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WIRELESS POWER TRANSMITTER AND
METHOD FOR CONTROLLING WIRELESS
POWER TRANSMITTER

TECHNICAL FIELD

[0001] The present invention relates to a wireless power
transmitter and a control method thereof, and more particu-
larly, to a wireless power transmitter capable of performing
communication according to a predetermined scheme and a
control method thereof.

BACKGROUND ART

[0002] Mobile terminals such as mobile phones, Personal
Digital Assistants (PDAs), and the like are powered by
rechargeable batteries. The battery of the mobile terminal is
charged with electrical energy by a separate charging device.
Typically, a separate contact terminal is formed on the outer
side of each of the charging device and the battery, and the
charging device and the battery are electrically connected to
each other through contact between the two separate contact
terminals.

[0003] However, in such a contact-type charging scheme,
the contact terminals protrude outwardly, and thus are easily
contaminated by foreign substances. As a result, battery
charging is not correctly performed. Further, battery charg-
ing may not be correctly performed when the contact
terminals are exposed to moisture.

[0004] In order to solve the above-mentioned problems, a
wireless charging technology or a non-contact charging
technology has recently been developed and used in many
electronic devices.

[0005] The wireless charging technology uses wireless
power transmission and reception, and corresponds to, for
example, a system in which a battery is automatically
charged if the battery is just put on a charging pad without
connecting the mobile phone to a separate charging connec-
tor. Typically, the wireless charging technology is generally
known to be used in wireless electric toothbrushes or
wireless electric shavers. The wireless charging technology
can improve a waterproof function because it can be used to
wirelessly charge the electronic devices. The wireless charg-
ing technology can improve the portability of the electronic
devices because it does not require a wired charger. There-
fore, it is expected that technologies related to the wireless
charging technology will be significantly developed in the
coming age of electric cars.

[0006] The wireless charging technology largely includes
an electromagnetic induction scheme using a coil, a reso-
nance scheme using resonance, and a Radio Frequency
(RF)/microwave radiation scheme for converting electrical
energy into a microwave and transmitting the microwave.
[0007] Until now, the wireless charging technology using
the electromagnetic induction scheme has been the main-
stream technology. However, recently, experiments in which
power is wirelessly transmitted over a distance of several
tens of meters by using microwaves have been successful at
home and abroad. Accordingly, it is expected that an envi-
ronment in which all electronic devices can be wirelessly
charged at anytime and anywhere will be realized in the near
future.

[0008] A power transmission method using electromag-
netic induction corresponds to a scheme for transmitting
power between a primary coil and a secondary coil. When a
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magnet approaches the coil, an induced current is generated.
A transmission side generates a magnetic field by using the
induction current, and a reception side generates electrical
energy by inducing a current according to a change in the
magnetic field. This phenomenon is called a magnetic induc-
tion phenomenon, and the power transmission method using
this phenomenon has excellent energy transmission effi-
ciency.

[0009] With respect to the resonance scheme, in 2005,
Professor Soljacic of the Massachusetts Institute of Tech-
nology (MIT) published a report on a system in which
electricity is wirelessly transferred from a charging device to
a device to be charged by using a power transmission
principle of the resonance scheme known as a coupled mode
theory even when the device to be charged is several meters
away from the charging device. A wireless charging system
of the MIT research team employs the physics concept
called “resonance” in which when a tuning fork oscillates at
a particular frequency, a wine glass next to the tuning fork
will oscillate at the same frequency. The MIT research team
caused an electromagnetic wave containing electrical energy
to resonate instead of causing sound to resonate. It is known
that the resonant electrical energy does not affect surround-
ing machines and human bodies differently from other
electromagnetic waves because the resonant electrical
energy is directly transferred only to a device having a
resonance frequency and its unused part is reabsorbed into
an electromagnetic field instead of spreading into the air.
[0010] Meanwhile, these days, research on a wireless
charging method has been actively being conducted, but
standards for a wireless charging order, a search for a
wireless power transmitter/receiver, selection of a commu-
nication frequency between the wireless power transmitter
and the wireless power receiver, adjustment of wireless
power, selection of a matching circuit, and communication
time distribution for each wireless power receiver in one
charging cycle, and the like, have not been proposed.
Particularly, it is required to propose a standard for a
configuration and a procedure in which the wireless power
receiver selects the wireless power transmitter from which
the wireless power receiver is to receive wireless power.
[0011] The wireless power transmitter and the wireless
power receiver may communicate with each other on the
basis of a predetermined scheme (e.g., a Zigbhee scheme or
a Bluetooth low energy scheme). An out-band scheme, such
as the Zigbee scheme or the Bluetooth low energy scheme,
allows an available distance of communication to increase.
Accordingly, even when the wireless power transmitter and
the wireless power receiver are placed such that the distance
therebetween is relatively long, the wireless power trans-
mitter and the wireless power receiver can communicate
with each other. Specifically, even when the wireless power
transmitter is located at such a relatively long distance from
the wireless power receiver that the wireless power trans-
mitter cannot transmit wireless power to the wireless power
receiver, the wireless power transmitter can communicate
with the wireless power receiver.

DETAILED DESCRIPTION OF THE
INVENTION

Technical Problem

[0012] A conventional wireless power transmitter includes
a resonator included in a particular class. A class may be a
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classification criterion for the amount of power transmitted
by a wireless power transmitter, and the wireless power
transmitter may include a resonator included in one class.
Meanwhile, a resonator included in a relatively large class
transmits relatively large wireless power. In this respect,
even when a wireless power receiver included in a relatively
small category is placed on the wireless power transmitter,
the wireless power transmitter transmits relatively large
wireless power to the wireless power receiver, and thus a
problem occurs in that power is wasted.

[0013] The present invention has been devised to solve the
above-mentioned problems or other problems, and can pro-
vide a wireless power transmitter including multiple power
transmission units and a control method thereof.

Technical Solution

[0014] In accordance with an aspect of the present inven-
tion, a control method of a wireless power transmitter for
transmitting wireless power to at least one wireless power
receiver is provided. The control method may include
receiving information related to the wireless power receiver,
from each of the at least one wireless power receiver; and
controlling each of multiple power transmission units
included in the wireless power transmitter based on the
information related to the wireless power receiver.

[0015] In accordance with another aspect of the present
invention, a wireless power transmitter for transmitting
wireless power to at least one wireless power receiver is
provided. The wireless power transmitter may include mul-
tiple power transmission units; a communication unit that
receives information related to the wireless power receiver,
from each of the at least one wireless power receiver; and a
control unit that controls each of the multiple power trans-
mission units based on the information related to the wire-
less power receiver.

Advantageous Effects

[0016] According to various embodiments of the present
invention, a wireless power transmitter including multiple
power transmission units can be provided. Accordingly, a
power transmission unit belonging to a low power class can
be implemented in the form of being simply attached to the
wireless power transmitter, and thus can be simply manu-
factured. Also, wireless power receivers in various forms
may perform charging with good efficiency. Further, power
transmission units of various classes can be included, and
thus the effect of a reduction in wasted power can be
produced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a conceptual view illustrating an overall
operation of a wireless charging system.

[0018] FIG. 2 illustrates examples of a wireless power
transmitter and a wireless power receiver according to an
embodiment of the present invention.

[0019] FIG. 3 is a detailed block diagram illustrating a
wireless power transmitter and a wireless power receiver
according to an embodiment of the present invention.
[0020] FIG. 4 is a signal flow diagram illustrating opera-
tions of a wireless power transmitter and a wireless power
receiver according to an embodiment of the present inven-
tion.
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[0021] FIG. 5 is a flowchart illustrating operations of a
wireless power transmitter and a wireless power receiver
according to another embodiment of the present invention.
[0022] FIG. 6 is a graph of the amount of power applied
by a wireless power transmitter against a time axis.

[0023] FIG. 7 is a flowchart illustrating a control method
of'a wireless power transmitter according to an embodiment
of the present invention.

[0024] FIG. 8 is a graph of the amount of power applied
by a wireless power transmitter against a time axis according
to an embodiment of FIG. 7.

[0025] FIG. 9 is a flowchart illustrating a control method
of'a wireless power transmitter according to an embodiment
of the present invention.

[0026] FIG. 10 is a graph of the amount of power applied
by a wireless power transmitter against a time axis according
to an embodiment of FIG. 9.

[0027] FIG. 11 is block diagrams illustrating a wireless
power transmitter and a wireless power receiver in a Stand
Alone (SA) mode according to an embodiment of the
present invention.

[0028] FIG. 12 is a block diagram illustrating a wireless
power transmitter and a wireless power receiver according
to various embodiments of the present invention.

[0029] FIG. 13 is a conceptual view for explaining a
connection between power transmission units according to
various embodiments of the present invention.

[0030] FIG. 14 is a conceptual view for explaining a
wireless power transmitter and a wireless power receiver
according to various embodiments of the present invention.
[0031] FIG. 15 is a flowchart illustrating a control method
of'a wireless power transmitter according to various embodi-
ments of the present invention.

[0032] FIGS. 16A to 16C are block diagrams illustrating a
wireless power transmission/reception system according to
various embodiments of the present invention.

[0033] FIG. 17 is a circuit diagram illustrating a wireless
power transmission/reception system according to various
embodiments of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0034] Hereinafter, exemplary embodiments of the present
invention will be described in more detail with reference to
the accompanying drawings. It should be noted that the same
elements in the accompanying drawings will be designated
by the same reference numerals wherever possible. A
detailed description of known functions and configurations,
which may unnecessarily obscure the subject matter of the
present invention, will be omitted in the following descrip-
tion and the accompanying drawings.

[0035] First, a concept of a wireless charging system,
which may be applied to embodiments of the present inven-
tion, will be described with reference to FIG. 1 to FIG. 11,
and then, a wireless power transmitter according to various
embodiments of the present invention will be described in
detail with reference to FIG. 12 to FIG. 17.

[0036] FIG. 1 is a conceptual view illustrating an overall
operation of a wireless charging system. Referring to FIG. 1,
the wireless charging system includes a wireless power
transmitter 100 and one or more wireless power receivers

110-1, 110-2, . . ., and 110-n.
[0037] The wireless power transmitter 100 may wirelessly
transmit power 1-1, power 1-2, . . . , and power 1-» to the

one or more wireless power receivers 110-1, 110-2, . . ., and
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110-n, respectively. More specifically, the wireless power
transmitter 100 may wirelessly transmit power 1-1, power
1-2, ..., and power 1-x to only the wireless power receivers
authenticated after going through a predetermined authen-
tication procedure.

[0038] The wireless power transmitter 100 may form an
electrical connection to the wireless power receivers 110-1,
110-2, . . . , and 110-n. For example, the wireless power
transmitter 100 may transmit wireless power having a form
of an electromagnetic wave to each of the wireless power
receivers 110-1, 110-2, . . . , and 110-7.

[0039] Meanwhile, the wireless power transmitter 100
may perform bidirectional communication with the wireless
power receivers 110-1, 110-2, . . . , and 110-». Here, the
wireless power transmitter 100 and the wireless power
receivers 110-1, 110-2, . . . , and 110-» may process or
transmit and receive packets 2-1, 2-2, . . . , and 2-r each
including predetermined frames. The above-described frame
will be described in more detail below. Particularly, the
wireless power receiver may be implemented by using a
mobile communication terminal, a PDA, a Personal Media
Player (PMP), a smart phone, or the like.

[0040] The wireless power transmitter 100 may wirelessly
provide power to the multiple wireless power receivers
110-1, 110-2, . . ., and 110-n. For example, the wireless
power transmitter 100 may transmit power to the multiple
wireless power receivers 110-1, 110-2, . . ., and 110-% in the
resonance scheme. When the wireless power transmitter 100
employs the resonance scheme, it is desirable that a distance
between the wireless power transmitter 100 and the multiple
wireless power receivers 110-1, 110-2, . . . , and 1110-» may
be less than or equal to 30 m. Alternatively, when the
wireless power transmitter 100 employs the electromagnetic
induction scheme, it is desirable that a distance between the
wireless power transmitter 100 and the multiple wireless

power receivers 110-1, 110-2, . . . , and 110-» may be less
than or equal to 10 cm.
[0041] Each of the wireless power receivers 110-1, 110-2,

., and 1110-» may receive wireless power from the
wireless power transmitter 100 and may charge a battery
included therein. Also, each of the wireless power receivers
110-1, 110-2, . . ., and 1110-z may transmit, to the wireless
power transmitter 100, a signal for requesting the transmis-
sion of wireless power, information required to receive
wireless power, state information of a wireless power
receiver, or control information required by the wireless
power transmitter 100. Information of the signal transmitted
to the wireless power transmitter 100 will be described in
more detail below.

[0042] Also, each of the wireless power receivers 110-1,
110-2, . . ., and 1110-2 may transmit a message indicating
a charging status thereof to the wireless power transmitter
100.

[0043] The wireless power transmitter 100 may include a
display means such as a display unit, and may display a state
of each of the wireless power receivers 110-1, 110-2, . . .,
and 1110-z based on a message received from each of the
wireless power receivers 110-1, 110-2, . . . , and 1110-n.
Also, the wireless power transmitter 100 may display an
expected time period until the charging of each of the
wireless power receivers 110-1, 110-2, . . ., and 1110-z is
completed, together with the state of each of the wireless
power receivers 110-1, 110-2, . . . , and 1110-7.
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[0044] The wireless power transmitter 100 may transmit a
control signal for disabling a wireless charging function of
each of the wireless power receivers 110-1, 110-2, . . . , and
1110-7. The wireless power receiver which has received the
control signal for disabling the wireless charging function
from the wireless power transmitter 100, may disable the
wireless charging function thereof.

[0045] FIG. 2 illustrates examples of a wireless power
transmitter and a wireless power receiver according to an
embodiment of the present invention.

[0046] As illustrated in FIG. 2, the wireless power trans-
mitter 200 may include at least one of a power transmission
unit 211, a control unit 212, a communication unit 213, a
display unit 214, and a storage unit 215.

[0047] The power transmission unit 211 may provide
power that the wireless power transmitter 200 requires, and
may wirelessly provide power to the wireless power receiver
250. Here, the power transmission unit 211 may supply
power in the form of Alternating Current (AC). Alterna-
tively, the power transmission unit 211 may convert the
power in the form of Direct Current (DC) into power in the
form of AC by using an inverter and may supply the power
in the form of AC. The power transmission unit 211 may be
implemented in the form of a built-in battery. Alternatively,
the power transmission unit 211 may be implemented in the
form of an interface for receiving power, and may serve to
receive power from the outside and supply the received
power to elements other than itself. Those skilled in the art
will easily understand that the power transmission unit 211
is not limited if it corresponds to any means capable of
providing power having an AC waveform.

[0048] The control unit 212 may control an overall opera-
tion of the wireless power transmitter 200. The control unit
212 may control the overall operation of the wireless power
transmitter 200 by using an algorithm, a program or an
application, which is read from a storage unit 215 and is
required for control. The control unit 212 may be imple-
mented in the form of a Central Processing Unit (CPU), a
microprocessor, a minicomputer, or the like.

[0049] The communication unit 213 may communicate
with the wireless power receiver 250 by using a predeter-
mined scheme. The communication unit 213 may receive
power information from the wireless power receiver 250.
Here, the power information may include at least one of
capacity, battery residual quantity, the number of times of
charging, usage, battery capacity, and battery charge/con-
sumption ratio of the wireless power receiver 250.

[0050] Also, the communication unit 213 may transmit a
charging function control signal for controlling a charging
function of the wireless power receiver 250. The charging
function control signal may be a control signal which
controls the wireless power reception unit 251 of the par-
ticular wireless power receiver 250 to enable or disable the
charging function of the particular wireless power receiver
250. Alternatively, as described in more detail below, the
power information may include information on, for
example, insertion of a wired charging terminal, transition
from a Stand Alone (SA) mode to a Non Stand Alone (NSA)
mode, release from an error situation, etc. Also, the charging
function control signal may be information related to the
determination of a cross-connection according to various
embodiments of the present invention. For example, the
charging function control signal may include identification
information, configuration information, and the like for
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determining the cross-connection, and may include pattern
information or time information related to a load change of
the wireless power receiver 250 for determining the cross-
connection.

[0051] The communication unit 213 may receive signals
from another wireless power transmitter (not illustrated) as
well as from the wireless power receiver 250.

[0052] The control unit 212 may display the state of the
wireless power receiver 250 on the display unit 214 on the
basis of a message received from the wireless power
receiver 250 through the communication unit 213. Also, the
control unit 212 may display, on the display unit 214, an
expected time period until the wireless power receiver 250
is completely charged.

[0053] Also, as illustrated in FIG. 2, the wireless power
receiver 250 may include at least one of a power reception
unit 251, a control unit 252, a communication unit 253, a
display unit 258, and a storage unit 259.

[0054] The power reception unit 251 may wirelessly
receive power transmitted by the wireless power transmitter
200. Here, the power reception unit 251 may receive power
in the form of AC.

[0055] The control unit 252 may control an overall opera-
tion of the wireless power receiver 250. The control unit 252
may control the overall operation of the wireless power
receiver 250 by using an algorithm, a program or an appli-
cation, which is read from a storage unit 259 and is required
for control. The control unit 252 may be implemented in the
form of a CPU, a microprocessor, a minicomputer, or the
like.

[0056] The communication unit 253 may communicate
with the wireless power transmitter 200 by using a prede-
termined scheme. The communication unit 253 may trans-
mit power information to the wireless power transmitter
200. Here, the power information may include at least one
of capacity, battery residual quantity, the number of times of
charging, usage, battery capacity, and battery charge/con-
sumption ratio of the wireless power receiver 250.

[0057] Also, the communication unit 253 may transmit a
charging function control signal for controlling a charging
function of the wireless power receiver 250. The charging
function control signal may be a control signal which
controls the wireless power reception unit 251 of the par-
ticular wireless power receiver 250 to enable or disable the
charging function of the particular wireless power receiver
250. Alternatively, as described in more detail below, the
power information may include information on, for
example, insertion of a wired charging terminal, transition
from a Stand Alone (SA) mode to a Non Stand Alone (NSA)
mode, release from an error situation, etc. Also, the charging
function control signal may be information related to the
determination of a cross-connection according to various
embodiments of the present invention. For example, the
charging function control signal may include identification
information, configuration information, and the like for
determining the cross-connection, and may include pattern
information or time information related to a load change of
the wireless power receiver 250 for determining the cross-
connection.

[0058] The control unit 252 may control the display unit
258 to display the state of the wireless power receiver 250.
Also, the control unit 252 may display, on the display unit
258, an expected time period until the wireless power
receiver 250 is completely charged.

[0059] FIG. 3 is a detailed block diagram illustrating a
wireless power transmitter and a wireless power receiver
according to an embodiment of the present invention.
[0060] As illustrated in FIG. 3, the wireless power trans-
mitter 200 may include at least one of a Tx resonance unit
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(a Tx resonator) 211a, a control unit (e.g., an MCU) 212, a
communication unit (e.g., an out-of-band signaling unit)
213, a driving unit (a power supply) 217, an amplification
unit (a power amp) 218, a matching unit (a matching circuit)
216, and a sensing unit 219. The wireless power receiver 250
may include at least one of an Rx resonance unit (an Rx
resonator) 251a, a control unit 252, a communication unit
253, a rectification unit (a rectifier) 254, a DC/DC conver-
sion unit 255, a switching unit (a switch) 256, and a load unit
(a client device load) 257.

[0061] The driving unit 217 may output DC power having
a preset voltage value. The voltage value of the DC power
output by the driving unit 217 may be controlled by the
control unit 212.

[0062] A DC current output from the driving unit 217 may
be output to the amplification unit 218. The amplification
unit 218 may amplify the DC current by a preset gain. Also,
the amplification unit 218 may convert DC power into AC
power on the basis of a signal input from the control unit
212. Accordingly, the amplification unit 218 may output AC
power.

[0063] The matching unit 216 may perform impedance
matching. For example, the matching unit 216 may adjust an
impedance seen from the matching unit 216 and may control
output power to have high efficiency or high output. The
sensing unit 219 may sense a load change caused by the
wireless power receiver 250 through the Tx resonance unit
211a or the amplification unit 218. A result of the sensing
from the sensing unit 219 may be provided to the control
unit 212.

[0064] The matching unit 216 may adjust an impedance on
the basis of the control of the control unit 212. The matching
unit 216 may include at least one of a coil and a capacitor.
The control unit 212 may control a connection state with at
least one of the coil and the capacitor, and thereby may
perform impedance matching.

[0065] The Tx resonance unit 211a may transmit input AC
power to the Rx resonance unit 251a. The Tx resonance unit
211a and the Rx resonance unit 251a may be implemented
by resonant circuits both having an identical resonance
frequency. For example, the resonance frequency may be
determined as 6.78 MHz. In an embodiment of the present
invention, an inverter unit (not illustrated) may convert DC
power from the driving unit 217 to AC power, and may
output the AC power to the Tx resonance unit 211a.
[0066] Meanwhile, the communication unit 213 may com-
municate with the communication unit 253 of the wireless
power receiver 250, and may perform communication (Wi-
Fi, ZigBee, or BT/BLE) at, for example, a bidirectional 2.4
GHz frequency.

[0067] The Rx resonance unit 251a may receive power for
charging.
[0068] The rectification unit 254 may rectify wireless

power, which the Rx resonance unit 251a receives, in the
form of DC, and may be implemented in the form of, for
example, a diode bridge. The DC/DC conversion unit 255
may convert the rectified power by a preset gain. For
example, the DC/DC conversion unit 255 may convert the
rectified power in such a manner that an output side has a
voltage of 5 V. Meanwhile, minimum and maximum values
of a voltage which may be applied to a front end of the
DC/DC conversion unit 255 may be preset.

[0069] The switching unit 256 may connect the DC/DC
conversion unit 255 to the load unit 257. The switching unit
256 may maintain an on/off state according to the control of
the control unit 252. The switching unit 256 may be omitted.
When the switching unit 256 is in the on state, the load unit
257 may store the converted power which is input from the
DC/DC conversion unit 255.
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[0070] FIG. 4 is a signal flow diagram illustrating opera-
tions of a wireless power transmitter and a wireless power
receiver according to an embodiment of the present inven-
tion. As illustrated in FIG. 4, the wireless power transmitter
400 may be powered on in step S401. When the wireless
power transmitter 400 is powered on, the wireless power
transmitter 400 may configure an environment in step S402.
[0071] The wireless power transmitter 400 may enter a
power save mode in step S403. In the power save mode, the
wireless power transmitter 400 may apply different types of
detection power beacons in respective cycles, and this
configuration will be described in more detail with reference
to FIG. 6. For example, as illustrated in FIG. 4, the wireless
power transmitter 400 may apply detection power beacons
(e.g., short beacons or long beacons) of steps S404 and
S405, and sizes of power values of the detection power
beacons of steps S404 and S405 may be different. Some or
all of the detection power beacons of steps S404 and S405
may have the amount of power and an application time
period which enable driving of the communication unit of
the wireless power receiver 450. For example, the wireless
power receiver 450 may drive the communication unit by
using some or all of the detection power beacons of steps
S404 and S405 and may communicate with the wireless
power transmitter 400. The above-described state may be
referred to as a “null state (S406).”

[0072] The wireless power transmitter 400 may detect a
load change due to the placement of the wireless power
receiver 450. The wireless power transmitter 400 may enter
a low power mode in step S408. The low power mode will
be described in more detail with reference to FIG. 6.
Meanwhile, the wireless power receiver 450 may drive the
communication unit on the basis of power received from the
wireless power transmitter 400, in step S409.

[0073] The wireless power receiver 450 may transmit a
wireless power transmitter (i.e., Power Transmitting Unit
(PTU)) searching signal to the wireless power transmitter
400 in step S410. The wireless power receiver 450 may
transmit the PTU searching signal as a BLE-based ADver-
tisement (AD) signal. The wireless power receiver 450 may
transmit a PTU searching signal periodically, and may
transmit the PTU searching signal until the wireless power
receiver 450 receives a response signal from the wireless
power transmitter 400 or until a preset time period arrives.
[0074] When receiving the PTU searching signal from the
wireless power receiver 450, the wireless power transmitter
400 may transmit a wireless power receiver (i.e., Power
Receiving Unit (PRU)) response signal in step S411. Here,
the PRU response signal may form a connection between the
wireless power transmitter 400 and the wireless power
receiver 450.

[0075] The wireless power receiver 450 may transmit a
PRU static signal in step S412. Here, the PRU static signal
may be a signal indicating a state of the wireless power
receiver 450, and may be used to request subscription to the
wireless power network managed by the wireless power
transmitter 400.

[0076] The wireless power transmitter 400 may transmit a
PTU static signal in step S413. The PTU static signal
transmitted by the wireless power transmitter 400 may be a
signal indicating the capability of the wireless power trans-
mitter 400.

[0077] When the wireless power transmitter 400 and the
wireless power receiver 450 transmit and receive the PRU
static signal and the PTU static signal, the wireless power
receiver 450 may periodically transmit a PRU dynamic
signal in steps S414 and S415. The PRU dynamic signal
may include at least one piece of parameter information
measured by the wireless power receiver 450. For example,
the PRU dynamic signal may include voltage information at

Jan. 26, 2017

the rear end of the rectification unit of the wireless power
receiver 450. The state of the wireless power receiver 450
may be referred to as a “boot state (S407).”

[0078] The wireless power transmitter 400 may enter a
power transmission mode in step S416, and may transmit a
PRU control signal, which is a command signal for allowing
the wireless power receiver 450 to perform charging, in step
S417. In the power transmission mode, the wireless power
transmitter 400 may transmit charging power.

[0079] The PRU control signal transmitted by the wireless
power transmitter 400 may include information, which
enables/disables charging of the wireless power receiver
450, and permission information. The PRU control signal
may be transmitted whenever a charging state is changed.
The PRU control signal may be transmitted, for example,
every 250 ms, or may be transmitted when a parameter is
changed. The PRU control signal may be set such that the
PRU control signal needs to be transmitted within a preset
threshold (e.g., 1 second) although the parameter is not
changed.

[0080] The wireless power receiver 400 may change a
configuration according to the PRU control signal and may
transmit the PRU dynamic signal for reporting the state of
the wireless power receiver 450, in steps S418 and S419.
The PRU dynamic signal transmitted by the wireless power
receiver 450 may include at least one piece of information
among information on a voltage, a current, a state of the
wireless power receiver, and a temperature thereof. The state
of the wireless power receiver 450 may be referred to as an
“on state.”

[0081] Meanwhile, the PRU dynamic signal may have a
data structure shown in Table 1 below.
TABLE 1
Oc-
Field tets  Description use units
optional fields 1 Defines which Mandatory
optional fields
are populated
Vzzer 2 Voltage at diode Mandatory mV
output
Trzer 2 Current at diode Mandatory mA
output
Voue 2 Voltage at Optional mV
charge/battery
port
Lo 2 Current at Optional mA
charge/battery
port
temperature 1 Temperature of Optional  Deg C.
PRU from -40
C.
Veecr_amv_pw 2 Vezer_sow_ingr  Optional — mV
(dynamic value)
Veecr SET DYN 2 Desired Vzzer Optional mV

(dynamic value)

Veecr_mror_imgr Optional  mV
(dynamic value)

VRECTﬁIGHJYZV 2

PRU alert 1 ‘Warnings Mandatory Bit field
RFU 3 Undefined
[0082] As shown in Table 1, the PRU dynamic signal may

include at least one field. The respective fields may have,
configured therein, optional field information, voltage infor-
mation at the rear end of the rectification unit of the wireless
power receiver, current information at the rear end of the
rectification unit of the wireless power receiver, voltage
information at the rear end of the DC/DC conversion unit of
the wireless power receiver, current information at the rear
end of the DC/DC conversion unit of the wireless power
receiver, temperature information, minimum voltage value



US 2017/0025903 Al

information (VRECT_MIN_DYN) at the rear end of the
rectification unit of the wireless power receiver, optimal
voltage value information (VRECT_SET_DYN) at the rear
end of the rectification unit of the wireless power receiver,
maximum voltage value information (VRECT_HIGH_
DYN) at the rear end of the rectification unit of the wireless
power receiver, and alert information (PRU alert). The PRU
dynamic signal may include at least one of the above-
described fields.

[0083] For example, one or more voltage setting values
(e.g., the minimum voltage value information (VRECT_
MIN_DYN) at the rear end of the rectification unit of the
wireless power receiver, the optimal voltage value informa-
tion (VRECT_SET_DYN) at the rear end of the rectification
unit of the wireless power receiver, the maximum voltage
value information (VRECT_HIGH_DYN) at the rear end of
the rectification unit of the wireless power receiver, etc.)
determined according to a charging state may be included in
the respective fields, and may be transmitted in a state of
being included in the respective fields. The wireless power
transmitter, that has received the PRU dynamic signal as
described above, may adjust a wireless charging voltage to
be transmitted to each wireless power receiver with refer-
ence to the voltage setting values included in the PRU
dynamic signal.

[0084] Among the fields, the alert information (PRU
Alert) may be formed in the data structure shown in Table
2 below.

TABLE 2
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transition, and the like. Here, when an over-voltage field is
set to 1, the over-voltage field may indicate that Vrect in the
wireless power receiver exceeds a limit of the over-voltage.
Also, the over-current and the over-temperature may be set
in a manner similar to that in the case of the over-voltage.
Further, the PRU self protection indicates that the wireless
power receiver protects itself by directly reducing power
applied to a load. In this case, the wireless power transmitter
does not need to change a charging state.

[0088] Bits for a mode transition according to an embodi-
ment of the present invention may be set as a value for
notifying the wireless power transmitter of a time period
during which a mode transition procedure is performed. The
bits indicating the mode transition time period may be
expressed as shown in Table 4 below.

TABLE 4
Value (Bit) Mode Transition Bit Description
00 No Mode Transition
01 2 s Mode Transition time limit
10 3 s Mode Transition time limit
11 6 s Mode Transition time limit
[0089] Referring to Table 4, “00” may indicate no mode

transition, “01” may indicate that a time period required to

7 6 5 4 3 2

1

0

over-voltage over-current over-temperature Charge TA

Complete  detect

Transition restart RFU
request

[0085] Referring to Table 2, the alert information (PRU
Alert) may include a bit for restart request, a bit for
transition, and a bit for detecting insertion of a wired
charging adapter (Travel Adapter (TA) detect). The TA
detect represents a bit which allows the wireless power
receiver to notify that a wired charging terminal is connected
in the wireless power transmitter that provides wireless
charging. The bit for transition represents a bit notifying the
wireless power transmitter that the wireless power receiver
is reset before a communication Integrated Circuit (IC) of
the wireless power receiver transitions from the SA mode to
the NSA mode. Lastly, the restart request represents a bit
which allows the wireless power transmitter to notify the
wireless power receiver that the wireless power transmitter
is ready to resume charging when the wireless power trans-
mitter has reduced transmission power due to the occurrence
of an over-current state or an over-temperature state, has
discontinued the charging, and returns to a normal state.

complete a mode transition is a maximum of 2 seconds, “10”
may indicate that a time period required to complete a mode
transition is a maximum of 3 seconds, and “11”” may indicate
that a time period required to complete a mode transition is
a maximum of 6 seconds.

[0090] For example, when 3 seconds or less are required
to complete a mode transition, the mode transition bits may
be set to “10.” Before starting the mode transition procedure,
the wireless power receiver may impose the restriction that
no impedance change occurs during the mode transition
procedure by changing an input impedance setting so as to
match a 1.1 W power draw. Accordingly, the wireless power
transmitter may adjust power [TX_COIL for the wireless
power receiver according to this setting, and thus may
maintain the power ITX_COIL for the wireless power
receiver during the mode transition time period.

[0086] Also, the alert information (PRU Alert) may be [0091] Therefore, when a mode transition time period is
formed in the data structure shown in Table 3 below. set by the mode transition bits, the wireless power transmit-
TABLE 3
7 6 5 4 3 2 1 0
PRU PRU PRU PRU self Charge Wired Mode Mode
over-voltage over-current over-temperature protection Completed Charger transition transition
Detect Bit 1 Bit 0
[0087] Referring to Table 3, the alert information may ter may maintain the power ITX_COIL for the wireless

include over-voltage, over-current, over-temperature, PRU
self protection, charge complete, wired charger detect, mode

power receiver during the mode transition time period (e.g.,
3 seconds). Specifically, although the wireless power trans-
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mitter does not receive a response from the wireless power
receiver for 3 seconds, the wireless power transmitter may
maintain a connection to the wireless power receiver. How-
ever, after the mode transition time period passes, the
wireless power transmitter may regard the wireless power
receiver as a rogue object and may terminate the power
transmission.

[0092] Meanwhile, the wireless power receiver 450 may
detect the occurrence of an error. The wireless power
receiver 450 may transmit an alert signal to the wireless
power transmitter 400 in step S420. The alert signal may be
transmitted as the PRU dynamic signal or a PRU alert signal.
For example, the wireless power receiver 450 may reflect the
error situation in the PRU alert field of Table 1 and may
transmit the PRU alert field, in which the error situation is
reflected, to the wireless power transmitter 400. Alterna-
tively, the wireless power receiver 450 may transmit a single
alert signal, which indicates the error situation, to the
wireless power transmitter 400. When receiving the alert
signal, the wireless power transmitter 400 may enter a latch
fault mode in step S422. The wireless power receiver 450
may enter a null state in step S423.

[0093] FIG. 5 is a flowchart illustrating operations of a
wireless power transmitter and a wireless power receiver
according to another embodiment of the present invention.
The control method illustrated in FIG. 5§ will be described in
more detail with reference to FIG. 6. FIG. 6 is a graph of the
amount of power applied by a wireless power transmitter
against a time axis according to an embodiment of FIG. 5.

[0094] As illustrated in FIG. 5, the wireless power trans-
mitter may start the operation thereof in step S501. Also, the
wireless power transmitter may reset an initial configuration
thereof in step S503. The wireless power transmitter may
enter a power save mode in step S505. Here, the power save
mode may correspond to a period, during which the wireless
power transmitter may apply different types of power having
different power amounts to the power transmission unit. For
example, the power save mode may correspond to a period,
during which the wireless power transmitter may apply
second detection power 601 and 602 and third detection
power 611, 612, 613, 614, and 615 illustrated in FIG. 6 to the
power transmission unit. Here, the wireless power transmit-
ter may periodically apply the second detection power 601
and 602 in a second cycle. When applying the second
detection power 601 and 602, the wireless power transmitter
may apply the second detection power 601 and 602 during
a second period. The wireless power transmitter may peri-
odically apply the third detection power 611, 612, 613, 614,
and 615 in a third cycle. When applying the third detection
power 611, 612, 613, 614, and 615, the wireless power
transmitter may apply the third detection power 611, 612,
613, 614, and 615 during a third period. Meanwhile,
although it is illustrated that power values of the third
detection power 611, 612, 613, 614, and 615 are different,
the power values of the third detection power 611, 612, 613,
614, and 615 may be different or identical.

[0095] After outputting the third detection power 611, the
wireless power transmitter may output the third detection
power 612 having a power amount identical to that of the
third detection power 611. When the wireless power trans-
mitter outputs the third detection power 611 and 612 both
having the identical power amount as described above, the
third detection power may have a power amount which
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enables the detection of a smallest wireless power receiver,
for example, a wireless power receiver of category 1.
[0096] On the other hand, after outputting the third detec-
tion power 611, the wireless power transmitter may output
the third detection power 612 having a power amount
different from that of the third detection power 611. When
the wireless power transmitter outputs the third detection
power 612 having a power amount different from that of the
third detection power 611 as described above, the third
detection power may have respective power amounts which
enable the detection of wireless power receivers of catego-
ries 1 to 5. For example, the third detection power 611 may
have a power amount which enables the detection of a
wireless power receiver of category 5. The third detection
power 612 may have a power amount which enables the
detection of a wireless power receiver of category 3. The
third detection power 613 may have a power amount which
enables the detection of a wireless power receiver of cat-
egory 1.

[0097] Meanwhile, the second detection power 601 and
602 may be power which can drive the wireless power
receiver. More specifically, the second detection power 601
and 602 may have a power amount value which can drive the
control unit and/or the communication unit of the wireless
power receiver.

[0098] The wireless power transmitter may apply the
second detection power 601 and 602 and the third detection
power 611, 612, 613, 614, and 615 to the power reception
unit in second and third cycles, respectively. When the
wireless power receiver is placed on the wireless power
transmitter, an impedance seen from a point of the wireless
power transmitter may be changed. While applying the
second detection power 601 and 602 and the third detection
power 611, 612, 613, 614, and 615, the wireless power
transmitter may detect an impedance change. For example,
while applying the third detection power 615, the wireless
power transmitter may detect the impedance change.
Accordingly, the wireless power transmitter may detect an
object in step S507. When the object is not detected (No in
step S507), the wireless power transmitter may maintain the
power save mode, in which different types of power are
periodically applied, in step S505.

[0099] In contrast, when the impedance is changed and
thus the object is detected (Yes in step S507), the wireless
power transmitter may enter a low power mode. Here, the
low power mode is a mode in which the wireless power
transmitter may apply driving power having a power amount
which can drive the control unit and the communication unit
of the wireless power receiver. For example, in FIG. 6, the
wireless power transmitter may apply driving power 620 to
the power transmission unit. The wireless power receiver
may receive the driving power 620 and may drive the control
unit and/or the communication unit with the received driving
power 620. The wireless power receiver may communicate
with the wireless power transmitter according to a prede-
termined scheme on the basis of the driving power 620. For
example, the wireless power receiver may transmit/receive
data required for authentication, and may subscribe to the
wireless power network, that the wireless power transmitter
manages, on the basis of the transmission/reception of the
data. However, when a rogue object other than the wireless
power receiver is placed on the wireless power transmitter,
the data transmission/reception may not be performed.
Accordingly, the wireless power transmitter may determine
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whether the placed object is a rogue object, in step S511. For
example, when the wireless power transmitter does not
receive a response from the object during a preset time
period, the wireless power transmitter may determine that
the object is a rogue object.

[0100] When the object is determined as the rogue object
(Yes in step S511), the wireless power transmitter may enter
the latch fault mode in step S513. In contrast, when it is
determined that the object is not the rogue object (No in step
S511), a subscription step may be performed in step S519.
For example, the wireless power transmitter may periodi-
cally apply first power 631 to 634 illustrated in FIG. 6 in a
first cycle. While applying the first power, the wireless
power transmitter may detect an impedance change. For
example, when the rogue object is removed (Yes in step
S515), the wireless power transmitter may detect an imped-
ance change, and may determine that the rogue object is
removed. In contrast, when the rogue object is not removed
(No in step S515), the wireless power transmitter may not
detect the impedance change, and may determine that the
rogue object is not removed. When the rogue object is not
removed, the wireless power transmitter may output at least
one of lamp light and an alert sound, and thereby may notify
the user that the wireless power transmitter is currently in an
error state. Accordingly, the wireless power transmitter may
include an output unit that outputs at least one of the lamp
light and the alert sound.

[0101] When it is determined that the rogue object is not
removed (No in step S515), the wireless power transmitter
may maintain the latch fault mode in step S513. In contrast,
when it is determined that the rogue object is removed (Yes
in step S515), the wireless power transmitter may re-enter
the power save mode in step S517. For example, the wireless
power transmitter may apply second power 651 and 652, and
third power 661 to 665 illustrated in FIG. 6.

[0102] As described above, when the rogue object other
than the wireless power receiver is placed, the wireless
power transmitter may enter the latch fault mode. Also, in
the latch fault mode, the wireless power transmitter may
determine whether the rogue object has been removed on the
basis of an impedance change which is based on applied
power. Specifically, a latch fault mode entry condition in the
embodiment of FIGS. 5 and 6 may be the placement of a
rogue object. Meanwhile, the wireless power transmitter
may have various latch fault mode entry conditions in
addition to the placement of a rogue object. For example, the
wireless power transmitter may be cross-connected to a
wireless power receiver placed on another wireless power
transmitter. In this case, the wireless power transmitter may
also enter the latch fault mode.

[0103] Accordingly, when the wireless power transmitter
is cross-connected to a wireless power receiver, the wireless
power transmitter is required to return to an initial state, and
the wireless power receiver is required to be removed. The
wireless power transmitter may set a cross-connection,
which corresponds to the subscription of a wireless power
receiver placed on another wireless power transmitter to a
wireless power network, as a latch fault mode entry condi-
tion. An operation of a wireless power transmitter in the case
of occurrence of an error which includes the cross-connec-
tion will be described with reference to FIG. 7.

[0104] FIG. 7 is a flowchart illustrating a control method
of'a wireless power transmitter according to an embodiment
of the present invention. The control method illustrated in

Jan. 26, 2017

FIG. 7 will be described in more detail with reference to
FIG. 8. FIG. 8 is a graph of the amount of power applied by
a wireless power transmitter against a time axis according to
an embodiment of FIG. 7.

[0105] The wireless power transmitter may start the opera-
tion thereof in step S701. Also, the wireless power trans-
mitter may reset an initial configuration thereof in step S703.
The wireless power transmitter may enter a power save
mode in step S705. Here, the power save mode may corre-
spond to a period, during which the wireless power trans-
mitter may apply different types of power having different
power amounts to the power transmission unit. For example,
the power save mode may correspond to a period, during
which the wireless power transmitter may apply second
detection power 801 and 802 and third detection power 811,
812, 813, 814, and 815 illustrated in FIG. 8 to the power
transmission unit. Here, the wireless power transmitter may
periodically apply the second detection power 801 and 802
in a second cycle. When applying the second detection
power 801 and 802, the wireless power transmitter may
apply the second detection power 801 and 802 during a
second period. The wireless power transmitter may periodi-
cally apply the third detection power 811, 812, 813, 814, and
815 in a third cycle. When applying the third detection
power 811, 812, 813, 814, and 815, the wireless power
transmitter may apply the third detection power 811, 812,
813, 814, and 815 during a third period. Meanwhile,
although it is illustrated that power values of the third
detection power 811, 812, 813, 814, and 815 are different,
the power values of the third detection power 811, 812, 813,
814, and 815 may be different or identical.

[0106] Meanwhile, the second detection power 801 and
802 may be power which can drive the wireless power
receiver. More specifically, the second detection power 801
and 802 may have a power amount value which can drive the
control unit and/or the communication unit of the wireless
power receiver.

[0107] The wireless power transmitter may apply the
second detection power 801 and 802 and the third detection
power 811, 812, 813, 814, and 815 to the power reception
unit in second and third cycles, respectively. When the
wireless power receiver is placed on the wireless power
transmitter, an impedance seen from a point of the wireless
power transmitter may be changed. While applying the
second detection power 801 and 802 and the third detection
power 811, 812, 813, 814, and 815, the wireless power
transmitter may detect an impedance change. For example,
while applying the third detection power 815, the wireless
power transmitter may detect the impedance change.
Accordingly, the wireless power transmitter may detect an
object in step S707. When the object is not detected (No in
step S707), the wireless power transmitter may maintain the
power save mode, in which different types of power are
periodically applied, in step S705.

[0108] In contrast, when the impedance is changed and
thus the object is detected (Yes in step S507), the wireless
power transmitter may enter a low power mode. Here, the
low power mode is a mode in which the wireless power
transmitter may apply driving power having a power amount
which can drive the control unit and/or the communication
unit of the wireless power receiver. For example, in FIG. 8,
the wireless power transmitter may apply driving power 820
to the power transmission unit. The wireless power receiver
may receive the driving power 820 and may drive the control



US 2017/0025903 Al

unit and/or the communication unit with the received driving
power 820. The wireless power receiver may communicate
with the wireless power transmitter according to a prede-
termined scheme on the basis of the driving power 820. For
example, the wireless power receiver may transmit/receive
data required for authentication, and may subscribe to the
wireless power network, that the wireless power transmitter
manages, on the basis of the transmission/reception of the
data.

[0109] Then, the wireless power transmitter may enter the
power transmission mode, in which charging power is
transmitted, in step S711. For example, the wireless power
transmitter may apply charging power 821 and the charging
power may be transmitted to the wireless power receiver, as
illustrated in FIG. 8.

[0110] In the power transmission mode, the wireless
power transmitter may determine whether an error has
occurred. Here, the error may be the placement of a rogue
object on the wireless power transmitter, cross-connection,
over-voltage, over-current, over-temperature, and the like.
The wireless power transmitter may include a sensing unit
capable of measuring the over-voltage, the over-current,
over-temperature, and the like. For example, the wireless
power transmitter may measure a voltage or a current at a
reference point, and may determine a case where the mea-
sured voltage or current exceeds a threshold as satisfying an
over-voltage condition or an over-current condition. Alter-
natively, the wireless power transmitter may include a
temperature sensing means, and the temperature sensing
means may measure a temperature at a reference point of the
wireless power transmitter. When the temperature at the
reference point exceeds the threshold, the wireless power
transmitter may determine that an over-temperature condi-
tion is satisfied.

[0111] Meanwhile, when an over-voltage state, an over-
current state, or an over-temperature state is determined
according to a measurement value of the temperature, volt-
age, or current, the wireless power transmitter prevents the
over-voltage, over-current, or over-temperature by reducing
the wireless charging power by a preset value. At this time,
when a voltage value of the reduced wireless charging power
becomes less than a set minimum value (e.g., the minimum
voltage value information (VRECT_MIN_DYN) at the rear
end of the rectification unit of the wireless power receiver),
the wireless charging is stopped, and thus, the voltage setting
value may be re-adjusted according to an embodiment of the
present invention.

[0112] Although the additional placement of a rogue
object on the wireless power transmitter is illustrated as an
error in the embodiment of FIG. 8, the error is not limited
thereto, and it will be readily understood by those skilled in
the art that the wireless power transmitter may operate in a
similar process with respect to placement of a rogue object,
cross-connection, over-voltage, over-current, and over-tem-
perature.

[0113] When the error has not occurred (No in step S713),
the wireless power transmitter may maintain the power
transmission mode in step S711. In contrast, when the error
has occurred (Yes in step S713), the wireless power trans-
mitter may enter a latch fault mode in step S715. For
example, the wireless power transmitter may apply first
power 831 to 835 as illustrated in FIG. 8. Also, the wireless
power transmitter may output an error occurrence display
including at least one of lamp light and an alert sound during
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the latch fault mode. When it is determined that the rogue
object or the wireless power receiver is not removed (No in
step S717), the wireless power transmitter may maintain the
latch fault mode in step S715. In contrast, when it is
determined that the rogue object or the wireless power
receiver is removed (Yes in step S717), the wireless power
transmitter may re-enter the power save mode in step S719.
For example, the wireless power transmitter may apply
second power 851 and 852, and third power 861 to 865
illustrated in FIG. 8.

[0114] Hereinabove, the operation of the wireless power
transmitter in the case of occurrence of an error during
transmission of charging power has been described. Here-
inafter, a description will be made of an operation of the
wireless power transmitter in a case where multiple wireless
power receivers placed on the wireless power transmitter
receive charging power from the wireless power transmitter.
[0115] FIG. 9 is a flowchart illustrating a control method
of'a wireless power transmitter according to an embodiment
of the present invention. The control method illustrated in
FIG. 9 will be described in more detail with reference to
FIG. 10. FIG. 10 is a graph of the amount of power applied
by a wireless power transmitter against a time axis according
to an embodiment of FIG. 9.

[0116] As illustrated in FIG. 9, the wireless power trans-
mitter 400 may transmit charging power to a first wireless
power receiver in step S901. Also, the wireless power
transmitter may additionally allow a second wireless power
receiver to subscribe to the wireless power network in step
S903. Further, the wireless power transmitter may also
transmit charging power to the second wireless power
receiver in step S905. More specifically, the wireless power
transmitter may apply the sum of the charging power
required by the first wireless power receiver and the charg-
ing power required by the second wireless power receiver to
power reception units of the first and second wireless power
receivers.

[0117] FIG. 10 illustrates an embodiment of steps S901 to
S905. For example, the wireless power transmitter may
maintain the power save mode in which the wireless power
transmitter applies second detection power 1001 and 1002
and third detection power 1011 to 1015. Then, the wireless
power transmitter may detect the first wireless power
receiver, and may enter the low power mode in which the
wireless power transmitter maintains detection power 1020.
Next, the wireless power transmitter may enter the power
transmission mode in which the wireless power transmitter
applies first charging power 1030. The wireless power
transmitter may detect the second wireless power receiver,
and may allow the second wireless power receiver to sub-
scribe to the wireless power network. Also, the wireless
power transmitter may apply second charging power 1040
having a power amount which is the sum of power amounts
required by the first wireless power receiver and the second
wireless power receiver.

[0118] Referring again to FIG. 9, while transmitting charg-
ing power to both the first and second wireless power
receivers in step S905, the wireless power transmitter may
detect the occurrence of an error in step S907. Here, as
described above, the error may be placement of a rogue
object, cross-connection, over-voltage, over-current, over-
temperature, and the like. When the error has not occurred
(No in step S907), the wireless power transmitter may
maintain the application of the second charging power 1040.
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[0119] In contrast, when the error has occurred (Yes in step
S907), the wireless power transmitter may enter the latch
fault mode in step S909. For example, the wireless power
transmitter may apply first power 1051 to 1055 of FIG. 10
in a first cycle. The wireless power transmitter may deter-
mine whether both the first and second wireless power
receivers have been removed, in step S911. For example, the
wireless power transmitter may detect an impedance change
while applying the first power 1051 to 1055. The wireless
power transmitter may determine whether both the first and
second wireless power receivers have been removed, on the
basis of whether the impedance has returned to an initial
value.

[0120] When it is determined that both the first and second
wireless power receivers have been removed (Yes in step
S911), the wireless power transmitter may enter the power
save mode in step S913. For example, the wireless power
transmitter may apply second detection power 1061 and
1062 and third detection power 1071 to 1075 respectively in
second and third cycles, as illustrated in FIG. 10.

[0121] As described above, even when the wireless power
transmitter applies charging power to multiple wireless
power receivers, in the case of occurrence of an error, the
wireless power transmitter may easily determine whether a
wireless power receiver or a rogue object has been removed.

[0122] FIG. 11 is block diagrams illustrating a wireless
power transmitter and a wireless power receiver in a SA
mode according to an embodiment of the present invention.

[0123] The wireless power transmitter 1100 may include a
communication unit 1110, a Power Amplifier (PA) 1120, and
a resonator 1130. The wireless power receiver 1150 may
include a communication unit (a Wireless Power Transfer
(WPT) Communication IC) 1151, an Application Processor
(AP) 1152, a Power Management Integrated Circuit (PMIC)
1153, a Wireless Power Integrated Circuit (WPIC) 1154, a
resonator 1155, an Interface Power Management IC (IFPM)
1157, a Travel Adapter (TA) 1158, and a battery 1159.

[0124] The communication unit 1110 may be implemented
by a WiFi/BT combination IC, and may communicate with
the communication unit 1151 in a predetermined commu-
nication scheme (e.g., a BLE scheme). For example, the
communication unit 1151 of the wireless power receiver
1150 may transmit a PRU dynamic signal having the data
structure shown in Table 1 to the communication unit 1110
of the wireless power transmitter 1100. As described above,
the PRU dynamic signal may include at least one piece of
information among voltage information, current informa-
tion, temperature information, and alert information of the
wireless power receiver 1150.

[0125] The value of power which is output from the PA
1120 may be adjusted on the basis of the received PRU
dynamic signal. For example, when the over-voltage, over-
current, or over-temperature is applied to the wireless power
receiver 1150, the value of a power output from the PA 1120
may be reduced. Also, when a voltage or current of the
wireless power receiver 1150 has a value less than a preset
value, the value of power output from the PA 1120 may be
increased.

[0126] Charging power from the resonator 1130 may be
wirelessly transmitted to the resonator 1155.

[0127] The WPIC 1154 may rectify the charging power
received from the resonator 1155 and perform DC/DC
conversion on the rectified charging power. The WPIC 1154
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may drive the communication unit 1151 or may charge the
battery 1159 with the converted power.

[0128] Meanwhile, a wired charging terminal may be
inserted into the TA 1158. A wired charging terminal, such
as a 30-pin connector, a Universal Serial Bus (USB) con-
nector, or the like, may be inserted into the TA 1158, and the
TA 1158 may receive power supplied from an external
power source and may charge the battery 1159 with the
received power.

[0129] The IFPM 1157 may process the power received
from the wired charging terminal and output the processed
power to the battery 1159 and the PMIC 1153.

[0130] The PMIC 1153 may manage power received wire-
lessly or by wire and power applied to each element of the
wireless power receiver 1150. The AP 1152 may receive
power information from the PMIC 1153 and control the
communication unit 1151 to transmit a PRU dynamic signal
for reporting the power information.

[0131] Anode 1156 connected to the WPIC 1154 may also
be connected to the TA 1158. When a wired charging
connector is inserted into the TA 1158, a preset voltage (e.g.,
5 V) may be applied to the node 1156. The WPIC 1154 may
monitor the voltage applied to the node 1156, and thereby
may determine whether the TA is inserted,

[0132] Meanwhile, the AP 1152 has a stack of a predeter-
mined communication scheme, for example, a WiFi/BT/
BLE stack. Accordingly, when communication for wireless
charging is performed, the communication unit 1151 may
load the stack from the AP 1152, and may then communicate
with the communication unit 1110 of the wireless power
transmitter 1100 by using a BT or BLE communication
scheme on the basis of the stack.

[0133] However, there may occur a state in which data for
transmitting wireless power cannot be fetched from the AP
1152 in a power-off state of the AP 1152 or a state in which
power becomes too small to maintain an on-state of the AP
1152 during fetching the data from a memory of the AP 1152
and using the fetched data.

[0134] When the residual power amount of the battery
1159 is less than a minimum power threshold as described
above, the AP 1152 may be turned off and the battery 1159
may be wirelessly charged by using some elements (e.g., the
communication unit 1151, the WPIC 1154, the resonator
1155, etc.) for wireless charging disposed in the wireless
power receiver. Here, a state in which enough power to be
capable of turning on the AP 1152 cannot be supplied may
be referred to as a “dead battery state.”

[0135] Because the AP 1152 is not driven in the dead
battery state, the communication unit 1151 may not receive
the stack of the predetermined communication scheme, for
example, the WiFi/BT/BLE stack, from the AP 1152. In
preparation for this case, a part of the stack of the prede-
termined communication scheme, for example, the BLE
stack, may be fetched from the AP 1152 and may be stored
in a memory 1162 of the communication unit 1151. Accord-
ingly, the communication unit 1151 may communicate with
the wireless power transmitter 1100 for wireless charging by
using the stack (i.e., a wireless charging protocol) of the
communication scheme stored in the memory 1162. At this
time, the communication unit 1151 may include an internal
memory, and the BLE stack may be stored in a memory in
the form of a Read Only Memory (ROM) in the SA mode.
[0136] As described above, a mode in which the commu-
nication unit 1151 performs communication by using the
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stack of the communication scheme stored in the memory
1162 may be referred to as the “SA mode.” Accordingly, the
communication unit 1151 may manage the charging proce-
dure on the basis of the BLE stack.

[0137] Hereinabove, the concept of the wireless charging
system which may be applied to the embodiments of the
present invention has been described with reference to FIGS.
1 to 11. Hereinafter, the wireless charging transmitter
according to an embodiment of the present invention will be
described in detail with reference to FIGS. 12 to 17.
[0138] FIG. 12 is a block diagram illustrating a wireless
power transmitter and a wireless power receiver according
to various embodiments of the present invention.

[0139] As illustrated in FIG. 12, the wireless power trans-
mitter 1200 may wirelessly transmit wireless power to at
least one of wireless power receivers 1230 and 1240. The
wireless power transmitter 1200 may include multiple power
transmission units 1210 and 1220. The respective multiple
power transmission units 1210 and 1220 may have different
characteristics. In an embodiment of the present invention,
a first power transmission unit 1210 and a second power
transmission unit 1220 may be included in different classes.
Here, classes may be related to the amount of power
transmitted by a power transmission unit, and may be
divided into class 1 to class 5. Meanwhile, wireless power
receivers may be classified into categories according to the
amount of received power or the amount of driving power.
Categories may be classified into, for example, category 1 to
category 4. A wireless power transmitter included in class 1
may transmit wireless power to one wireless power receiver
included in category 1. A wireless power transmitter
included in class 2 may transmit wireless power to one
wireless power receiver included in category 1, 2, or 3. A
wireless power transmitter included in class 3 may transmit
wireless power to two wireless power receivers included in
category 1, 2, or 3, or may transmit wireless power to one
wireless power receiver included in category 4. A wireless
power transmitter included in class 5 may transmit enough
wireless power to be capable of being transmitted without a
limit to categories of wireless power receivers.

[0140] Inan embodiment of the present invention, the first
power transmission unit 1210 may be included in the fourth
class, and the second power transmission unit 1220 may be
included in the second class. The wireless power transmitter
1200 may transmit wireless power to the first wireless power
receiver 1230. In an embodiment of the present invention,
the wireless power transmitter 1200 may transmit wireless
power to the first wireless power receiver 1230 through the
first power transmission unit 1210. Here, the first wireless
power receiver 1230 may be included in the fourth category.
Also, the second wireless power receiver 1240 may be
included in the first category.

[0141] The wireless power transmitter 1200 may acquire
information of each of the first wireless power receiver 1230
and the second wireless power receiver 1240. For example,
the wireless power transmitter 1200 may receive a message
including information on a category, from each of the first
wireless power receiver 1230 and the second wireless power
receiver 1240. The wireless power transmitter 1200 may
determine a power transmission unit, that is to transmit
wireless power, in response to a category of the first wireless
power receiver 1230. In the above-described example, when
the first wireless power receiver 1230 is included in the
fourth category, the wireless power transmitter 1200 may
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determine that the first power transmission unit 1210
capable of providing wireless power to a wireless power
receiver of the fourth category is a power transmission unit
to transmit wireless power. Meanwhile, when the second
wireless power receiver 1240 is included in the first cat-
egory, the wireless power transmitter 1200 may determine
that the first power transmission unit 1210 and the second
power transmission unit 1220 capable of providing wireless
power to a wireless power receiver of the first category are
power transmission units to transmit wireless power. When
the multiple power transmission units are determined, the
wireless power transmitter 1200 may determine that the
power transmission unit included in a lower class is a power
transmission unit to transmit wireless power. This is for
preventing a waste of power. When the first power trans-
mission unit 1210 transmits power to the second wireless
power receiver 1240, unnecessarily large wireless power
may be used for driving, and accordingly, the wireless power
may be wasted. The first power transmission unit 1210 may
select a power reception unit of the lowest class among
power reception units capable of providing power to a
wireless power receiver, and thereby can minimize the
wasted wireless power.

[0142] In still another embodiment of the present inven-
tion, the wireless power transmitter 1200 may determine a
power transmission unit to transmit wireless power on the
basis of at least one of a location, a form, and a temperature
of a wireless power receiver.

[0143] Meanwhile, each of the first power transmission
unit 1210 and the second power transmission unit 1220 may
be a resonator. In this case, the first power transmission unit
1210 and the second power transmission unit 1220 may
share elements required to transmit wireless power, such as
a matching unit, an amplifier, and the like. In still another
embodiment of the present invention, each of the first power
transmission unit 1210 and the second power transmission
unit 1220 may include a resonator, a matching unit, and an
amplifier.

[0144] Meanwhile, the first power transmission unit 1210
may communicate with the second power transmission unit
1220.

[0145] FIG. 13 is a conceptual view for explaining a
connection between power transmission units according to
various embodiments of the present invention.

[0146] As illustrated in FIG. 13, a second power trans-
mission unit 1320 and a third power transmission unit 1330
may be connected to a first power transmission unit 1310.
Here, the first power transmission unit 1310 may be a master
power transmission unit, and the second power transmission
unit 1320 and the third power transmission unit 1330 may be
slave power transmission units. For example, the wireless
power transmitter 1200 may determine that the first power
transmission unit 1310 included in the highest class is a
master power transmission unit. In still another embodiment
of'the present invention, the wireless power transmitter 1200
may determine that the first power transmission unit 1310
implemented in hardware within the wireless power trans-
mitter 1200 is a master power transmission unit, and may
determine that the second power transmission unit 1320 and
the third power transmission unit 1330 attachable/detach-
able to/from the wireless power transmitter 1200 are slave
power transmission units.

[0147] In an embodiment of the present invention, the
second power transmission unit 1320 may be connected by
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wire (as indicated by reference numeral 1340) to the first
power transmission unit 1310 through a port 1311. The
second power transmission unit 1320 may include a port
1321 for the wired connection 1340. The port 1311 of the
first power transmission unit 1310 and the port 1321 of the
second power transmission unit 1320 may have respective
structures enabling a combination therebetween. For
example, the port 1311 of the first power transmission unit
1310 and the second power transmission unit 1320 may be
implemented as a socket and a plug, respectively. In this
regard, it will be readily understood by those skilled in the
art that there is no limit to a physical combination for an
electrical connection between electrical elements. Accord-
ingly, the wireless power transmitter 1200 may provide the
second power transmission unit 1320 with driving power for
power transmission.

[0148] In still another embodiment of the present inven-
tion, the third power transmission unit 1330 may be wire-
lessly connected (as indicated by reference numeral 1350) to
the first power transmission unit 1310. For example, the
third power transmission unit 1330 may be electromagneti-
cally coupled to the first power transmission unit 1310. The
first power transmission unit 1310 may include at least one
first inductor for resonance, and the third power transmis-
sion unit 1330 may include at least one third inductor for
resonance. The first inductor and the third inductor may be
inductively coupled to each other, and accordingly, the
wireless power transmitter 1200 may provide the third
power transmission unit 1330 with driving power for power
transmission.

[0149] As described above, according to various embodi-
ments of the present invention, the master power transmis-
sion unit and the slave power transmission unit may be
connected by wire or wirelessly to each other. The power
transmission units may be connected in series or in parallel.
[0150] FIG. 14 is a conceptual view for explaining a
wireless power transmitter and a wireless power receiver
according to various embodiments of the present invention.
[0151] As illustrated in FIG. 14, the wireless power trans-
mitter may include an amplification unit 1411, a control unit
1412, a first resonance unit 1421, and a second resonance
unit 1422. The first resonance unit 1421 and the second
resonance unit 1422 may be included in different classes.
For example, the first resonance unit 1421 may be included
in a higher class than that of the second resonance unit 1422.
Specifically, the wireless power transmitter may include the
multiple resonance units 1421 and 1422 which are respec-
tively included in different classes.

[0152] Meanwhile, the wireless power transmitter may
include the amplification unit 1411 for transmitting power,
in addition to the multiple resonance units 1421 and 1422.
The amplification unit 1411 may amplify power, which is
acquired from a power providing unit (not illustrated) by a
preset gain, and may deliver the amplified power to the
resonance unit. The multiple resonance units 1421 and 1422
may share the amplification unit 1411. Specifically, the first
resonance unit 1421 may receive power from the amplifi-
cation unit 1411, and may transmit the received power to a
first power reception unit 1431. Also, the second resonance
unit 1422 may receive power from the amplification unit
1411, and may transmit the received power to a second
power reception unit 1441. The first power reception unit
1431 may receive power, and may deliver the received
power to a first load unit 1432. The second power reception

Jan. 26, 2017

unit 1441 may receive power, and may deliver the received
power to a second load unit 1442.

[0153] In various embodiments of the present invention,
the control unit 1412 may determine a power reception unit,
to which the wireless power transmitter is to transmit
wireless power, on the basis of information of a wireless
power receiver. When the power reception unit has been
determined, the control unit 1412 may adjust power pro-
vided to the determined power reception unit. In an embodi-
ment of the present invention, the control unit 1412 may
adjust power, which is output from a power providing unit
(not illustrated), according to a class of the determined
power reception unit. Alternatively, the control unit 1412
may also adjust a gain of the amplification unit 1411,
according to an appropriate voltage of the power reception
unit.

[0154] FIG. 15 is a flowchart illustrating a control method
of'a wireless power transmitter according to various embodi-
ments of the present invention.

[0155] In operation 1510, the wireless power transmitter
may form a communication connection with a wireless
power receiver. A process in which the wireless power
transmitter may form a communication connection with the
wireless power receiver has been described in detail with
reference to FIG. 4, and thus, a description thereof will be
omitted herein.

[0156] In operation 1520, the wireless power transmitter
may receive, from the wireless power receiver, information
related to the wireless power receiver. In an embodiment of
the present invention, the wireless power transmitter may
receive information related to the wireless power receiver,
from at least one of a PTU searching signal, a PRU static
signal, and a PRU dynamic signal. For example, the wireless
power transmitter may receive at least one piece of infor-
mation among category information, voltage information,
power information, current information, form information,
and temperature information of the wireless power receiver,
from at least one of a PTU searching signal, a PRU static
signal, and a PRU dynamic signal. Meanwhile, in various
embodiments of the present invention, the wireless power
transmitter may perform operation 1520 prior to operation
1510.

[0157] In operation 1530, the wireless power transmitter
may control multiple power transmission units on the basis
of the received information related to the wireless power
receiver. In an embodiment of the present invention, the
wireless power transmitter may determine a power trans-
mission unit that is to transmit power to the wireless power
receiver among the multiple power transmission units. In
this case, the wireless power transmitter may not apply
power to the remaining power transmission units except for
the power transmission unit to transmit the power to the
wireless power receiver. In another embodiment of the
present invention, the wireless power transmitter may deter-
mine at least one of a power amount, a current value, and a
voltage value which are applied to each of the multiple
power transmission units. For example, when the wireless
power transmitter transmits power to multiple wireless
power receivers, the wireless power transmitter may use the
multiple power transmission units. The wireless power
transmitter may determine at least one of a power amount,
a current value, and a voltage value which are applied to the
multiple power transmission units.
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[0158] FIGS. 16A to 16C are block diagrams illustrating a
wireless power transmission/reception system according to
various embodiments of the present invention.

[0159] Referring to FIG. 16A, a wireless power transmit-
ter 1610 may include a control unit 1611, a communication
unit 1612, a first power transmission unit 1613, and a second
power transmission unit 1614. A wireless power receiver
1620 may include a power reception unit 1621, a commu-
nication unit 1622, and a load unit 1623.

[0160] The communication unit 1612 of the wireless
power transmitter 1610 may communicate with the commu-
nication unit 1622 of the wireless power receiver 1620. For
example, the communication unit 1612 may receive, from
the communication unit 1622, information related to the
wireless power receiver. Here, the information related to the
wireless power receiver may include at least one piece of
information among category information, voltage informa-
tion, power information, current information, form informa-
tion, and temperature information of the wireless power
receiver. In an embodiment of the present invention, the
communication unit 1612 may communicate with the com-
munication unit 1622 on the basis of a Bluetooth low energy
scheme. In this case, the communication unit 1612 may
receive at least one of a PTU searching signal, a PRU static
signal, and a PRU dynamic signal. The information related
to the wireless power receiver may be included in at least
one of the PTU searching signal, the PRU static signal, and
the PRU dynamic signal. The wireless power transmitter
may acquire the information related to the wireless power
receiver, from the received signal. The control unit 1611
may control at least one of the first power transmission unit
1613 and the second power transmission unit 1614 on the
basis of the received information related to the wireless
power receiver.

[0161] In an embodiment of FIG. 16A, the control unit
1611 may determine that the first power transmission unit
1613 is a power transmission unit that is to transmit power,
on the basis of the related information of the wireless power
receiver 1620. For example, the control unit 1611 may
determine the first power transmission unit 1613 on the basis
of at least one piece of information among category infor-
mation, voltage information, power information, current
information, form information, and temperature information
of the wireless power receiver 1620.

[0162] The power reception unit 1621 of the wireless
power receiver 1620 may receive wireless power from the
first power transmission unit 1613. The power reception unit
1621 may process the received wireless power and may
store the processed wireless power in the load unit 1623.
[0163] In various embodiments of the present invention,
the communication unit 1622 may transmit, to communica-
tion unit 1612, updated information related to the wireless
power receiver. The control unit 1611 may control at least
one of the first power transmission unit 1613, and the second
power transmission unit 1614 on the basis of the updated
information related to the wireless power receiver. For
example, consideration is given to a case where the tem-
perature of the wireless power receiver rises from t1 to t2.
The control unit 1611 may determine that the first power
transmission unit 1613 is a power transmission unit that is to
transmit power, in response to t1. Then, the control unit 1611
may determine that the second power transmission unit 1614
is a power transmission unit that is to transmit power, in
response to t2. Specifically, the control unit 1611 may
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change a power transmission unit to transmit power. As
described above, the embodiment related to the temperature
has been described. However, in various embodiments of the
present invention, the control unit 1611 may control at least
one of the first power transmission unit 1613 and the second
power transmission unit 1614 on the basis of at least one
piece of information among voltage information, power
information, and current information of the wireless power
receiver 1620.

[0164] FIG. 16B illustrates an embodiment of a case
where the second power transmission unit 1614 is deter-
mined as a power transmission unit to transmit power. The
communication unit 1612 may receive, from a communica-
tion unit 1632, information related to the wireless power
receiver. The control unit 1611 of the wireless power trans-
mitter 1610 may determine that, for example, the second
power transmission unit 1614 is a power transmission unit to
transmit power, on the basis of the received information
related to the wireless power receiver. In this case, the
related information of a wireless power receiver 1630 may
be different from that of the wireless power receiver 1620,
and accordingly, the control unit 1611 may determine that
the second power transmission unit 1614 is a power trans-
mission unit to transmit power. A power reception unit 1631
may receive wireless power from the second power trans-
mission unit 1614, and the received wireless power may be
stored in a load unit 1633.

[0165] FIG. 16C illustrates an embodiment of a case
where the wireless power receiver 1620 and the wireless
power receiver 1630 receive wireless power from the wire-
less power transmitter 1610. The communication unit 1612
may receive, from the communication unit 1622, informa-
tion related to the wireless power receiver 1620, and may
receive, from the communication unit 1632, information
related to the wireless power receiver 1630. The control unit
1611 may control the first power transmission unit 1613 and
the second power transmission unit 1614 on the basis of the
received information related to the wireless power receiver
1620 and the received information related to the wireless
power receiver 1630. For example, the control unit 1611
may control power applied to each of the first power
transmission unit 1613 and the second power transmission
unit 1614. Meanwhile, the determination, by the control unit
1611, of both the first power transmission unit 1613 and the
second power transmission unit 1614 as power transmission
units to transmit power is only an example. When it is
determined that one of the first power transmission unit 1613
and the second power transmission unit 1614 is capable of
transmitting power to the both wireless power receivers
1620 and 1630, the control unit 1611 may perform a control
operation for transmitting power to the both wireless power
receivers 1620 and 1630 by using one power transmission
unit.

[0166] FIG. 17 is a circuit diagram illustrating a wireless
power transmission/reception system according to various
embodiments of the present invention.

[0167] As illustrated in FIG. 17, a wireless power trans-
mitter may include an amplifier 1711, a first capacitor 1712,
a first coil 1713, a second coil 1714, and a switch 1715. A
first wireless power receiver may include a third coil 1721,
a second capacitor 1722, and a first load unit 1723. A second
wireless power receiver may include a fourth coil 1731, a
third capacitor 1732, and a second load unit 1733.
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[0168] The first coil 1713 may form an inductive coupling
with the third coil 1721 with respect to a coefficient K2, the
second coil 1714 may form an inductive coupling with the
fourth coil 1731 with respect to a coefficient K3, and the first
coil 1713 may form an inductive coupling with the second
coil 1714 with respect to a coeflicient K4. In an embodiment
of the present invention, the second coil 1714 may corre-
spond to a master power transmission unit, and K2 may be
larger than K3.

[0169] In various embodiments of the present invention,
the first coil 1713 and the second coil 1714 may be con-
nected in series to each other. Meanwhile, the wireless
power transmitter may determine whether the first coil 1713
is to be used or both the first coil 1713 and the second coil
1714 are to be used, on the basis of a result of performing
communication. For example, when it is determined that
only the first wireless power receiver is placed, the wireless
power transmitter may use only the first coil 1713. Also,
when it is determined that the first wireless power receiver
and the second wireless power receiver are placed, the
wireless power transmitter may use both the first coil 1713
and the second coil 1714. The wireless power transmitter
may control on/off of the switch 1715 on the basis of a result
of determining a coil to be used. The wireless power
transmitter may control the switch 1715 to be in an on-state
when the first coil 1713 is used, and may control the switch
1715 to be in an off-state when the first coil 1713 and the
second coil 1714 are used. Particularly, when the first coil
1713 and the second coil 1714 are used, the wireless power
transmitter may control a voltage applied to each of the first
coil 1713 and the second coil 1714, or the amount of power
transmitted by each of the first coil 1713 and the second coil
1714. For example, a coupling coeflicient may be propor-
tional to an overlap ratio of the wireless power transmitter
and the wireless power receiver. In an embodiment of the
present invention, the overlap ratio may be a ratio of an
overlap area to an entire area. The wireless power transmit-
ter may distribute power by adjusting the coupling coeffi-
cient.

[0170] Hereinabove, although the exemplary embodi-
ments of the present invention have been shown and
described, it goes without saying that those having ordinary
knowledge in the technical field, to which the present
invention pertains, will appreciate that various changes and
modifications may be made to the exemplary embodiments
of'the present invention without departing from the technical
spirit and scope of the present invention. Therefore, various
modified implementations can be made without departing
from the subject matter of the present invention claimed in
the appended claims, and the modified implementations
should not be construed separately from the technical idea or
concept of the present invention.

1. A control method of a wireless power transmitter for
transmitting wireless power to at least one wireless power
receiver, the control method comprising:

receiving information related to the wireless power

receiver, from each of the at least one wireless power
receiver; and

controlling each of multiple power transmission units

included in the wireless power transmitter based on the
information related to the wireless power receiver.

2. The control method as claimed in claim 1, wherein the
information related to the wireless power receiver comprises
at least one of category information, voltage information,
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power information, current information, form information,
and temperature information of the wireless power receiver.

3. The control method as claimed in claim 1, wherein the
controlling of each of the multiple power transmission units
comprises determining a first power transmission unit to
transmit power among the multiple power transmission
units, based on the category information of the wireless
power receiver.

4. The control method as claimed in claim 3, wherein the
determining of the first power transmission unit comprises
determining that a power transmission unit of a lowest class
from among the power transmission units capable of trans-
mitting power in response to the category information of the
wireless power receiver is the first power transmission unit.

5. The control method as claimed in claim 1, wherein the
controlling of each of the multiple power transmission units
comprises distributing power to be applied to the multiple
power transmission units.

6. The control method as claimed in claim 5, wherein the
controlling of each of the multiple power transmission units
comprises distributing power to be applied to the multiple
power transmission units in response to the category infor-
mation of the wireless power receiver.

7. The control method as claimed in claim 1, further
comprising:

receiving updated related information from the at least
one wireless power receiver; and

controlling each of the multiple power transmission units
included in the wireless power transmitter based on the
updated related information.

8. A wireless power transmitter for transmitting wireless
power to at least one wireless power receiver, the wireless
power transmitter comprising:

multiple power transmission units;

a communication unit that receives information related to
the wireless power receiver, from each of the at least
one wireless power receiver; and

a control unit that controls each of the multiple power
transmission units based on the information related to
the wireless power receiver.

9. The wireless power transmitter as claimed in claim 8,
wherein the information related to the wireless power
receiver comprises at least one of category information,
voltage information, power information, current informa-
tion, form information, and temperature information of the
wireless power receiver.

10. The wireless power transmitter as claimed in claim 8,
wherein the control unit determines a first power transmis-
sion unit to transmit power among the multiple power
transmission units, based on the category information of the
wireless power receiver.

11. The wireless power transmitter as claimed in claim 10,
wherein the control unit determines that a power transmis-
sion unit of a lowest class from among the power transmis-
sion units capable of transmitting power in response to the
category information of the wireless power receiver is the
first power transmission unit.

12. The wireless power transmitter as claimed in claim 8,
wherein the control unit distributes power to be applied to
the multiple power transmission units.

13. The wireless power transmitter as claimed in claim 12,
wherein the control unit distributes power to be applied to
the multiple power transmission units in response to the
category information of the wireless power receiver.
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14. The wireless power transmitter as claimed in claim 8,
wherein the communication unit receives updated related
information from the at least one wireless power receiver,
and the control unit controls each of the multiple power
transmission units included in the wireless power transmitter
based on the updated related information.

15. The wireless power transmitter as claimed in claim 8,
wherein the multiple power transmission units are connected
to each other in series or in parallel.

16. The wireless power transmitter as claimed in claim 15,
further comprising, when the multiple power transmission
units are connected in series to each other, a switch of which
one terminal is connected to a node between the multiple
power transmission units, and that is connected in parallel to
the multiple power transmission units.

17. The wireless power transmitter as claimed in claim 8,
wherein the multiple power transmission units are attach-
able/detachable.

18. The wireless power transmitter as claimed in claim 17,
wherein the multiple power transmission units are connected
by wire or wirelessly to the wireless power transmitter.

19. The wireless power transmitter as claimed in claim 8,
wherein the multiple power transmission units comprise
resonators included in different classes, respectively.
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