting overcharging of the battery pack); and a terminal
block 28 coupled to the charge monitoring circuit block 27 to
supply a power source to the portable terminal block 30. Of
course, the battery pack controller 24 monitors and controls
the communication with the wireless charger apparatus 10,
the supply of a power source to the portable terminal block 30,
the charging level of the battery cell 23, the operation of the
battery pack 20, etc. Therefore, the battery pack controller 24
may be configured so that LDO (Low Drop Out), ID (TX and
RX communication), FET drives, battery charging state-input
(empty or full signal) functions, oscillators, and port for
enabling/disabling the charging circuit can be installed 1nside
the battery pack controller 24.

Also, the main components of the battery pack may be
provided so that they can be configured 1n a built-in shape by
forming the battery pack integrally with the portable terminal
block. That 1s to say, the secondary core block and the mag-
netic field shielding plate are formed integrally 1n a case cover
disposed 1n the rear of the portable terminal block (a core may
be 1njection-molded so that 1t can be formed integrally with a
cover, or a protection case may be manufactured and provided
in the core using an ultrasonic welding process), a secondary
rectification circuit block and a wireless native 1D recognition
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circuit are additionally formed as an 1nner circuit of the por-
table terminal block, and a DC/DC converter and a charging,
circuit 1nstalled inside the portable terminal block may be
used by itsell. For this purpose, the battery pack may be
provided 1n a built-in shape.

In particular, the battery pack 20 may be provided in the
form of a semi-inner pack in the present invention as shown 1n
FIG. 12. That 1s to say, the battery pack 20 may include a
secondary core block 21 driven in a coil or core manner; a
secondary rectification circuit block 22 coupled to the sec-
ondary core block 21; a battery cell 23 (positive temperature
coellicient (PTC) circuit installed inside); and a terminal
block 28 coupled to the portable terminal block. Also, the
battery pack controller 24 may be configured so that LDO
(Low Drop Out), ID (TX and RX communication), FET
drives, battery charging state-input (empty or full signal)
functions, oscillators, and port for enabling/disabling the
charging circuit can be installed inside the battery pack con-
troller 24. Therefore, the portable terminal block 30 coupled
to the terminal block 28 may be provided with a GSM charg-
ing control block that may control a charging level of the
battery cell 23 while receiving a power source from the bat-
tery cell 23 or the battery pack controller 24 of the battery
pack 20. This GSM charging control block may include a
GSMDC/DC converter 33 (DC/DC converter block); and a
GSM charging control block 34 coupled to the charge moni-
toring circuit block 27 that 1s coupled to a GSMDC/DC con-
verter 33 to monitor a charging level of the battery cell 23. For
the battery pack 20 1n this form of a semi-1nner pack, since the
portable terminal block 30 1s provided with circuits including
the GSMDC/DC converter and the GSM charging control
block, the portable terminal block coupled to the battery pack
20, 1n the form of an attachable/detachable semi-inner pack,
through the terminal block is referred to as a ‘GSM portable
terminal block.’

Therefore, when the GSM portable terminal block having
the battery pack 20 installed 1nside 1n the form of a wireless
charging semi-inner pack 1s put on the battery pack position-
ing block 104 of the wireless charger apparatus 10, an induced
magnetic field 1s formed in the wireless charger apparatus 10
to transmit a power to the battery pack 1n the secondary core
block. Theretore, the battery pack 20 recerves an AC mduced
clectromotive force from the secondary core block 21, recti-
fies the AC mduced electromotive force into a DC mduced
clectromotive force 1n the secondary rectification circuit
block 22, and transmits the DC induced electromotive force to
the battery pack controller 24.

Therefore, a power may be regularly and stably received
and charged 1n the battery pack controller by transmitting a
signal for adjusting a power transmitted from the wireless
charger to a constant voltage level. For example, assume that
a voltage of a recerved power 1s set to a reference voltage of
SV. In this case, when the voltage of the recerved power
exceeds 5.5V, apower save code signal 1s generated to reduce
a power 1n the wireless charger 10, and therefore a parameter
(frequency) of an induced magnetic field generated in the
primary core block 151 1s adjusted in the wireless charger
apparatus 10 so that the power transmitted from the battery
pack can be reset to a voltage of about 3V. Then, when the
continuously recerved power 1s under the optimum voltage
conditions such as 5V in the battery pack controller 24, infor-
mation on the optimum voltage conditions 1s transmitted to
the wireless charger apparatus 10, and a charging operation 1s
then carried out 1n the wireless charger apparatus 10 until the
completely charged signal 1s received from the wireless
charger apparatus 10.
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For this charging operation, when the information received
from the wireless charger apparatus 10 1s not a predetermined
information on the native ID of the battery pack 20, an error
1s caused by recognmizing as 1 foreign substances are put on
the wireless charger apparatus 10.

The wireless charger system (A) according to the present
invention, as configured thus, imncludes a wireless charger
apparatus 10 and a battery pack 20, which are provided to
operate the wireless charger system (A). Therelfore, the dis-
play block 19 displays a state controlled according to the
operation of the wireless charger apparatus 10, which allows
a user to see the state.

That 1s to say, the wireless charger system 1s provided with
a display signal recerver block 191 for receiving a control
signal transmitted from the central controller 11 of the wire-
less charger apparatus 10. Here, the display signal recetver
block 191 1s coupled to the display signal recerver block 191
to turn on or oif the LED 192, the LCD panel 193 and the icon
LCD 194 according to the control signal transmitted from the
central controller 11.

For this purpose, the display signal receiwver block 191
includes an LED driver 195 coupled to the display signal
receiver block 191 to turn on the LED 192 according to the
control signal transmitted from the central controller 11; an
LCD panel driver 196 coupled to the display signal recerver
block 191 to turn on the LCD panel 193 according to the
control signal transmitted from the central controller 11; and
an icon LCD driver 197 coupled to the display signal recerver
block 191 to turn on the icon LCD 194 according to the
control signal transmitted from the central controller 11.

According to the detailed configuration of the display sig-
nal receiver block 191, the LED 192 1s provided to emait light
with a green or red color, the LCD panel 193 1s provided to
emit light with a blue or green color, and the 1icon LCD 194 1s
provided to emit light with a charging level as much as notch
marks on a scale according to the signal of the charging level
transmitted from the battery pack 20.

For this purpose, the LED driver 195 drives the LED 192 to
be turned on with a green or red color under the control of the
central controller 11, the LCD panel driver 196 drives the
LCD panel 193 to be turned on with a blue or green color
under the control of the central controller 11, and the icon
LCD dniver 197 1s provided to turn on the icon LCD 194 with
a blue or green color under the control of the central controller
11, and to emait the light as much as notch marks on a scale
according to the control signal due to the charging level of the
battery pack 20.

Referring to the operation of the wireless charger system
(A) for a battery pack solution according to the present inven-
tion as configured thus, the wireless charger system (A) 1s
provided with a wireless charger apparatus 10 for recerving a
power source from the outside and transmitting a power sig-
nal via the charging power transmitter block 15 1n a wireless
mode, and also provided with a battery pack 20 for receiving
a power signal from the wireless charger apparatus 10 1n a
wireless mode to charge the battery cell with a power and
supplying a power source to the portable terminal block 30,
and therefore the wireless charger system 1s controlled in the
following steps.

That 1s to say, a state of the wireless charger apparatus 10 1s
checked and the charging operation 1s in a standby mode prior
to charging externally supplies power sources 1n a wireless
mode through the charging power transmitter block 15 of the
wireless charger apparatus 10 (S01). Then, a call signal for a
native ID of the battery pack 20 1s transmitted to sense the
battery pack 20 through the charging power transmitter block
15 of the wireless charger apparatus 10 (502).
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Subsequently, the signal for the native ID transmitted from
the wireless charger apparatus 10 1s recerved 1n the battery
pack 20 to transmit information on a native ID value and the
state of the battery pack via the secondary core block 21 of the
battery pack 20 (503), the native ID value being stored in the
natrve 1D transmission block 241 of the battery pack 20.

As described above, a state of the battery pack 20 1s deter-
mined by determining the native ID value of the battery pack
transmitted from the battery pack 20 (504).

Then, when the battery pack 20 1s detected and ready to be
charged, a power 1s transmitted via the charging power trans-
mitter block 15 of the wireless charger apparatus 10, and
therefore the battery pack 20 1s charged by recerving a power
(S05).

Also, the battery pack 20 1s charged 1n the step of charging
the battery pack. When the charging of the battery cell 1s
completed, a signal, such as a state displaying the charging 1s
completed 1n the battery pack, 1s transmitted to the wireless
charger apparatus 10, and the signal 1s sensed in the wireless
charger apparatus 10 (506).

Also, when the information on the completely charged
signal 1s received from the battery pack 20, the charging
operation 1s suspended under the control of the central con-
troller 11 of the wireless charger apparatus 10, and waiting to
receive information on the charging level from the battery
pack 20 and the state of the battery pack (S07).

In the step of waiting for information on the battery pack,
it 1s checked that battery pack 20 1s continuously sensed.
When the battery pack 1s not sensed, a call signal 1s continu-
ously transmaitted to check that there 1s a newly sensed battery
pack. Then, when a new battery pack 1s sensed, a native 1D
value of the battery pack is called, and then a normal opera-
tion and a charging level of the battery pack are determined
when the native ID value 1s proven to be a suitable battery
pack ID. Then, when the charging of the battery pack 1s
completed, the battery pack 1s continuously 1n a standby
mode. On the contrary, when the charging of the battery pack
1s proven to be required, a charging operation of the wireless
charger apparatus 10 1s carried out.

For the wireless charger system (A) for a battery pack
solution according to the present invention as configured thus,
an operation of the display block 19 of the front portion 103
according to the operations of the wireless charger apparatus
10 and the battery pack 20 will be described in detail, as
follows.

That 1s to say, the step of waiting for the charging of a
battery pack (501) including a step of displaying a charging-
standby state (S011). In this step (S011), a signal for the
charging-standby state i1s transmitted from the central con-
troller 11 to the display block 19 to turn oif the LED 192 and
the LCD panel 193, as shown 1n FIG. 3. Therefore, the LED
192, the LCD panel 193 and the icon LCD 194 are displayed
as a turn-oif state.

Also, the step of transmitting a call signal for a native 1D
(S02) includes a step of displaying a native ID call state
(S021). In this step (5021), the LED 192 and the LCD panel
193 transmuit a control signal to the LED drniver 195, the LCD
panel driver 196 and the icon LCD drniver 197 to display a
native 1D call state, as shown in FIG. 4. Theretore, the LED
192 1s turned on with a green (LED green) color, and the LCD
panel 193 1s turned on with a blue (LCD blue) color.

In addition, the step of charging a battery pack (S035)
includes a step of displaying a charging state. In this case, the
LED 192 and the LCD panel 193 transmit a control signal to
the LED driver 195, the LCD panel driver 196 and the icon
LCD dniver 197 to display a charging state, as shown 1n FIG.
5. Therefore, the LED 1s turned oif, and the LCD panel 193 1s
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displayed with a blue color. And, the icon LCD 194 1s dis-
played with a blue color, but notch marks are increased one by
one according to the charging state from a period that the
notch marks are not displayed according to the charging of the
battery cell as the power 1s consumed. Therefore, the notch
marks in the charging level are displayed from O through one,
two to three, and therefore 1t 1s possible to check the charging
state according to the notch marks.

In the similar manner, the step of receiving information on
a completely charged signal (S06) includes a step of display-
ing a completely charged state (S061). In this case, the LED
192 and the LCD panel 193 transmit a control signal to the
LED driver 195, the LCD panel driver 196 and the icon LCD
driver 197 so that the battery pack 20 can be displayed 1n a
completely charged state, as shown in FIG. 6. Therefore, the
LED 192 1s turned off/on with a green color (LED green
blinking), and the LCD panel 193 1s turned oif/on with a green
color (LCD green blinking). Also, the 1icon LCD 194 1s turned
off/on with a green color together with the LCD panel 193,
and all of the notch marks are turned off/on at the same time.

Also, the step of waiting for the charging of a battery pack
(S01) further includes a step of displaying an error signal
(S012). In this case, the LED 192 and the LCD panel 193
transmits a control signal to the LED driver 195, the LCD
panel driver 196 and the 1con LCD drniver 197 to display an
error state when a signal for foreign substances, which 1s
different from the native ID value of the battery pack, is
sensed from the charging power transmitter block 15 of the
wireless charger apparatus 10, as shown 1n FI1G. 7. Therefore,
the LED 192 1s turned on Wlth a red color (LED red), and the
LCD panel 193 1s turned oif (LCD ofl). Therefore, it 1s pos-
sible to allow a user to easily observe the operation of the
display block 19 with the naked eye 1n the front of the display
block 19, the display block 19 being formed in the front
portion 103 of the wireless charger apparatus 10, and also to
check the operation of the wireless charger system (A).

TABLE 1
Display blocks

Status LED LCD panel 1con LCD Particulars
Standby OFF OFF OFF Normmal, substances
mode detected 1n

standby mode
ID call mode GREEN BLUE BLUE ID detected when a

battery pack 1s put

on a charger
Charging OFF BLUE BLUE Display that a
mode (notch battery pack is

marks) on charge

Completely GREEN GREEN GREEN  Display that a
charged battery pack is
mode fully charged
Display RED OFF OFF Erroneous Temp.,
mode of ID error, alarming

the detection of
foreign substances

error signals

it

In FIGS. 3 to 7, it 1s shown that a turn-oif state 1s repre-
sented by a blank figure 1n Table 1, GREEN is represented by
slashes of vertical/horizontal line segments, BLUE 1s repre-
sented by a filled black color, and RED 1s represented by filled
dots.

The configuration and operation of the wireless charger
system (A) for a battery pack solution according to the present
invention, as configured thus, will be described 1n detail, as
follows.
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That 1s to say, for the wireless charger system (A) for a
battery pack solution according to the present invention, an
input power source ol the wireless charger apparatus 10 may
includes a conventional external mput power source, a cigar
power source that may be received 1n motion of vehicles, and
a power source for a USB port input that may be recerved from
computers and notebook computers. The wireless charger
apparatus 10 recerving the input power source includes a
battery pack for supplying a power source to a portable ter-
minal block; and an apparatus for transmitting a power 1n a
wireless mode using an induced electromotive force. Here,
the portable terminal block may include mobile phones, PDA,
MP3 players, DAB, DMB terminals, PMP, Handheld termi-
nals, etc.

In particular, when foreign substances such as metals other
than the battery pack (a pack having secondary wireless
charger module installed iside) of the portable terminal
block to be charged are put on the charging power transmaitter
block that 1s a charger block of the wireless charger apparatus
10, the charging power transmitter block has a function to
sense the foreign substances and suspend the wireless charg-
ing operation, and also has a function to recognize the battery
pack of the portable terminal block to check a charging state.
Also, the charging power transmitter block functions to pre-
vent an overload when a wireless charging apparatus 1s taken
into action, and also has a temperature protection function.

Also, the battery pack 20 includes a rectification circuit
block, a native ID transmission block 241, a charging circuit
block, a protection circuit block, a battery cell, etc. Here, the
battery pack 20 may be installed 1nside the portable terminal
block, and also be charged when 1t 1s detached from the
portable terminal block.

That 1s to say, an induced magnetic field 1s generated 1n a
charging module of a primary core block by using a DC 1nput
source power source into which a power source for USB ports
of computers, and a power source inputted from an AC
adapter, a cigar Jack and the like are converted. Therefore, a
voltage 1s always adjusted to a constant voltage level 1n a
rectifier end of the secondary core block that 1s the battery
pack.

Therelfore, a power 1s controlled 1n the primary wireless
charger apparatus 10 by using a frequency automatic variable
algorithm, but an induced magnetic field 1s formed with an LC
resonance by performing a switching operation every certain
time. This mode 1s referred to as a standby mode. The primary
wireless charger apparatus 10 waits for a response from the
secondary battery pack by means of the induced magnetic
field. In this case, the primary wireless charger apparatus 10
waits for an acknowledge response signal from the secondary
battery pack by transmitting a request (FSK signal) signal in
a standby mode. Therefore, when a response signal from the
secondary battery pack 1s not recerved, a standby mode 1n
which a request (FSK) signal 1s transmitted 1s continuously
carried out. Then, when a response signal from the battery
pack 1s detected by the signal detector block 163 coupled to
the primary core block 151, the signal detector block 163
analyzes the response signal to determine whether a charging
operation 1s carried out.

The induced magnetic field, which 1s transmitted by the
standby mode as described above, may be transmitted via the
charging power transmitter block 15 formed on the wireless
charger apparatus 10. In this case, the battery pack 1s not
properly disposed 1n the charging power transmitter block 15,
and a response to the load modulation 1s not generated as a
signal such as a normal signal from the battery pack when
foreign substances such as metals are put on the charging
power transmitter block 15. The wireless charger apparatus
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10 1s provided with a temperature detector block 162 so as to
prevent the wireless charger apparatus 10, particularly a pri-
mary core block, from being overheated by the metal foreign
substances as the reaction of the abnormal response generated
when the foreign substances are put on the charging power
transmitter block 15. And, the temperature detected by the
temperature detector block 162 1s transmitted to the central
controller to adjust the intensity of the induced magnetic field
according to the overheating of the primary core block.

Also, when overcurrent and overvoltage are detected by the
current detector block 16 for detecting a current flow of the
wireless charger apparatus 10, the current tlow may be inter-
cepted or adjusted by the central controller 11. When an
abnormal state 1s detected by the temperature detector block
162 and the current detector block 16 1n the wireless charger
apparatus 10 as described above, the abnormal state 1s con-
verted 1nto the step of displaying an error signal in the central
controller 11, and then displayed on the display block 19. In
addition, when dusts or bed smells are caused, a dust sensor
circuit 165 senses the dusts or bed smells, and therefore 1t 1s
possible to remove the dusts or bed smells by generating 1ions
in the 1onizer transmission block 164.

Also, an induced magnetic field 1s formed 1n the primary
core block 151 of the wireless charger apparatus 10, and then
sensed 1n the secondary core block 21 of the battery pack 20,
as shown 1n FIG. 2. Accordingly, an AC power derived from
a coil 1s rectified into a DC power 1n the secondary rectifica-
tion circuit block 22 during a period that an AC power 1s
turned on, and a power source 1s supplied to the battery pack
controller 24 (adapter control block). Therefore, when the
battery pack controller 24 receives a primary frequency shift
keying (FSK) code from a RXD signal line, and the primary
FSK code 1s matched with a code signal of the native ID
transmission block 241, the primary FSK code is recognized
as an acknowledge to generate a native 1D data value of the
native 1D transmission block 241. Then, the native ID data
value 1s transmitted to a primary side through the load modu-
lation, and the native ID data value of the battery pack trans-
mitted via the primary core block 151 1s detected to be a
normal signal in the signal detector block 163 of the wireless
charger apparatus 10. And, a signal 1s transmitted to the
central controller 11 to determine whether the native ID data
value 1s a normal native ID data value. In this case, when the
native ID data value 1s a normal native ID data value, the
power recewver block 12, the gate driver 13, the resonant
converter 14 and the like are controlled so that they can be
switched 1n a full-power mode for the entire period to gener-
ate an AC power. Therefore, a wireless induced magnetic field
1s generated in the charging power transmitter block 15. Of
course, the induced magnetic field 1s transmitted together
with a frequency when the induced magnetic field 1s trans-
mitted from the charging power transmitter block 15 1n this
manner, and therefore an induced magnetic field 1s generated
when a signal 1s transmitted/recetved between the wireless
charger apparatus 10 and the battery pack 20. Also, the central
controller 11 pertforms the step of charging a battery pack by
displaying a charging state on the display block 19.

Also, when the native ID data value 1s not proven to be a
normal native ID data value, the native ID data 1s recognized
as a foreign substance to transmit an error signal (a step of
displaying an error signal). Of course, the battery pack 1is
controlled not to transmit a power. And, the battery pack 1s
maintained to a standby mode 1n which the normal native 1D
data value of the battery pack is requested (a step of waiting
for charging of a battery pack).

In addition, a power signal transmitted by the primary core
block 151 of the wireless charger apparatus 1s transmitted via
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the secondary core block 21 of the battery pack, and this
power signal 1s used as Vsense to sense the intensity of an
input voltage. Therefore, when the signal detector block 163
detects, for example, a voltage of the recerved power to be a
stable voltage of about 5V, the signal detector block 163
maintains the voltage of the recerved power to a constant
voltage level. And, when a voltage of the recerved power 1s
received as a low voltage value or a too high voltage value,
information on the voltage adjustment 1s used as load modu-
lation. In this case, the information 1s transmitted to the wire-
less charger apparatus 10 to maintain a constant voltage level.
As aresult, when the information on the voltage adjustment 1s
adjusted to a constant voltage level, an operation of a charging
IC 1n the battery pack charging circuit block 23 1s 1n an active
state to charge the battery cell 23 with a power. When the
battery cell 23 of the battery pack 20 i1s charged with a power
transmitted from the wireless charger apparatus 10 as
described above, the battery cell 23 1s stably charged by
determining the stability of the battery cell 23 1n the charge
monitoring circuit block 27 in charging the battery cell 23.
Also, the charge detector block 251 senses a charging level
of the battery cell 23. Therefore, when the battery cell 23 1s
completely charged, the charge detector block 251 senses the
completely charged state to recognize the completely charged
state as an active high signal and transmits the active digd
signal to the battery pack controller 24. Here, the active high
signal 1s transmitted to the primary core block 151, and then

transmitted to the wireless charger apparatus 10 together with
the native ID code value. Then, the central controller 11 of the
wireless charger apparatus 10 1s converted into a standby
mode by suspending the charging operation, and displays the
completely charged state on the display block 19 (a step of
receiving information on a completely charged signal).

During the charging operation of the wireless charger sys-
tem (A) for a battery pack solution that i1s composed of the
wireless charger apparatus 10 and the battery pack 20, when
the power transmitted from the battery pack 20 has a lower
voltage value than the reference voltage as a position of the
battery pack 20 disposed on the charging power transmitter
block 15 of the wireless charger apparatus 10 1s changed to
another position, a signal 1s transmitted to the wireless
charger apparatus 10 to supplement this voltage value. For
example, where 1t 1s assumed that the reference voltage 1s set
to 5V and the reference deviation value 1s set to 0.5V, the
battery pack controller 24 controls a transmission signal to be
boosted by about 0.5V when a voltage of less than 4.5V 1s
received due to the movement of the battery pack 20. Then,
the wireless charger apparatus 10 enhances a transmission
power of the primary core block to boost a voltage by 0.5V
and transmits the boosted induced magnetic field. Therefore,
an oscillation frequency 1s changed, for example, 1n a manner
for enhancing a transmission power that 1s outputted from the
wireless charger apparatus 10.

When the transmission power transmitted from the wire-
less charger apparatus 10 1s enhanced as described above,
charging efficiencies to the changes in distance of the battery
pack 20 from the battery pack positioning block that 1s a
cradle of the wireless charger apparatus 10 are shown 1n
FIGS. 13 to 18. That 1s to say, FIGS. 13 to 16 show the results
of a primary power (W) 1n the wireless charger apparatus and
secondary power (W) and efficiency (%) 1n the battery pack
when a secondary reference power of the battery pack 1s set to
about 2.5 W and a position of the battery pack moves by -7
mm ~7 mm 1n a horizontal direction and a vertical direction,
respectively. Here, the efficiency (%) 1s represented by an
elficiency of an output power to a primary input power of the
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wireless charger apparatus ((secondary power/primary
power)*100), the output power being applied to a secondary
side of the battery pack.

Also, the compensation of the transmission power 1s
adjusted to 0.5 W according to the present invention, and
therefore FIGS. 13 and 15 show graphs that 1s plotted 1n a
secondary power of 2~2.5 W 1n the case of the battery pack,
which indicates the charging efficiency when the battery pack
1s charged without the changed in frequency 1n the wireless
charger apparatus 10 relative to the changes in horizontal
distances and vertical distances of the wireless charger appa-
ratus 10 and the battery pack 20. That 1s to say, when the
battery pack 20 moves 1n a horizontal distance or a vertical
distance relative to the wireless charger apparatus 10, a sec-
ondary power of the battery pack 20 drops as the secondary
power goes away from the center, which leads to the decreas-
ing eificiency.

Therefore, from FIGS. 14 and 16, 1t 1s revealed that the
wireless charger apparatus 10 receives information on the
change in the power recerved from the battery pack, and thus
controls a power by changing a frequency as the battery pack
20 moves from the battery pack positioning block, which is a
cradle disposed on the wireless battery pack 10, 1n a horizon-
tal distance and a vertical distance respectively, compared to
FIGS. 13 and 15. In this case, 1t 1s seen that the power 1s
transmitted stably, and therefore the transmission efficiency
of the power 1s good.

Also, FIG. 17 shows a graph plotting an efficiency to the
movement of the battery pack 20 1n a horizontal direction, and
FIG. 18 shows a graph plotting an efliciency to the movement
of the battery pack 20 1 a vertical direction. Here, 1t 1s
revealed that the efficiency 1s better when there 1s a change in
frequency (an upper rectangular dots graph, POWER CON-
TROL) than when there 1s no change 1n frequency (a lower
curve graph, FIXED POWER).

According to the wireless charger system (A) for a battery
pack solution that 1s composed of the wireless charger appa-
ratus 10 and the battery pack 20, a power source 1s supplied to
the portable terminal block 30, wherein an mput power such
as a power for computers and notebook computers using a
USB port, an external power used as a power outlet, a mobile
power used as a cigar connection port 1n vehicles 1s easily
supplied to a portable terminal block.

In particular, a charging state may be easily checked
through the display state on the display block 19 of the wire-
less charger apparatus 10 according to the operation of the
wireless power charging system (A).

In addition, the wireless charger system according to the
present invention 1s provided with a shielding member to
protect the battery pack from the magnetic field generated by
the primary core block 151 of the wireless charger apparatus
10 and the secondary core block 210 of the battery pack 20, as
shown 1n FIGS. 19 to 21.

First of all, FIG. 19 1s an exploded perspective view show-
ing a configuration of a wireless battery pack 20 having a
wireless power recerver module. Here, a battery pack com-
posed of coil, fine metal, thin aluminum film (foil, etc.),
lithium 10n or lithium polymer has no effect on cells since a
thin aluminum film 1s 1ntroduced into the battery pack to
completely cut off the magnetic field, which allow the cells to
be charged/discharged at cell cycles of 500 or more. Here, the
shapes of the core include all kinds of cores. That 1s to say, the
shapes of the core may include a rectangular shape, a round
shape or an oval shape, and various cores such as a winding,
coil, a spiral core and the like may be provided herein. In this
case, the wireless battery pack 20 having a wireless power
receiver module includes a wireless power recetver circuit
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including a battery pack controller 24 and a charging circuit
block 25, both of which are formed 1n one side of the charging
battery cell 213, and the wireless power receiver circuit 223
may include a shielding member 219 for preventing a sur-
rounding magnetic field.

Also, the wireless battery pack 20 1s provided with shield-
ing plates 214, 215, 216, 217 and 218 provided 1n the bottom,
the front, the rear, the left side and the rnight side of the
charging battery cell 213 to protect the charging battery cell
213 from the magnetic field of the primary core block and the
secondary core block 210 by shielding the magnetic field.

Then, since the five regions, for example, the front, the rear,
the left side, the right side and the bottom of the charging
battery cell 213 are provided respectively with the shielding
plates 214, 215, 216, 217 and 218 to cut off the magnetic field
generated by the primary core block and the secondary core
block 210, 1t 1s possible to prevent damage of the charging
battery cell 213 from the magnetic field. Therefore, an addi-
tional shielding plate may be provided 1n an upper surface of
the charging battery cell 213, when necessary. In this case, it
1s desirable when temperature 1s not increased due to the

completely closed surroundings of the charging battery cell
213.

As described above, the shielding plates 214, 215,216,217
and 218 and the shielding member 219 may be formed of thin
discs including Al, Cu, N1 Alloy metals.

Also, a magnetic plate 29 1s formed between the shielding
plates 214 and the charge receiver module 212 to facilitate the
induction of the magnetic field induced from the secondary
sore 210, the shuelding plates 214 formed 1n the bottom of the
charging battery cell 213. This magnetic plate 29 includes
amorphous ferrites, Mn—~7n (50 parts by weight: 50 parts by
weight), Ni—Fe (80 parts by weight:20 parts by weight), fine
metals (Fe—S1—Cu—Nb), etc.

The magnetic plate 29 may be composed of an upper mag-
netic plate 291 formed between the shielding plates 214 and
the charge receiver module 212; and a lower magnetic plate
252 disposed 1n a lower portion of the charge receiver module
212. Therefore, the lower magnetic plate 292 has a lower plate
thorough hole as a thorough hole passed through the center
thereot. This shape of the lower plate thorough hole 293 1s
preferably formed with the same shape as the core of the
secondary core block 210. For example, FIG. 19 shows that
the lower plate thorough hole 293 of the lower magnetic plate
292 1s formed with a round shape since the secondary core
block 210 1s formed of a round core. However, when the core
1s Tormed with a rectangular shape or a polygonal shape, the
lower plate thorough hole 293 1s preferably formed with the
same shape. Therefore, an iduced electromotive force 1s
casily generated 1n the secondary core block 210 due to the
presence of the lower plate thorough hole 293, the secondary
core block 210 being that 1s present within the induced mag-
netic field, and the signal may be transmitted/recerved 1n an
casy mannet.

Also, the magnetic plate 29 1s provided with an nsulating
plate 211 that 1s provided between the shielding plates 214
and the charging battery cell 210 to insulate the charging
battery cell 210, the shielding plates 214 being formed 1n the
bottom of the charging battery cell 210. Since this insulating
plate 211 1s formed 1n the form of a mesh or thin film that 1s
made of Ni—Cu, the heat of the shielding plates 214 is not
delivered to the charging battery cell 213.

As another example of the magnetic field shielding mem-
ber, the magnetic plate 29 1s provided with a magnetic plate
29 (a primary HPES: Hanrim Postech FElectro-magnetic
shield) formed between an aluminum-based battery cell case
213" and the secondary core block 210 as shown 1n FIG. 20,
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the aluminum-based battery cell case 213' constituting an
outer body of the battery cell 213. In this case, a shield mesh
member 294 1s further provided as a secondary HPES
between the magnetic plate 29 (i.e., a primary HPES) and the
battery cell case 213." The magnetic plate 19 as a primary
HPES and the shield mesh member 294 as a secondary HPES

may be composed of the same components as 1 the above-
mentioned shielding member.

It 1s known that most of the magnetic field 1s shielded by the
magnetic plate 29 that 1s a primary HPES. As shown 1n FIG.
20, 1t 1s revealed that a line of magnetic force does not affect
a battery cell since the line of magnetic force 1s bent by the
magnetic plate 29 that 1s a shielding plate. As a result, the heat
1s generated 1n a peak region by the line of magnetic force, and
then radiated out by the metallic magnetic plate 29. In addi-
tion, the shield mesh member 294 as a secondary HPES 1s
tformed by coating a metal mesh with a coating agent selected
from the group consisting of amorphous ferrites, Mn—~7n (50
parts by weight:50 parts by weight), N1i—Fe (80 parts by
weight:20 parts by weight), or fine metals (Fe—S1—Cu—
Nb). Theretfore, the secondary HPES functions to shield the
magnetic field that 1s not shielded by the magnetic plate 29
that 1s a primary HPES. An eddy current 1s formed by exces-
stve line of magnetic force in the metal mesh of the shield
mesh member 294 that 1s a secondary HPES. In this case, the
battery pack should be affected by the magnetic field that 1s
generated by the primary core block and the secondary core
block due to the presence of the eddy current formed in the
metal mesh. In this experiment, 1t 1s revealed that about 90%
of the magnetic field 1s shielded by the magnetic plate 29 that
1s a primary HPES, and about 10% of the magnetic field 1s
shielded by the shield mesh member 294 that 1s a secondary
HPES.

The battery pack 20 including the magnetic plate 29 as a
primary HPES and the shield mesh member 294 as a second-
ary HPES 1s used to repeata charging experiment (500 cycles)
for the chargmg eificiency. FIG. 21 shows a graph that 1s
plotted using an 80% elliciency curve as the reference curve
(hereinafter, referred to as “standard etficiency line segment”
(D)), the 80% etliciency curve being obtained through the
repeated charging/discharging of a battery pack at 500 cycles
and referred to as a stable charging efficiency. First, when the
battery pack 20 1s generally charged through electrical con-
tacts without the exposure to the magnetic field (a graph
represented by “N”” 1n FIG. 21), the experiment of the battery
pack 20 1s carried out so that the charging capacities can be
plotted over the standard efficiency line segment, which 1ndi-
cates that the charging/discharging efficiency 1s stable 1n the
battery pack.

Accordingly, for the battery pack 20 according to the
present mvention, 1t 1s shown that the charging/discharging
elficiency by the magnetic plate 29 as a primary HPES and the
shield mesh member 294 as a secondary HPES (a graph
represented by “A” 1n FIG. 21) 1s stable with an efficiency of
83.9% on the basis of 500-cycle charging/discharging experi-
ment.

However, when the secondary HPES 1s not used in the
battery pack 20, 1t 1s shown that the charging/discharging
elficiency (a graph represented by “B” 1n FIG. 21) 1s rather
low with an efficiency of 75.3% on the basis of 460-cycle
charging/discharging experiment. When the primary HPES
and the secondary HPES are not used in the battery pack 20,
it 1s shown that the charging/discharging efficiency (a graph
represented by “C” 1n FIG. 21) 1s very low with an efficiency
of 74.5% 1n the charging/discharging experiment at 340
cycles that are far away below the 500 cycles. However, it 1s
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revealed that the battery pack 20 according to the present

11 -

invention shows a highly excellent charging/discharging e:
ciency.

While the present invention has been shown and described

in connection with the exemplary embodiments, 1t waill

be

apparent to those skilled in the art that modifications and
variations can be made without departing from the spirit and

scope of the invention as defined by the appended claims.

The invention claimed 1s:
1. A wireless charger system for battery pack solution,

comprising;

a wireless charger apparatus for receiving a power source
from the outside to transmit a power signal via a charg-
ing power transmitter block i a wireless mode; and

a battery pack for receiving a power signal from the wire-
less charger apparatus in a wireless mode to charge
power 1n a battery cell and supplying a power source to
a portable terminal block,

wherein the wireless charger apparatus has an outer body
composed of aresonant converter for supplying power to
the battery pack and a wireless charger case having a
central controller installed 1nside,

wherein the wireless charger case has a protruded round
portion formed around a rear edge and a display block
provided as a sloped surface 1n a front portion thereof,
wherein a flat surtace 1s formed between the protruded
round portion and the front portion and a battery pack
positioning block formed therein, the battery pack posi-
tioning block having a lower height than the protruded
round portion and the front portion, and

wherein a primary core block for transmitting power sup-
plied to the battery pack 1s installed inside the battery
pack positioning block to supply power to the battery
pack disposed on the battery pack positioning block.

2. The wireless charger system according to claim 1,

wherein the wireless charger apparatus comprises:

a power recerver block for recerving a power source from
the outside;

aresonant converter for converting an output signal includ-
ing a power signal and a data signal supplied from the
power recerver block and transmitting the converted out-
put signal to a charging power transmitter block pro-
vided with a primary core block;

a gate driver coupled to the power recerver block to trans-
mit an output signal including a data signal and a power
signal to the resonant converter, the gate driver being
controlled by the central controller and provided with a
bootstrap gate drive;

a current detector block coupled between the power
receiver block and the resonant converter to detect a data
signal of the battery pack through the transmission
operation by means of the primary core block;

a central controller for controlling the power receiver
block, the resonant converter, the gate driver and the
current detector block; and

a display block for displaying a state of the wireless charger
apparatus according to the control signal of the central
controller.

3. The wireless charger system according to claim 1,

wherein the battery pack comprises:

a secondary rectification circuit block for converting a
power that 1s induced through a secondary core block by
an mduced magnetic field generated by a primary core
block of the wireless charger apparatus;

a battery pack controller coupled to the secondary rectifi-
cation circuit block to supply a charging power to a
battery cell, to process data transmitted/received by the
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primary core block and the secondary core block and to
transmit data signals for a charging state of the battery
pack, an erroneous state of the battery pack and a native
ID signal value;

a battery pack charging circuit block for supplying power
to the battery cell, the power being supplied from the
secondary rectification circuit block under the control of
the battery pack controller, and supplying a power of the
battery cell to the portable terminal block;

a data mput/output block for transmitting/recerving data
to/from a portable terminal block under the control of
the battery pack controller relative to the data transmiut-
ted/recerved to/from the wireless charger apparatus, and
processing the data; and

a charge monitoring circuit block for checking a charging,
level of the battery cell and transmitting a fully-charged
or discharged signal to the battery pack controller.

4. The wireless charger system according to claim 3,

wherein the secondary core block has a core formed 1n a shape
selected from the group consisting of a round shape, a rect-
angular shape, an oval shape and a polygonal shape,

wherein the battery pack 1s attachable/detachable to/from
the portable terminal block and has an all-in-one hard
pack shape in which a power source stored 1n the battery
cell 1s connected to a terminal block,

wherein the secondary core block 1s formed integrally 1n
the rear of the portable terminal block and has a built-in
shape 1n which a circuit configuration of the battery pack
1s configured 1nside the portable terminal block together,
or

wherein the battery cell 1s formed in the battery pack and
has a battery pack charging circuit block coupled
through the terminal block, the battery pack charging
circuit block 34 being provided inside the portable ter-
minal block.

5. The wireless charger system according to claim 1,

wherein the display block comprises:

a display signal receiver block for recerving a control signal
transmitted from the central controller;

a light emitting diode (LED), a liquid crystal display
(LCD) panel and an 1icon LCD, all of which are turned on
according to the control signal transmitted from the cen-
tral controller;

an LED driver coupled to the display signal receiver block
to turn on the LED according to the control signal trans-
mitted from the central controller;

an LCD panel driver coupled to the display signal receiver
block to turn on the LCD panel according to the control
signal transmitted from the central controller; and

an 1con LCD driver coupled to the display signal receiver
block to turn on the icon LCD according to the control
signal transmitted from the central controller.

6. The wireless charger system according to any one of

claims 1 to 5, wherein the battery pack comprises:

a charge receiver module having a secondary core block
coiled therein;

shielding plates surrounding the bottom, the front, the rear
and the left and right sides of the charging battery cell
and made of Al, Cu, or N1 Alloy metals to protect the
charging battery cell from the magnetic field;

a magnetic plate provided between the shielding plates and
the charge recerver module and containing ferrites,
Mn—Zn (350 parts by weight:50 parts by weight),
Ni—Fe (80 parts by weight:20 parts by weight), or fine
metals (Fe—S1—Cu—Nb) to induce an induced mag-
netic field into the secondary core block;




US RE44,713 E

21

an insulating plate formed between the shielding plates and
the charging battery cell and formed of mesh made of
NI—Cu or an msulator to transier heat of the shielding
plates to the charging battery cell, the insulator being
able to emit heat and decrease thermal conductivity; and

a shielding member surrounding a wireless power receiver

circuit of the battery pack including a battery pack con-
troller and a charging circuit block and including Al, Cu,
or N1 Alloy metals to shield the magnetic field for the
wireless power receiver circuit,

wherein the magnetic plate includes an upper magnetic

plate formed between the shielding plates and the charge
receiver module; and a lower magnetic plate disposed 1n
a lower portion of the charge receiver module.
7. The wireless charger system according to any one of
claims 1 to 5,
wherein the battery pack includes a magnetic plate that is a
primary shielding member and a shield mesh member
that 1s a secondary shielding member, both of the shield-
ing members being formed between a battery cell case of
the battery cell and the secondary core block, and the
magnetic plate and the shield mesh member contain
ferrites, Mn—7Zn (50 parts by weight:50 parts by
weight), Ni—Fe (80 parts by weight:20 parts by
weight), or fine metals (Fe—S1—Cu—Nb) and the
shield mesh member 1s formed 1n a mesh shape.
8. A method for controlling a wireless charger system for
battery pack solution, comprising a wireless charger appara-
tus for recerving a power source from the outside to transmit
a power signal via a charging power transmitter block in a
wireless mode; and a battery pack for recerving a power signal
from the wireless charger apparatus in a wireless mode to
charge power 1n a battery cell and supplying a power source to
a portable terminal block, the method comprising:
waiting for charging of an externally supplied power
source by checking a state of the wireless charger appa-
ratus prior to performing a wireless charging through the
charging power transmitter block of the wireless charger
apparatus;
transmitting a call signal for native ID of the battery pack to
sense the battery pack through the charging power trans-
mitter block of the wireless charger apparatus;

transmitting information on a native ID value and a state of
the battery pack via the secondary core block of the
battery pack by recerving a call signal of the native 1D
transmitted from the wireless charger apparatus 1n the
battery pack, the native ID value being stored 1n a native
ID transmaission block of the battery pack;

determining the native ID value of the battery pack trans-
mitted from the battery pack and the state of the battery
pack;

charging a power 1n the battery pack by receving a power

via the charging power transmitter block of the wireless
charger apparatus when the battery pack 1s ready to be
charged;

sensing a completely charged signal 1n the wireless charger

apparatus when the completely charged signal 1s trans-
mitted from the battery pack in the step of charging the
battery pack; and

waiting for reception of the information on the charging

level and the battery pack state from the battery pack by
suspending a charging operation in the central controller
of the wireless charger apparatus when the information
on the completely charged signal 1s received from the
battery pack.

9. A method for rveceiving a power signal in a veceiver of a
wireless charger system, wherein the system comprises a

22

wireless charger apparatus which generates a magnetic field,
and the receiver magnetically coupled with the wireless
charger apparatus so that the power signal is received induc-
tively by the veceiver, the method comprising:

d receiving, from the wirveless charger apparatus in a standby
mode, an initial signal used by the wireless charger
apparatus to detect the presence of the veceiver,

transmitting, to the wireless charger apparatus in an 1D
call mode, information on a native ID of the receiver;

10 receiving, in a charging mode, the power signal transferred
from the wireless charger apparatus; and

transmitting, to the wireless charger apparatus, a data

signal comprising at least one of a charging state, an

5 error state, and a completely charged state of a battery.

10. The method of claim 9, further comprising:
rectifying the power signal into a DC power signal,
wherein the DC power signal is supplied to the battery.
11. The method of claim 9, wherein the wireless charger
20 apparatus diffeventiates, in the standby mode, the receiver
from a foreign substance.
12. The method of claim 9, further comprising:
displaving the at least one of the charging state, the error
state, and the completely charged state of the battery.
25 ]3. A receiver for receiving a power signal in a wireless
charger system, wherein the system comprises a wireless
charger apparatus which generates a magnetic field, and the
receiver magnetically coupled with the wireless charger
apparatus so that the power signal is veceived inductively by

V' the receiver, the receiver COMprising.

a secondary core block which receives, from the wireless
charger apparatus in a standby mode, an initial signal
used for the wireless charvger apparatus to detect the

15 presence of the rveceiver,

a native 1D transmission block which transmits, to the
wireless charger apparatus in an ID call mode, infor-
mation on a native ID of the receiver in response to the
initial signal; and

40  acontroller which transmits, to the wireless charger appa-
ratus, a data signal comprising at least one of a charging
state, an evvor state, and a completely charvged state of a

battery,
wherein the secondary cove block receives, in a charging
45 mode, the power signal transferred from the wireless

charger apparatus.

14. The rveceiver of claim 13, further comprising:

a rectification circuit block which vectifies the power signal
into a DC power signal, and which supplies the DC

50 power signal to the battery.

15. The rveceiver of claim 13, further comprising:

a display block which displays the at least one of the
charging state, the ervor state, the completely charged
state of the battery.

55  16. A method for transmitting a power signal to a wireless
charger apparatus of a wireless charger system, wherein the
system comprises the wireless charger apparatus which gen-
erates a magnetic field, and a receiver magnetically coupled
with the wireless charger apparatus so that the power signal

60 is transmitted inductively to the veceiver, the method compris-
Ing.

detecting, in a standby mode, the presence of the receiver
by transmitting an initial signal to the receiver;

receiving, in an ID call mode, from the receiver, informa-

65 tion on a native ID of the receiver;

transmitting, in a charging mode, the power signal to the
receiver; and
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receiving, from the receiver, a data signal comprising at
least one of a charging state, an error state, and a com-
pletely charged state of a battery.
17. The method of claim 16, wherein the initial signal is
transmitted continuously until the wireless charger apparatus
receives an acknowledge response signal from the rveceiver.

18. The method of claim 17, further comprising:
differentiating the veceiver from a foreign substance based

on the acknowledge rvesponse signal.

19. The method of claim 18, further comprising:

when the foreign substance is detected, suspending the

transmitting of the power signal to the veceiver.

20. A wireless charger apparatus for transmitting a power
signal in a wireless charger system, wherein the system com-
prises the wireless charger apparatus which generates a mag-
netic fleld, and a receiver magnetically coupled with the
wireless charger apparatus so that the power signal is trans-
mitted inductively to the receiver, the wireless charger appa-
ratus comprising. 20

a signal detector block which detects, in a standby mode,

the presence of the receiver by transmitting an initial
signal to the receiver and by receiving, in an ID call
mode, from the receiver, information on a native ID of
the receiver; 25
a primary cove block which transmits, in a charging mode,
the power signal to the receiver; and
a current detector block which receives, from the receiver,
a data signal comprising at least one of a charging state,
an errvor state, and a completely charged state of a bat- 30
lery.

21. The wireless charger apparatus of claim 20, wherein
the signal detector block transmits the initial signal continu-
ously until the signal detector block receives an acknowledge
response signal from the receiver. 35

22. The wireless charger apparatus of claim 21, wherein
the wireless charger apparatus diffeventiates the receiver
from a foreign substance based on the acknowledge response
signal.

23. The wireless charger apparatus of claim 22, further 40
COmprising:

a central controller which, when the foreign substance is

detected, suspends the transmitting of the power signal
to the receiver.

24. A method for receiving a power signal at a veceiver in 45
a wireless charvger system, wherein the system comprises a
wireless charger apparatus which generates a magnetic field,
and the rveceiver magnetically coupled with the wireless
charger apparatus so that the power signal is received induc-
tively by the receiver, the method comprising: 50

detecting whether a voltage level of the power signal

received from the wireless charger apparatus exceeds a
reference voltage value or not; and

transmitting, to the wireless charger apparatus, a signal

which adjusts the power signal, wherein the signal com- 55
prises a power save code signal which reduces the
power signal when the voltage level exceeds the refer-
ence voltage value, and

receiving, from the wireless charger apparatus, a reduced

power signal comprising a parameter which is changed 60
from a parameter of the power signal based on the power
save code signal.

25. The method of claim 24, wherein the parameter com-
prises a frequency, and the frequency is changed in a manner
which veduces the power signal. 65

26. The method of claim 25, whevein the frequency is
changed by using a frequency automatic variable algorithm.

10
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27. A receiver for receiving a power signal in a wireless
charger system, wherein the system comprises a wireless
charger apparatus which generates a magnetic field, and the
receiver magnetically coupled with the wireless charger
apparatus so that the power signal is veceived inductively by
the receiver, the receiver comprising:

a secondary core block which receives the power signal

from the wireless charger apparatus; and

a controller which detects whether a voltage level of the

power signal exceeds a rveference voltage value or not,
and which transmits, to the wireless charger apparatus,
a signal for adjusting the power signal, wherein the
signal comprises a power save code signal which
reduces the power signal when the voltage level exceeds
the reference voltage value;

wherein the secondary core block receives, from the wire-

less charger apparatus, a veduced power signal com-
prising a pavameter which is changed from a pavameter
of the power signal based on the power save code signal.

28. The receiver of claim 27, whervein the parameter
includes a frequency and the wireless charger apparatus
changes the frequency in a manner which rveduces the power
signal.

29. The receiver of claim 28, wherein the wireless charger
apparatus changes the frequency by using a frequency auto-
matic variable algorithm.

30. A method for transmitting a power signal to a wireless
charger apparatus in a wireless charger system, wherein the
system comprises the wireless chavger apparatus which gen-
erates a magnetic field, and a receiver magnetically coupled
with the wireless charger apparatus so that the power signal
is transmitted inductively to the receiver, the method compris-
Ing:

transmitting the power signal to the receiver using the

magnetic field;

receiving a signal which adjusts the power signal from the

power receiver, wherein the signal comprises a power
save code signal which reduces the power signal when a
voltage level in the power receiver exceeds a reference
voltage value; and

changing a parvameter which induces the magnetic field

based on the power save code signal.

31. The method of claim 30, wherein the parameter com-
prises a frequency and the frequency is changed in a manner
which reduces the power signal.

32. The method of claim 31, wherein the frequency is
changed by using a frequency automatic variable algorithm.

33. A wireless charger apparatus for transmitting a power
signal in a wireless charger system, whevein the system com-
prises the wireless chavger apparatus which generates a mag-
netic field, and a receiver magnetically coupled with the
wireless charger apparatus so that the power signal is trans-
mitted inductively to the receiver, the wireless charger appa-
ratus comprising:

a primary core block which transmits the power signal to

the receiver using the magnetic field,

wherein the wireless charger apparatus is which receives,

from the power receiver, a signal which adjusts the
power signal,

wherein the signal comprises a power save code signal

which veduces the power signal when a voltage level in
the power receiver exceeds a rveference voltage value,
and which changes a parameter which induces the mag-
netic field based on the power save code signal.
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34. The wireless charger apparatus of claim 33, wherein
the parameter comprises a frequency and the wireless
charger apparatus changes the frequency in a manner which
reduces the power signal.

35. The wireless charger apparatus of claim 34, wherein 5
the wireless charger apparatus changes the frequency by
using a frequency automatic variable algorithm.
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