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(57) ABSTRACT

A non-contact type power transmitting apparatus may
include a rectifying unit rectifying alternating current (AC)
power, a power converting unit converting the power rectified
by the rectifying unit into direct current (DC) power through
a single power converting operation and switching and trans-
mitting the DC power, and a power transmitting coil trans-
mitting transmission power transmitted from the power con-
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NON-CONTACT TYPE POWER
TRANSMITTING APPARATUS,
NON-CONTACT TYPE POWER
TRANSMITTING-RECEIVING APPARATUS,
CONTACT/NON-CONTACT TYPE POWER
TRANSMITTING APPARATUS, AND
CONTACT/NON-CONTACT TYPE POWER
TRANSMITTING-RECEIVING APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority and benefit of
Korean Patent Application No. 10-2014-0120451, filed on
Sep. 11, 2014, with the Korean Intellectual Property Office,
the disclosure of which is incorporated in its entirety herein
by reference.

BACKGROUND

[0002] Some embodiments of the present disclosure may
relate to a non-contact type power transmitting apparatus, a
non-contact type power transmitting-receiving apparatus, a
contact/non-contact type power transmitting apparatus, and a
contact/non-contact type power transmitting-receiving appa-
ratus capable of transmitting power in a non-contact scheme.
[0003] In order for an electric/electronic apparatus to
receive externally-available power, a power supply apparatus
for transferring power from an external power supply facility
to the electric/electronic apparatus may be needed.

[0004] A wired type power supply apparatus directly con-
nected to the electronic apparatus by a connector, or the like,
to supply power to a battery embedded in the electronic
apparatus is generally used. Alternatively, power may be sup-
plied to a battery embedded in the electronic apparatus in a
non-contact scheme by a magnetic induction effect or by a
magnetic resonance effect as in the following Related Art
Document (Patent Document).

RELATED ART DOCUMENT

[0005] (Patent Document 1) Korean Patent [Laid-Open Pub-
lication No. 10-2013-0054897

SUMMARY

[0006] Some embodiments of the present disclosure may
provide a non-contact type power transmitting apparatus, a
non-contact type power transmitting-receiving apparatus, a
contact/non-contact type power transmitting apparatus, and a
contact/non-contact type power transmitting-receiving appa-
ratus in which a power converting operation may be simpli-
fied.

[0007] According to an aspect of the present disclosure, a
non-contact type power transmitting apparatus may include:
a rectifying unit rectifying alternating current (AC) power; a
power converting unit converting the power rectified by the
rectifying unit into direct current (DC) power through a single
power converting operation and switching and transmitting
the DC power; and a power transmitting coil transmitting
transmission power transmitted from the power converting
unit externally therefrom in a non-contact scheme. The non-
contact type power transmitting-receiving apparatus may
include: the non-contact type power transmitting apparatus;
and a power receiving apparatus including a power receiving
coil receiving the power transmitted from the power transmit-
ting coil in the non-contact scheme and a power charging unit
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converting the power from the power receiving coil into
charging power and charging a battery with the charging
power.

[0008] The power charging unit may include at least one of
abuck converter and a boost converter varying a voltage level
of'the power from the power receiving coil. The power receiv-
ing apparatus may include a bidirectional converter bidirec-
tionally transferring power between the battery and an exter-
nal electronic device through an input/output interface unit in
a contact scheme. The bidirectional converter may transfer
power charged in the battery to the external electronic device
when a voltage level of the power charged in the battery is
higher than that of power of the external electronic device,
and transfer the power from the external electronic device to
the battery when the voltage level of the power of the external
electronic device is higher than that of the power charged in
the battery.

[0009] According to another aspect of the present disclo-
sure, a power transmitting apparatus may include: a trans-
former having a power transmitting coil transmitting trans-
mission power from a power converting unit externally
therefrom in a non-contact scheme and an auxiliary coil mag-
netically coupled to the power transmitting coil to transfer
power converted depending on a turns ratio to the power
transmitting coil externally therefrom in a contact scheme.
[0010] The power transmitting apparatus may further
include a bidirectional converter transferring power in two
directions including one direction in which power induced
from the power transmitting coil to the auxiliary coil is trans-
ferred to an external electronic device through an input/output
interface unit and the other direction in which power from the
external electronic device is transmitted to the power receiv-
ing coil through the auxiliary coil in the non-contact scheme.
The bidirectional converter may transfer the power from the
auxiliary coil to the external electronic device through the
input/output interface unit when the power is induced from
the power transmitting coil to the auxiliary coil, and transmit
the power of the external electronic device to the power
receiving coil through the auxiliary coil in the non-contact
scheme when the induction of the power from the power
transmitting coil to the auxiliary coil stops.

BRIEF DESCRIPTION OF DRAWINGS

[0011] The above and other aspects, features and other
advantages of the present disclosure will be more clearly
understood from the following detailed description taken in
conjunction with the accompanying drawings, in which:
[0012] FIG. 1 is a view illustrating a schematic configura-
tion of a non-contact type power transmitting-receiving appa-
ratus according to an exemplary embodiment in the present
disclosure;

[0013] FIG. 2 is a view illustrating a schematic configura-
tion of a contact/non-contact type power transmitting-receiv-
ing apparatus according to an exemplary embodiment in the
present disclosure; and

[0014] FIG. 3 is a view illustrating a schematic configura-
tion of a contact/non-contact type power transmitting-receiv-
ing apparatus according to another exemplary embodiment in
the present disclosure.

DETAILED DESCRIPTION

[0015] Hereinafter, embodiments in the present disclosure
will be described in detail with reference to the accompanying
drawings.
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[0016] The disclosure may, however, be embodied in many
different forms and should not be construed as being limited
to the embodiments set forth herein. Rather, these embodi-
ments are provided so that this disclosure will be thorough
and complete, and will fully convey the scope of the disclo-
sure to those skilled in the art.

[0017] Throughoutthe drawings, the same or like reference
numerals will be used to designate the same or like elements.
[0018] FIG. 1is a view illustrating a schematic configura-
tion of a non-contact type power transmitting-receiving appa-
ratus according to an exemplary embodiment in the present
disclosure.

[0019] Referring to FIG. 1, a non-contact type power trans-
mitting-receiving apparatus 100 according to an exemplary
embodiment in the present disclosure may include a power
transmitting apparatus 110 and a power receiving apparatus
120.

[0020] Transmission power may be transferred from the
power transmitting apparatus 110 to the power receiving
apparatus 120 in a non-contact scheme.

[0021] Here, the non-contact scheme may mean, for
example, but not limited to, a scheme of transmitting power
without using conductors in a process of transmitting the
power from a transmit side to a receive side and may be called
a contactless scheme, a wireless transmitting scheme, or the
like.

[0022] First, the power transmitting apparatus 110 may
include a rectifying unit 111, a power converting unit 112, a
power transmitting coil Tx.

[0023] The rectifyingunit 111 may rectify input alternating
current (AC) power.

[0024] The rectifying unit 111 may full-wave-rectify or
half-wave-rectify the input AC power. For instance, the rec-
tifying unit 111 may include at least two diodes (not shown)
or a bridge diode (not shown) in order to perform the above-
mentioned rectifying operation.

[0025] The power converting unit 112 may convert the
power rectified by the rectifying unit 111 into direct current
(DC) power through a single power converting operation,
switch the converted DC power, and transmit the switched
power externally therefrom through the power transmitting
coil Tx in the non-contact scheme.

[0026] As described above, since the power transmitting
apparatus 110 may perform an AC/DC single power convert-
ing operation in the power converting unit 112, a separate
DC/DC power converting circuit may not be used, such that
power converting efficiency may be increased.

[0027] The power transmitting coil Tx may be connected to
the power converting unit 112 to transmit the transmission
power switched by the power converting unit 112 externally
therefrom in the non-contact scheme.

[0028] To this end, the power transmitting coil Tx may be
formed of a conductor having a preset turns amount, and may
have a shape similar to that of an antenna to transmit the
power in the non-contact scheme, but is not limited thereto.
[0029] The power receiving apparatus 120 may include a
power receiving coil Rx, a power charging unit 121, and a
battery 122.

[0030] For instance, when considering that the power is
transmitted between the power transmitting apparatus 110
and the power receiving apparatus 120 in the non-contact
scheme, the power transmitting apparatus 110 may be a con-
tactless or non-contact type power charging apparatus, and
the power receiving apparatus 120 may be a mobile device
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such as a cellular phone, a smartphone, or the like, or an
electronic device such as a television, a monitor, or the like,
charged with the power received from the power charging
apparatus in the contactless scheme or the non-contact
scheme.

[0031] The power receiving coil Rx of the power receiving
apparatus 120 may receive the power transmitted from the
power transmitting coil Tx in the non-contact scheme. The
power charging unit 121 ofthe power receiving apparatus 120
may convert the power received in the power receiving coil
Rx into charging power and may charge the charging power in
the battery 122.

[0032] To this end, although not shown, the power charging
unit 121 may include a boost converter increasing a voltage
level of the power received in the power receiving coil Rx or
a buck converter decreasing a voltage level of the power
received in the power receiving coil Rx.

[0033] FIG. 2 is a view illustrating a schematic configura-
tion of a contact/non-contact type power transmitting-receiv-
ing apparatus according to an exemplary embodiment in the
present disclosure.

[0034] Referring to FIG. 2, a contact/non-contact type
power transmitting-receiving apparatus 200 according to an
exemplary embodiment in the present disclosure may include
a power transmitting apparatus 210 and a power receiving
apparatus 220.

[0035] The power transmitting apparatus 210 illustrated in
FIG. 2 may include a rectifying unit 211, a power converting
unit 212, and a power transmitting coil Tx, similar to the
power transmitting apparatus 110 illustrated in FIG. 1.
[0036] Similar to the descriptions provided with reference
to FIG. 1, the rectifying unit 211 may rectify input AC power,
and the power converting unit 212 may convert the power
rectified by the rectifying unit 211 into DC power.

[0037] The power converting unit 212 may switch the con-
verted DC power and transmit the power externally therefrom
through the power transmitting coil Tx in the non-contact
scheme.

[0038] The power receiving apparatus 220 may include a
power receiving coil Rx, a power charging unit 221, and a
battery 222, similar to the power receiving apparatus 120
illustrated in FIG. 1. In addition, the power receiving appa-
ratus 220 may further include a bidirectional converter 223
and an input/output interface unit 224, as illustrated in FIG. 2.
[0039] Similar to the descriptions provided with reference
to FIG. 1, the power receiving coil Rx may receive the power
transmitted from the power transmitting coil Tx in the non-
contact scheme, and the power charging unit 221 may convert
the power received in the power receiving coil Rx into charg-
ing power and may charge the battery 222 with the charging
power.

[0040] Inaddition, although not shown, the power charging
unit 221 may include a boost converter increasing a voltage
level of the power from the power receiving coil Rx or a buck
converter decreasing a voltage level of the power from the
power receiving coil Rx.

[0041] As described above, the power receiving apparatus
220 illustrated in FIG. 2 may include the bidirectional con-
verter 223 and the input/output interface unit 224, wherein the
bidirectional converter 223 may bidirectionally transfer
power between the battery 222 and an external electronic
device 230 through the input/output interface unit 224 in a
contact scheme.
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[0042] Here, the contact scheme may mean, for instance,
but not limited to, a scheme of transmitting power through
conductors in a process of transmitting the power from a
transmit side to a receive side, or a scheme of transmitting the
power by connecting the transmit side and the receive side to
each other in a wired form or electrically connecting the
transmit side and the receive side to each other by a contact
between a terminal provided in the transmit side and a termi-
nal provided in the receive side.

[0043] The bidirectional converter 223 may change a direc-
tion in which the power is transferred depending on a voltage
difference between a voltage level of the power charged in the
battery 222 and a voltage level of power of the external
electronic device 230.

[0044] For example, the bidirectional converter 223 may
transfer the power charged in the battery 222 to the external
electronic device 230 when the voltage level of the power
charged in the battery 222 is higher than that of the power of
the external electronic device 230, and may transfer the power
from the external electronic device 230 to the battery 222
when the voltage level of the power of the external electronic
device 230 is higher than that of the power charged in the
battery 222.

[0045] The external electronic device 230 may be a mobile
device such as a cellular phone, a smartphone, or the like, or
an electronic device such as a television, a monitor, or the like,
similar to the power receiving apparatus 220.

[0046] As described above, the contact/non-contact type
power transmitting-receiving apparatus 200 according to an
exemplary embodiment in the present disclosure illustrated in
FIG. 2 may transmit the power to the power receiving appa-
ratus 220 in the non-contact scheme and transmit the power
between the power receiving apparatus 220 and the external
electronic device 230 in the contact scheme to charge the
power in the battery 222 in various schemes.

[0047] FIG. 3 is a view illustrating a schematic configura-
tion of a contact/non-contact type power transmitting-receiv-
ing apparatus according to another exemplary embodiment in
the present disclosure.

[0048] A power transmitting apparatus 310 illustrated in
FIG. 3 may include a rectifying unit 311 and a power con-
verting unit 312, similar to the power transmitting appara-
tuses 110 and 210 illustrated in FIGS. 1 and 2. As illustrated
in FIG. 3, the power transmitting apparatus 310 may further
include a transformer 313 having a power transmitting coil Tx
and an auxiliary coil Aux, a bidirectional converter 314, and
an input/output interface unit 315.

[0049] Similar to the descriptions provided with reference
to FIGS. 1 and 2, the rectifying unit 311 may rectify input AC
power, and the power converting unit 312 may convert the
power rectified by the rectifying unit 311 into DC power,
switch the converted DC power, and transmit the power exter-
nally therefrom through the power transmitting coil Tx in the
non-contact scheme.

[0050] As described above, the power transmitting appara-
tus 310 illustrated in FIG. 3 may further include the trans-
former 313, the bidirectional converter 314, and the input/
output interface unit 315, unlike the exemplary embodiments
of'the power transmitting apparatuses 110 and 210 illustrated
in FIGS. 1 and 2.

[0051] The transformer 313 may have the power transmit-
ting coil Tx and the auxiliary coil Aux, which may have a
preset turns amount and may be magnetically coupled to each
other to form a turns ratio therebetween.
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[0052] Power applied to the power transmitting coil Tx may
have a voltage level varied depending on the turns ratio and
may be induced to the auxiliary coil Aux.

[0053] That is, the power applied to the power transmitting
coil Tx may be transmitted to the power receiving coil Rx in
the non-contact scheme and may be induced to the auxiliary
coil Aux, the power induced to the auxiliary coil Aux may be
transferred to the bidirectional converter 314, and the bidi-
rectional converter 314 may transfer the power to the external
electronic device 330 through the input/output interface unit
315.

[0054] The power receiving apparatus 320 illustrated in
FIG. 3 may include a power receiving coil Rx, a power charg-
ing unit 321, and a battery 322, similar to the power receiving
apparatuses 120 and 220 illustrated in FIGS. 1 and 2.

[0055] Similar to the descriptions provided with reference
to FIGS. 1 and 2, the power receiving coil Rx may receive the
power transmitted from the power transmitting coil Tx in the
non-contact scheme, and the power charging unit 321 may
convert the power received in the power receiving coil Rx into
charging power and may charge the charging power in the
battery 322.

[0056] Inaddition, although not shown, the power charging
unit 321 may include a boost converter increasing a voltage
level of the power received in the power receiving coil Rx or
a buck converter decreasing a voltage level of the power
received in the power receiving coil Rx.

[0057] The bidirectional converter 314 may transfer the
power in two directions including one direction in which the
power induced from the power transmitting coil Tx to the
auxiliary coil Aux is transferred to the external electronic
device 330 through the input/output interface unit 315 and the
other direction in which the power of the external electronic
device 330 is transferred to the power receiving coil Rx
through the auxiliary coil Aux in the non-contact scheme.
[0058] Meanwhile, the AC power may not be input to the
power transmitting apparatus 310 or the power may not be
applied to the power transmitting coil Tx by an abnormal
situation.

[0059] Therefore, when the power is induced from the
power transmitting coil Tx to the auxiliary coil Aux, the
bidirectional converter 314 may transfer the power from the
auxiliary coil Aux to the external electronic device 330
through the input/output interface unit 315.

[0060] Meanwhile, when the AC power is not input to the
power transmitting apparatus 310 or the power is not applied
to the power transmitting coil Tx by the abnormal situation, as
described above, such that the induction of the power from the
power transmitting coil Tx to the auxiliary coil Aux stops, the
bidirectional converter 314 may transmit the power of the
external electronic device 330 to the power receiving coil Rx
through the auxiliary coil Aux in the non-contact scheme.
[0061] Here, the bidirectional converter 314 may switch the
power of the external electronic device 330, similar to the
power converting unit 312 of the power transmitting appara-
tus 310, and transmit the switched power from the auxiliary
coil Aux to the power receiving coil Rx in the non-contact
scheme.

[0062] According to the above-mentioned description, the
contact/non-contact type power transmitting-receiving appa-
ratus 300 according to another exemplary embodiment in the
present disclosure illustrated in FIG. 3 may transmit the
power to the power receiving apparatus 320 in the non-con-
tact scheme and transfer the power of the external electronic
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device 330 to the power receiving apparatus 320 in the non-
contact scheme even in the case in which the AC power is not
input to the power transmitting apparatus 310 or the power is
not applied to the power transmitting coil Tx by the abnormal
situation, such that the induction of the power from the power
transmitting coil Tx to the auxiliary coil Aux stops, whereby
the power may be stably charged in the battery.

[0063] As set forth above, according to exemplary embodi-
ments of the present disclosure, a power converting operation
may be simplified, such that power converting efficiency may
be increased, and a circuit area and a product size may be
decreased. In addition, the power may be transferred to the
battery in the contact and non-contact schemes to thereby be
charged in the battery.

[0064] While exemplary embodiments have been shown
and described above, it will be apparent to those skilled in the
art that modifications and variations could be made without
departing from the scope of the present invention as defined
by the appended claims.

What is claimed is:

1. A non-contact type power transmitting apparatus com-
prising:

arectifying unit rectifying alternating current (AC) power;

a power converting unit converting the power rectified by
the rectifying unit into direct current (DC) power
through a single power converting operation and switch-
ing the DC power; and

a power transmitting coil transmitting the power from the
power converting unit externally in a non-contact
scheme.

2. The non-contact type power transmitting apparatus of
claim 1, further comprising a transformer having the power
transmitting coil transmitting and an auxiliary coil magneti-
cally coupled to the power transmitting coil to transfer power
converted depending on a turns ratio to the power transmitting
coil externally in a contact scheme.

3. The non-contact type power transmitting apparatus of
claim 2, further comprising a bidirectional converter transfer-
ring power in two directions including one direction in which
the power from the power transmitting coil is transferred to an
external electronic device through an input/output interface
unit and an other direction in which power of the external
electronic device is transmitted externally in the non-contact
scheme.

4. The non-contact type power transmitting apparatus of
claim 3, wherein the bidirectional converter transfers the
power from the power transmitting coil to the external elec-
tronic device through the input/output interface unit when the
power from the power transmitting coil is transferred to the
bidirectional converter, and transmits the power of the exter-
nal electronic device externally through the auxiliary coil in
the non-contact scheme when transfer of the power from the
power transmitting coil stops.

5. A non-contact type power transmitting-receiving appa-
ratus comprising:

a power transmitting apparatus including a rectifying unit
rectifying AC power, a power converting unit converting
the power rectified by the rectifying unit into DC power
through a single power converting operation and switch-
ing the DC power, and a power transmitting coil trans-
mitting the power from the power converting unit exter-
nally therefrom in a non-contact scheme; and

a power receiving apparatus including a power receiving
coil receiving the power transmitted from the power
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transmitting coil in the non-contact scheme and a power
charging unit converting the power received in the power
receiving coil into charging power and charging a bat-
tery with the charging power.

6. The non-contact type power transmitting-receiving
apparatus of claim 5, wherein the power charging unit
includes at least one of a buck converter and a boost converter
varying a voltage level of the power received in the power
receiving coil.

7. The non-contact type power transmitting-receiving
apparatus of claim 5, the power receiving apparatus further
including a bidirectional converter bidirectionally transfer-
ring power between the battery and an external electronic
device through an input/output interface unit in a contact
scheme.

8. The non-contact type power transmitting-receiving
apparatus of claim 7, wherein the bidirectional converter
transfers the power charged in the battery to the external
electronic device when a voltage level of the power charged in
the battery is higher than that of power of the external elec-
tronic device, and transfers the power from the external elec-
tronic device to the battery when the voltage level of the
power of the external electronic device is higher than that of
the power charged in the battery.

9. A contact/non-contact type power transmitting-receiv-
ing apparatus comprising:

a power transmitting apparatus including a rectifying unit
rectifying AC power, a power converting unit converting
the power rectified by the rectifying unit into DC power
through a single power converting operation and switch-
ing the DC power, and a transformer having a power
transmitting coil transmitting the power from the power
converting unit externally in a non-contact scheme and
an auxiliary coil magnetically coupled to the power
transmitting coil to transfer power converted depending
on a turns ratio to the power transmitting coil externally
therefrom in a contact scheme; and

a power receiving apparatus including a power receiving
coil receiving the power transmitted from the power
transmitting coil in the non-contact scheme and a power
charging unit converting the power received in the power
receiving coil into charging power and charging a bat-
tery with the charging power.

10. The contact/non-contact type power transmitting-re-
ceiving apparatus of claim 9, wherein the power transmitting
apparatus further includes a bidirectional converter transter-
ring power in two directions including one direction in which
power induced from the power transmitting coil to the auxil-
iary coil is transferred to an external electronic device through
an input/output interface unit and an other direction in which
power from the external electronic device is transmitted to the
power receiving coil through the auxiliary coil in the non-
contact scheme.

11. The contact/non-contact type power transmitting-re-
ceiving apparatus of claim 10, wherein the bidirectional con-
verter transfers the power from the auxiliary coil to the exter-
nal electronic device through the input/output interface unit
when the power is induced from the power transmitting coil to
the auxiliary coil, and transmits the power of the external
electronic device to the power receiving coil through the
auxiliary coil in the non-contact scheme when induction of
the power from the power transmitting coil to the auxiliary
coil stops.



