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(57) ABSTRACT

Disclosed herein is an ultrasonic diagnostic apparatus includ-
ing: an ultrasonic probe including an ultrasonic transducer
array; and an ultrasonic diagnostic apparatus main body com-
prising a transceiver configured to transmit and receive ultra-
sonic waves via the ultrasonic transducer array, an image
processor configured to generate an ultrasonic image of an
object based on an ultrasonic echo signal acquired via the
transceiver, a communication unit configured to wirelessly
communicate with a docking station, and a charge unit con-
figured to charge power which is received wirelessly from the
docking station via the communication unit, in a charge bat-
tery. Therefore, it is possible to efficiently supply power to the
ultrasonic diagnostic apparatus main body regardless of time
and place, and to improve mobility and portability of the
ultrasonic diagnostic apparatus main body.
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ULTRASONIC PROBE AND ULTRASONIC
DIAGNOSTIC APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority from Korean Patent
Application No. 10-2014-0057714, filed on May 14, 2014 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference in its entirety.

BACKGROUND
[0002] 1.Field

[0003] Exemplary embodiments relate to an ultrasonic
probe, an ultrasonic diagnostic apparatus, and an ultrasonic
diagnostic system.

[0004] 2. Description of the Related Art

[0005] An ultrasonic diagnostic apparatus irradiates ultra-
sonic signals to a target region of an object from the surface of
the object, and receives ultrasonic signals (ultrasonic echo
signals) reflected from the target region so as to non-inva-
sively acquire section images about soft tissue of the object or
images about blood vessels of the object based on the echo
ultrasonic signals. The ultrasonic diagnostic apparatus has
advantages that it is a compact, low-priced apparatus and it
can display images in real time, compared to other medical
imaging apparatuses, such as an X-ray diagnostic apparatus,
an X-ray Computerized Tomography (CT) scanner, a Mag-
netic Resonance Image (MRI) apparatus, and a nuclear medi-
cal diagnostic apparatus. Also, the ultrasonic diagnostic appa-
ratus has high safety since there is no risk for patients to be
exposed to radiation such as X-rays. For the advantages, the
ultrasonic diagnostic apparatus is widely used to diagnose the
heart, abdomen, urinary organs, uterus, etc.

[0006] Typically, anultrasonic diagnostic apparatus is fixed
and used at a specific place since it is large and heavy, and
when an ultrasonic diagnostic apparatus needs to be moved, a
cart type ultrasonic diagnostic apparatus having castors is
generally used. Recently, a portable ultrasonic diagnostic
apparatus with a compact size and light weight has been
developed and used.

[0007] In order to move the cart type ultrasonic diagnostic
apparatus which is large and heavy, it is imperative to unplug
a power plug connected to a wired power cable of the appa-
ratus from an electrical outlet, to move the ultrasonic diag-
nostic apparatus, and then to plug the power plug in an elec-
trical outlet at a destination place to supply power to the
ultrasonic diagnostic apparatus. However, since it takes a
long time to move the ultrasonic diagnostic apparatus, to plug
the power plug in the electrical outlet at the destination place
(for example, an operating room), and then to reboot the
ultrasonic diagnostic apparatus, there is a risk that power may
notbe quickly and stably supplied to the ultrasonic diagnostic
apparatus in an emergency situation, such as a surgery or a
treatment of an emergency patient. Although there is a
method of installing an emergency power source (battery) in
the ultrasonic diagnostic apparatus so that the ultrasonic diag-
nostic apparatus can be used without rebooting for a prede-
termined time, the time for which the ultrasonic diagnostic
apparatus can be used without rebooting is limited, and it is
inconvenient that it is still imperative to plug a power plug
connected to a wired power cable of the apparatus in an
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electrical outlet at a destination place after moving the appa-
ratus, in order to stably operate the ultrasonic diagnostic
apparatus.

[0008] Meanwhile, the portable ultrasonic diagnostic appa-
ratus has an advantage that it can be conveniently moved,
since itis compactand light-weight. However, a power supply
technique for reducing the size and weight of the portable
ultrasonic diagnostic apparatus by installing a battery of a
smaller volume still needs to be developed.

SUMMARY

[0009] Therefore, it is an aspect of one or more exemplary
embodiments to provide an ultrasonic probe and an ultrasonic
diagnostic apparatus, capable of efficiently supplying power
to the ultrasonic probe and an ultrasonic diagnostic apparatus
main body regardless of time and place, by applying a wire-
less power transfer technique to the ultrasonic probe and the
ultrasonic diagnostic apparatus main body.

[0010] It is another aspect of one or more exemplary
embodiments to provide an ultrasonic probe and an ultrasonic
diagnostic apparatus, capable of improving mobility and
portability of the ultrasonic probe and an ultrasonic diagnos-
tic apparatus main body and increasing use times of the ultra-
sonic probe and the ultrasonic diagnostic apparatus main
body, by applying a wireless power transfer technique to the
ultrasonic probe and the ultrasonic diagnostic apparatus main
body.

[0011] Further, it is still another aspect of one or more
exemplary embodiments to provide an ultrasonic probe and
an ultrasonic diagnostic apparatus, capable of installing
charge batteries of smaller volumes in the ultrasonic probe
and an ultrasonic diagnostic apparatus main body to reduce
sizes and weights of the ultrasonic probe and the ultrasonic
diagnostic apparatus main body, by applying a wireless
power transfer technique to the ultrasonic probe and the ultra-
sonic diagnostic apparatus main body.

[0012] Additional aspects of the exemplary embodiments
will be set forth in part in the description which follows and,
in part, will be obvious from the description, or may be
learned by practice of the exemplary embodiments.

[0013] Inaccordance with one aspect of one or more exem-
plary embodiments, an ultrasonic diagnostic apparatus
includes: an ultrasonic probe including an ultrasonic trans-
ducer array; and an ultrasonic diagnostic apparatus main
body comprising a transceiver configured to transmit and
receive ultrasonic waves via the ultrasonic transducer array,
an image processor configured to generate an ultrasonic
image of an object based on an ultrasonic echo signal
acquired via the transceiver, a communicator configured to
wirelessly communicate with a docking station, and a charger
configured to charge power which is wirelessly received from
the docking station via the communicator, in a charge battery.
[0014] Theultrasonic diagnostic apparatus main body may
further include a power supply controller configured to con-
trol power supplied from an external device, wherein the
power supply controller may be further configured to receive
power which is transmitted wirelessly from the docking sta-
tion, and to transfer the received power to the charger.
[0015] The communicator may be further configured to
wirelessly transmit the ultrasonic echo signal and the ultra-
sonic image to the docking station.

[0016] The charger may be further configured to charge the
power received from the docking station, in the charge bat-
tery, by using at least one method from among a capacitive
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method using an electric field, a resonance method using a
magnetic field, and an inductive method.

[0017] Theultrasonic diagnostic apparatus main body may
further include: a battery level calculator configured to cal-
culate a battery level of the charge battery; and a display
configured to display the calculated battery level of the charge
battery and the ultrasonic image.

[0018] Theultrasonic diagnostic apparatus main body may
further include an input device configured to set a wireless
power transfer mode for wirelessly receiving power from the
docking station.

[0019] In accordance with another aspect of one or more
exemplary embodiments, an ultrasonic diagnostic apparatus
includes an ultrasonic probe and an ultrasonic diagnostic
apparatus main body, wherein the ultrasonic probe includes
an ultrasonic transducer array, a transceiver configured to
transmit and receive ultrasonic waves via the ultrasonic trans-
ducer array, a first communicator configured to wirelessly
communicate with the ultrasonic diagnostic apparatus main
body, and a charger configured to charge power which is
wirelessly received from the ultrasonic diagnostic apparatus
main body via the first communicator, in a charge battery, and
wherein the ultrasonic diagnostic apparatus main body com-
prises a second communicator configured to wirelessly com-
municate with the ultrasonic probe, and an image processor
configured to generate an ultrasonic image of an object based
on an ultrasonic echo signal acquired via wireless communi-
cation with the ultrasonic probe.

[0020] The ultrasonic probe may further includes a power
supply controller configured to control power supplied from
an external device, wherein the power supply controller is
further configured to receive power which is transmitted
wirelessly from the ultrasonic diagnostic apparatus main
body, and to transfer the received power to the charger.

[0021] The first communicator may be further configured
to wirelessly transmit the ultrasonic echo signal to the ultra-
sonic diagnostic apparatus main body.

[0022] The ultrasonic probe may further include: a battery
level calculator configured to calculate a battery level of the
charge battery; and a display configured to display the calcu-
lated battery level of the charge battery.

[0023] In accordance with another aspect of one or more
exemplary embodiments, an ultrasonic diagnostic apparatus
includes an ultrasonic probe and an ultrasonic diagnostic
apparatus main body, wherein the ultrasonic probe comprises
an ultrasonic transducer array, a transceiver configured to
transmit and receive ultrasonic waves via the ultrasonic trans-
ducer array, a probe communicator configured to wirelessly
communicate with the ultrasonic diagnostic apparatus main
body, and a probe charger configured to charge power which
is wirelessly received from the ultrasonic diagnostic appara-
tus main body via the probe communicator, in a probe charge
battery, and wherein the ultrasonic diagnostic apparatus main
body comprises a first main body communicator configured
to wirelessly communicate with the ultrasonic probe, an
image processor configured to generate an ultrasonic image
of an object based on an ultrasonic echo signal acquired from
the ultrasonic probe via the first main body communicator, a
second main body communicator configured to wirelessly
communicate with a docking station, and a main body charger
configured to charge power which is wirelessly received from
the docking station via the second main body communicator,
in a main body charge battery.

Nov. 19,2015

[0024] The ultrasonic probe may further include a probe
power supply controller configured to control power supplied
from an external device, wherein the probe power supply
controller is further configured to receive power which is
transmitted wirelessly from the ultrasonic diagnostic appara-
tus main body, and to transfer the received power to the probe
charger.

[0025] The ultrasonic diagnostic apparatus main body may
further include a main body power supply controller config-
ured to control power supplied from an external device,
wherein the main body power supply controller is further
configured to receive power which is transmitted wirelessly
from the docking station, and to transfer the received power to
the main body charger.

[0026] The probe communicator may be further configured
to wirelessly transmit the ultrasonic echo signal to the ultra-
sonic diagnostic apparatus main body.

[0027] The second main body communicator may be fur-
ther configured to wirelessly transmit the ultrasonic echo
signal and the ultrasonic image to the docking station.
[0028] The ultrasonic probe may further include: a probe
battery level calculator configured to calculate a battery level
of the probe charge battery; and a probe display configured to
display the calculated battery level of the probe charge bat-
tery.

[0029] Theultrasonic diagnostic apparatus main body may
further include: a main body battery level calculator config-
ured to calculate a battery level of the main body charge
battery; and a main body display configured to display the
calculated battery level of the main body charge battery.
[0030] In accordance with another aspect of one or more
exemplary embodiments, an ultrasonic probe includes: an
ultrasonic transducer array; a transceiver configured to trans-
mit and receive ultrasonic waves via the ultrasonic transducer
array; an image processor configured to generate an ultra-
sonic image of an object based on an ultrasonic echo signal
acquired via the transceiver; a display configured to display
the ultrasonic image of the object; and a communicator con-
figured to wirelessly communicate with a docking station;
and a charger configured to charge power which is wirelessly
received from the docking station via the communicator, in a
charge battery.

[0031] The ultrasonic probe may further include a power
supply controller configured to control power supplied from
an external device, wherein the power supply controller is
further configured to receive power which is transmitted
wirelessly from the docking station, and to transfer the
received power to the charger.

[0032] The communicator may be further configured to
wirelessly transmit the ultrasonic echo signal and the ultra-
sonic image to the docking station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] These and/or other aspects will become apparent
and more readily appreciated from the following description
of exemplary embodiments, taken in conjunction with the
accompanying drawings of which:

[0034] FIG. 1 is a perspective view illustrating an external
appearance of a cart type ultrasonic diagnostic apparatus;
[0035] FIG. 2 is a perspective view illustrating an external
appearance of a portable ultrasonic diagnostic apparatus;
[0036] FIGS. 3A and 3B are views for describing an exter-
nal structure of a handheld ultrasonic diagnostic apparatus;
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[0037] FIG. 4A is a control block diagram of an ultrasonic
diagnostic system, and FIG. 4B is a control block diagram
illustrating configurations of an ultrasonic probe, an ultra-
sonic diagnostic apparatus main body, and a docking system
shown in FIG. 4A;

[0038] FIG. 5A is a control block diagram of an ultrasonic
diagnostic system, and FIG. 5B is a control block diagram
illustrating configurations of ultrasonic probes, ultrasonic
diagnostic apparatus main bodies, and a docking system
shown in FIG. 5A,;

[0039] FIG. 6A is a control block diagram of an ultrasonic
diagnostic apparatus, and FIG. 6B is a control block diagram
illustrating configurations of an ultrasonic probe and an ultra-
sonic diagnostic apparatus main body shown in FIG. 6A;
[0040] FIG. 7A is a control block diagram of an ultrasonic
diagnostic system, and FIG. 7B is a control block diagram
illustrating configurations of an ultrasonic probe, an ultra-
sonic diagnostic apparatus main body, and a docking station
shown in FIG. TA;

[0041] FIG. 8A is a control block diagram of an ultrasonic
diagnostic system, and FIG. 8B is a control block diagram
illustrating configurations of an ultrasonic probe and a dock-
ing station shown in F1G. 8A;

[0042] FIG. 9A is a control block diagram of an ultrasonic
diagnostic system, and FIG. 9B is a control block diagram
illustrating configurations of ultrasonic probes and a docking
system shown in FIG. 9A; and

[0043] FIG. 10 illustrates an internal structure of an ultra-
sonic probe.

DETAILED DESCRIPTION

[0044] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings.

[0045] FIG. 1 is a perspective view illustrating an external
appearance of a cart type ultrasonic diagnostic apparatus.
[0046] A cart type ultrasonic diagnostic apparatus, which is
ahigh-end/premium ultrasonic diagnostic apparatus, has cas-
tors at the lower portion of a main body in order to overcome
a disadvantage that it is inconvenient to move since the appa-
ratus is large and heavy, although the apparatus has various
functions.

[0047] Referring to FIG. 1, a cart type ultrasonic diagnostic
apparatus 10 may include a main body 11 and an ultrasonic
probe 12.

[0048] The main body 11 may accommodate main compo-
nents, including, for example, a controller (see 230A of FIG.
4B) and an image processor (see 210A of FIG. 4B)) of the
ultrasonic diagnostic apparatus 10. If an operator (that is, a
user) inputs an ultrasonic diagnosis command, the controller
may generate a transmission control signal and transmit the
transmission control signal to the ultrasonic probe 12. Also, if
anultrasonic echo signal is received from the ultrasonic probe
12, the image processor (see 210A of FIG. 4B) may generate
anultrasonic image of a target region in an object based on the
received ultrasonic echo signal.

[0049] In one side of the main body 11, one or more female
connectors 15b may be provided. A male connector 15a con-
nected to a cable 14 may be physically coupled with one of the
female connectors 15b. A transmission signal generated by
the controller may be transmitted to the ultrasonic probe 12
through the male connector 15a coupled with the female
connector 156 of the main body 11 and the cable 14.
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[0050] Meanwhile, inthe lower portion of the main body 11
may be provided a plurality of castors 16 configured to move
the ultrasonic diagnostic apparatus 10. The plurality of cas-
tors 16 can be used to fix the ultrasonic diagnostic apparatus
10 at aspecific location, or the castors 16 may be used to move
the ultrasonic diagnostic apparatus 10 in a specific direction.
[0051] The ultrasonic probe 12 may contact the body sur-
face of an object (for example, a pregnant woman’s abdomen)
to transmit and receive ultrasonic waves. More specifically,
the ultrasonic probe 12 may irradiate ultrasonic signals to an
object based on a transmission signal received from the main
body 11, receive ultrasonic echo signals reflected from a
specific region (for example, the fetus) in the object, and
transmit the ultrasonic echo signals to the main body 11.
[0052] To do this, in one end of the ultrasonic probe 12 may
be provided a plurality of ultrasonic transducers configured to
generate ultrasonic signals according to electrical signals.
[0053] Each ultrasonic transducer may generate ultrasonic
waves according to applied alternating current power. More
specifically, the ultrasonic transducer may receive alternating
current power from an external power supply or an internal
capacitor (for example, a battery), and a piezoelectric vibrator
or a thin film of the ultrasonic transducer may vibrate accord-
ing to the received alternating current power to generate ultra-
sonic waves.

[0054] The ultrasonic transducer may include any one or
more of a magnetostrictive ultrasonic transducer using the
magnetostrictive effect of a magnetic material, a piezoelectric
ultrasonic transducer using the piezoelectric effect of a piezo-
electric material, a capacitive micromachined ultrasonic
transducer (CMUT) that transmits and receives ultrasonic
waves using vibration of several hundreds or thousands of
micromachined thin films, a Piezoelectric Micromachined
Ultrasonic Transducer (pMUT), and/or a single crystal.
[0055] The ultrasonic transducers may be arranged in a
linear array or in a convex array. Also, a cover for covering the
ultrasonic transducers may be provided.

[0056] The other end of the ultrasonic probe 12 may be
connected to one end of the cable 14, and the other end of the
cable 14 may be connected to the male connector 15a. The
male connector 15¢ may be physically coupled with the
female connector 15b of the main body 11.

[0057] An input unit (also referred to herein as an “input
device”) 17 enables a user to input commands related to
operations of the ultrasonic diagnostic apparatus 10. For
example, a user may use the input unit 17 to input any one or
more of a mode selection command, a display command to
display a combined mode consisting of two modes or more, a
ultrasonic diagnosis start command, and so on, wherein
modes for ultrasound images may include an Amplitude
mode (A-mode), a Brightness mode (B-mode), a Color flow
mode (C-mode), a Doppler mode (D-mode), a Power spectral
mode (P-mode), and a Motion mode (M-mode).

[0058] The input unit 17 may include at least one of, for
example, a touch pad, a keyboard, a foot switch, and a foot
pedal. The touch pad or the keyboard may be implemented as
hardware, and mounted on the upper portion of the main body
11. The keyboard may include at least one(s) of a switch, a
key(s), awheel, ajoystick, a trackball, and a knob. As another
example, the keyboard may be implemented as software, like
a Graphic User Interface (GUI). In this case, the keyboard
may be displayed on a sub display unit (also referred to herein
as a “sub display device” and/or as a “sub display”) 18 or a
main display unit (also referred to herein as a “main display
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device” and/or as a “main display”) 19. The foot switch or the
foot pedal may be provided in the lower portion of the main
body 11, and an operator may control operations of the ultra-
sonic diagnostic apparatus 10 by using the foot switch or the
foot pedal.

[0059] A probeholder 13 for accommodating the ultrasonic
probe 12 may be provided in relatively close proximity to the
input unit 17. The operator may put the ultrasonic probe 12
into the probe holder 13 to safely keep the ultrasonic probe 12
when he/she does not use the ultrasonic diagnostic apparatus
10. In FIG. 1, one probe holder 13 is provided in proximity to
the input unit 17, however, the probe holder 13 may be placed
at a different location, or a plurality of probe holders may be
provided, according to the entire design of the ultrasonic
diagnostic apparatus 10 or according to the designs or loca-
tions of some components.

[0060] Thesub display unit 18 may be mounted on the main
body 11. InFIG. 1. the sub display unit 18 is provided over the
input unit 17. The sub display unit 18 may include, for
example, a Cathode Ray Tube (CRT) or a Liquid Crystal
Display (LCD). The sub display unit 18 may display menus or
guidance needed for ultrasonic diagnosis.

[0061] A main display unit 19 may be also mounted on the
main body 11. In FIG. 1, the main display unit 19 is positioned
over the sub display unit 18. The main display unit 19 may
also include, for example, a CRT or a LCD. The main display
unit 19 may display ultrasonic images acquired during ultra-
sonic diagnosis. Ultrasonic images that are displayed on the
main display unit 19 may include at least one of a two-
dimensional (2D) monochrome ultrasonic image, a 2D color
ultrasonic image, a three-dimensional (3D) monochrome
ultrasonic image, and a 3D color ultrasonic image.

[0062] In FIG. 1, the ultrasonic diagnostic apparatus 10
includes both the main display unit 19 and the sub display umt
18, however, the sub display unit 18 may be omitted, and in
this case, applications or menus that are displayed through the
sub display unit 18 may be displayed through the main dis-
play unit 19.

[0063] Also, at least one of the sub display unit 18 and the
main display unit 19 may be removably connected to the main
body 19.

[0064] FIG. 2 is a perspective view illustrating an external
appearance of a portable ultrasonic diagnostic apparatus.
[0065] The portable ultrasonic diagnostic apparatus is
designed to be relatively compact and light-weight so that it
can be easily moved in order to overcome a disadvantage of a
conventional ultrasonic diagnostic apparatus that it is incon-
venient to movesince itis relatively large and heavy. Since the
portable ultrasonic diagnostic apparatus can be easily moved,
it can perform diagnosis regardless of place. Specifically, in
FIG. 2, a portable ultrasonic diagnostic apparatus that is
shaped like a laptop computer among various kinds of por-
table ultrasonic diagnostic apparatuses is shown.

[0066] AsshowninFIG. 2, aportable ultrasonic diagnostic
apparatus 20 may include a main body 21 and an ultrasonic
probe 22.

[0067] The main body 21 may accommodate main compo-
nents (for example, a controller (see 230A of FIG. 4B) and an
image processor (see 210A of FIG. 4B)) of the portable
ultrasonic diagnostic apparatus 20. If an operator (a user)
inputs an ultrasonic diagnosis command, the controller may
generate a transmission control signal, and transmit the trans-
mission control signal to the ultrasonic probe 22. Also, if an
ultrasonic echo signal is received from the ultrasonic probe
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22, the image processor may create an ultrasonic image of a
target region in an object based on the received ultrasonic
echo signal. Also, a charge battery (e.g., a power battery) for
driving the portable ultrasonic diagnostic apparatus 20 may
be installed in the main body 21.

[0068] The ultrasonic probe 22 may be connected to one
side of the main body 21 via a wired cable 23 or a wireless
connection. The ultrasonic probe 22 may irradiate ultrasonic
signals to an object based on a transmission control signal
received from the controller in the main body 21, receive
ultrasonic echo signals reflected from a target region in the
object, and transmit the ultrasonic echo signals to the image
processor in the main body 21.

[0069] Meanwhile, an input unit 27 mounted on the main
body 21 may include a keyboard and a touch pad to perform
functions of acquiring and controlling ultrasonic images, and
a menu control function.

[0070] A display unit 29 which is foldably connected to the
main body 21 may display ultrasonic images of an object,
acquired by the image processor, and diagnosis information.
[0071] FIGS. 3A and 3B are views for describing an exter-
nal structure of a handheld ultrasonic diagnostic apparatus.
[0072] Referring to FIGS. 3A and 3B, a handheld ultra-
sonic diagnostic apparatus 30, which is a kind of the portable
ultrasonic diagnostic apparatus 20 as described above with
reference to FIG. 2, is more compact and light-weight than the
portable ultrasonic diagnostic apparatus 20 shown in FIG. 2.
The handheld ultrasonic diagnostic apparatus 30 can be
implemented as an ultrasonic probe. Like the portable ultra-
sonic diagnostic apparatus 20 shown in FIG. 2, in the hand-
held ultrasonic diagnostic apparatus 30, an ultrasonic probe
or an ultrasonic probe handle may be connected to a main
body (the main body is generally more compact than the main
body 21 of the portable ultrasonic diagnostic apparatus 20
shown in FIG. 2) through a wired/wireless connection. Par-
ticularly, in FIGS. 3A and 3B, a handheld ultrasonic diagnos-
tic apparatus that is shaped like a mobile phone, from among
various kinds of handheld ultrasonic diagnostic apparatuses,
is shown. In the following description, the handheld uvltra-
sonic diagnostic apparatus 30 is also referred to as an ultra-
sonic probe or an ultrasonic probe handle.

[0073] As shown in FIGS. 3A and 3B, the ultrasonic probe
30 constituting the handheld ultrasonic diagnostic apparatus
may include a casing 31 and a plurality of ultrasonic trans-
ducers 32.

[0074] The casing 31 may form an outer appearance of the
ultrasonic probe 30, and a controller (see 135E of FIG. 8B)
and an image processor (see 115E of FIG. 8B) may be
included in the casing 31. If an operator (a user) inputs an
ultrasonic diagnosis command, the controller may generate a
transmission control signal, and transmit the transmission
control signal to the plurality of ultrasonic transducers 32.
Further, if ultrasonic echo signals are received from the plu-
rality of ultrasonic transducers 32, the image processor may
generate an ultrasonic image of a target region in an object
based on the received ultrasonic echo signals. In addition, a
charge battery (a power battery) for driving the ultrasonic
probe 30 may be installed in the casing 31.

[0075] Theplurality of ultrasonic transducers 32 may be, as
shown in FIG. 3B, arranged in the lower part of the casing 31.
The plurality of ultrasonic transducers 32 may irradiate ultra-
sonic signals to an object based on a transmission control
signal received from the controller included in the casing 31,
receive ultrasonic echo signals reflected from a target region
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in the object, and transmit the ultrasonic echo signals to the
image processor. The plurality of ultrasonic transducers 32
may be arranged in a linear array or in a convex array. In FIG.
3B, the plurality of ultrasonic transducers 32 are arranged in
the lower part of the casing 31, however, it is also possible to
attach an ultrasonic transducer module in which a plurality of
ultrasonic transducers are arranged onto the lower or side part
of the casing 31, and to scan the surface of an object using the
ultrasonic transducer module connected to the casing 31 to
transmit and receive ultrasonic signals.

[0076] Meanwhile, an input unit 37 mounted on the casing
31 may include a keyboard and a touch pad to perform func-
tions of acquiring and controlling ultrasonic images, and a
menu control function.

[0077] Further, a display unit 39 mounted on the casing 31
may display ultrasonic images of an object, formed by the
image processor, and diagnosis information.

[0078] FIG. 4A is a control block diagram of an ultrasonic
diagnostic system.

[0079] Referring to FIG. 4A, the ultrasonic diagnostic sys-
tem may include an ultrasonic diagnostic apparatus including
an ultrasonic probe 100A and an ultrasonic diagnostic appa-
ratus main body 200A, and a docking station 300A.

[0080] The ultrasonic probe 100A may be connected to the
ultrasonic diagnostic apparatus main body 200A through a
wired cable 101A. The ultrasonic probe 100A may receive
power and an ultrasonic transmission control signal from the
ultrasonic diagnostic apparatus main body 200A through the
wired cable 101A,

[0081] The ultrasonic diagnostic apparatus main body
200A may wirelessly receive power from the docking station
300A. Further, the ultrasonic diagnostic apparatus main body
200A may transmit ultrasonic information acquired from the
ultrasonic probe 100A, and ultrasonic image information
generated in the ultrasonic diagnostic apparatus main body
200A, to the docking station 300A, another ultrasonic diag-
nostic apparatus main body, or another electronic device,
through wireless communication. Meanwhile, a detachable
wired power cable 201A may be connected to the ultrasonic
diagnostic apparatus main body 200A. The detachable wired
power cable 201A is denoted by a thick solid line in FIG. 4A.
One end of the detachable wired power cable 201A may be
connected to a power plug 202A. The ultrasonic diagnostic
apparatus main body 200A may receive power from an exter-
nal commercial alternating current power source (see 500A of
FIG. 4B) through the power plug 202A plugged in an electri-
cal outlet. In particular, the ultrasonic diagnostic apparatus
main body 200A may wirelessly receive power from the
docking station 300A, or may receive power through the
detachable wired power cable 201A.

[0082] The ultrasonic diagnostic apparatus main body
200A may include an image processor 210A which is con-
figured to generate an ultrasonic image of a target region in an
object based on ultrasonic echo signals received from the
ultrasonic probe 100A, a power supply module 240A to sup-
ply power required from individual components in the ultra-
sonic diagnostic apparatus main body 200A, and a power
supply controller 250A to control power that is supplied from
external devices (the docking station 300A and the external
commercial alternating current power source S00A). The
power supply module 240A may include a power supply unit
242A and a charge battery 244A, which will be described
below with reference to FIG. 4B.
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[0083] The docking station 300A may wirelessly supply
power to the ultrasonic diagnostic apparatus main body
200A, through a wireless power transfer technique. A wired
power cable 301A may be connected to the docking station
300A, and one end of the wired power cable 301A may be
connected to a power plug 302A. The docking station 300A
may receive power from an external commercial alternating
current power source (see 600A of FIG. 4B) through the
power plug 302A plugged in an electrical outlet, and supply
the received power to the ultrasonic diagnostic apparatus
main body 200A through the wireless power transfer tech-
nique.

[0084] FIG. 4B is a control block diagram illustrating con-
figurations of the ultrasonic probe 100A, the ultrasonic diag-
nostic apparatus main body 200A, and the docking system
300A shown in FIG. 4A.

[0085] Referring to FIG. 4B, the ultrasonic probe 100A
may include an ultrasonic transducer array 105A, and may
further include a power supply unit (also referred to herein as
a “power supply”) 145A.

[0086] The ultrasonic transducer array 105A may include
an array of a plurality of ultrasonic transducers, and the plu-
rality of ultrasonic transducers may be arranged in a linear
array or in a convex array, as described above with reference
to FIG. 4A. Each ultrasonic transducer may include any one
or more of a magnetostrictive ultrasonic transducer using the
magnetostrictive effect of a magnetic material, a piezoelectric
ultrasonic transducer using the piezoelectric effect of a piezo-
electric material, a capacitive micromachined ultrasonic
transducer (CMUT) that transmits and receives ultrasonic
waves using vibration of several hundreds or thousands of
micromachined thin films, a Piezoelectric Micromachined
Ultrasonic Transducer (pMUT), and/or a single crystal.
[0087] The power supply unit 145A may convert power
received from the ultrasonic diagnostic apparatus main body
200A through the wired cable 101A (see FIG. 4A), into a
form of power that can be appropriately used by the ultrasonic
transducer array 105A, and supply the converted power to the
ultrasonic transducer array 105A.

[0088] As shown in FIG. 4B, the ultrasonic diagnostic
apparatus main body 200A may include a transceiver 205A.
The ultrasonic transducer array 105A in the ultrasonic probe
100A may be connected to the transceiver 205A in the ultra-
sonic diagnostic apparatus main body 200A through the
wired cable 101A. In particular, the ultrasonic probe 100A
may receive power from the ultrasonic diagnostic apparatus
main body 200A through the wired cable 101A, or may
transmit/receive various information (ultrasonic signals, con-
trol signals, etc.) to/from the ultrasonic diagnostic apparatus
main body 200A through the wired cable 101A. The trans-
ceiver 205A may be a device which includes electronic cir-
cuits capable of transmitting/receiving ultrasonic signals,
such as any one or more of a Low Noise Amplifier (LNA), a
Variable Gain Amplifier (VGA), an Analog-to-Digital Con-
verter (ADC), a switch, a multiplexer (MUX), a transmit
beamformer, a receive beamformer, a pulser, a pulser driver,
etc. The transceiver 205A can be defined as a front-end mod-
ule. The transceiver 205A may transmit a driving signal to the
ultrasonic transducer array 105A in order for the ultrasonic
transducer array 105A to transmit ultrasonic waves to a target
region il an object. Further, the transceiver 205A may receive
ultrasonic echo signals reflected from the target region in the
object through the ultrasonic transducer array 105A. The
transceiver 205A may be electrically connected to the con-
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troller 230A. The transceiver 205A may transmit/receive
ultrasonic waves based on an ultrasonic transmission/recep-
tion control signal received from the controller 230A. In
addition, the transceiver 205A may transfer ultrasonic echo
signals received from the ultrasonic transducer array 105A to
the image processor 210A.

[0089] The image processor 210A may receive the ultra-
sonic echo signals from the transceiver 205A, and generate an
ultrasonic image (or diagnosis information) of the target
region in the object, based on the ultrasonic echo signals. The
diagnosis information may include, for example, any one or
more of a B-mode image, a Color flow image, and/or a Dop-
pler spectrum image. The B-mode image is a section image of
the object to be diagnosed, the Color flow image is an image
of blood flow orblood velocity distribution with respect to the
object to be diagnosed, and the Doppler spectrum image
represents the velocity and direction of blood flow using the
spectrum of Doppler signals. Various diagnosis information
(forexample, an ultrasonic image) which relates to the object,
generated by the image processor 210A, may be displayed on
a display unit 215A connected to the image processor 210A.

[0090] The image processor 210A and the display unit
215A may be controlled by the controller 230A. Further, the
controller 230A may transmit an ultrasonic transmission/
reception control signal to the transceiver 205A. An input unit
225A may be electrically connected to the controller 230A.
The input unit 225A enables an operator (a user) to input
various commands, such as a mode setting command (for
example, a wireless power transfer mode setting command)
and an ultrasonic diagnosis start command, or various types
of information related to operations of the ultrasonic diagnos-
tic apparatus.

[0091] The controller 230A may be electrically connected
to a communication unit (also referred to herein as a “com-
municator”) 235A. The controller 230A may transmit various
information, such as ultrasonic echo signals received from the
transceiver 205A and an ultrasonic image (diagnosis infor-
mation) of an object, received from the image processor
210A, to the docking station 300A, through the communica-
tion unit 235A.

[0092] The communication unit 235A may be used for
wireless communication or radio communication. For
example, the communication unit 235A may transmit/receive
various information, such as ultrasonic echo signals and ultra-
sonic images (diagnosis information), to/from the docking
station 300A, wirelessly, using electronic waves (wireless
data communication). However, the communication unit
235A may communicate with the docking station 300A using
light, instead of electronic waves, wherein the light may be
visible light or invisible light. The communication unit 235A
may wirelessly transmit various information, such as the
ultrasonic echo signals and the ultrasonic images (diagnosis
information), to the docking station 300A, by using a carrier
frequency generated by a carrier frequency generator 220A.
An antenna for transmitting or receiving electronic wave
energy may be connected to the communication unit 235A.

[0093] Further, the communication unit 235A may wire-
lessly receive power from the docking station 300A (i.e., via
a wireless power transfer). The wireless power transfer is a
non-contact-based system of transferring power without any
contact between a power source and an electronic device, and
may be implemented through any one or more of inductive
coupling, resonant magnetic coupling, RF-based wireless
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power, or the like. The communication unit 235A may trans-
fer power received from the docking station 300A to a power
receiver 260A.

[0094] The power receiver 260A may receive power sup-
plied through the wireless power transfer technique. The
power receiver 260A may receive power supplied wirelessly
through any one or more of a capacitive method using an
electric field, a resonance method using a magnetic field, or an
inductive method, and transfer the received power to a power
supply controller 250A.

[0095] The power supply controller 250A is a circuitry
which is configured for controlling power that is supplied
from external devices (the docking station 300 A and an exter-
nal commercial alternating current power source 500A). The
power supply controller 250A may be implemented as a
switch. If the power supply controller 250A receives power
from the external commercial alternating current source
500A through the detachable wired power cable 201A, the
power supply controller 250A may transfer the received
power to a power supply unit 242A. Then, the power supply
unit 242A may convert the power received from the power
supply controller 250A into a form of power that can be
appropriately used to operate each of individual components
(for example, the transceiver 205A, the image processor
210A, the display unit 215A, the controller 230A, etc.) in the
ultrasonic diagnostic apparatus main body 200A, and then
supply the converted power to the corresponding component.
In addition, the power supply unit 242A may transfer power
needed to drive the ultrasonic transducer array 105A in the
ultrasonic probe 100A, to the power supply unit 145A in the
ultrasonic probe 100A, through the wired cable 101A.
[0096] Meanwhile, if the power supply controller 250A
receives power from the power receiver 260A, the power
supply controller 250A may transfer the received power to a
charge unit (also referred to herein as a “charger”) 265A.
Then, a charge battery 244 A may be charged by the charge
unit 265A. The charge unit 265A may charge power received
from the power receiver 260A and the power supply control-
ler 250A in the charge battery 244A. The charge unit 265A
may charge the power in the charge battery 244 A through any
one or more of the capacitive method using the electric field,
the resonance method using the magnetic field, and/or the
inductive method. The power supply unit 242A may convert
power accumulated in the charge battery 244A into a form of
power that can be appropriately used to operate each of the
individual components (for example, the transceiver 2054,
the image processor 210A, the display unit 215A, the con-
troller 230A, etc.) in the ultrasonic diagnostic apparatus main
body 200A, and supply the converted power to the corre-
sponding component.

[0097] The charge battery 244A may include a primary
battery and/or a secondary battery. If the charge battery 244 A
is a secondary battery, it is possible to separate the charge
battery 244A from the ultrasonic diagnostic apparatus main
body 200A and then to charge power in the charge battery
244A.

[0098] A current sensor 270A may be connected in series to
the charge battery 244A. The current sensor 270A may detect
an amount and direction of current. Information detected by
the current sensor 270A may be transferred to a battery level
calculator 275A. The battery level calculator 275A may accu-
mulatively add current entering the charge battery 244 A over
time in order to calculate a charge amount, accumulatively
add current discharged from the charge battery 244A over
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time in order to calculate a discharge amount, and then cal-
culate a battery level of the charge battery 244A based on a
difference between the charge amount and the discharge
amount. The battery level of the charge battery 244 A calcu-
lated by the battery level calculator 275A may be displayed
on the display unit 215A. The display unit 215A may display,
in addition to the battery level of the charge battery 244 A, any
one or more of a wireless communication state (for example,
transmission stable or unstable), a current mode (for example,
an ultrasonic transmission/reception mode, an ultrasonic
non-transmission/reception mode, and/or a wireless power
transfer mode) of the ultrasonic diagnostic system, etc. An
operator (auser) may check the charge state (the battery level)
of the charge battery 244A, displayed on the display unit
215A, and set the wireless power transfer mode through the
input unit 225A. If the controller 230A receives a wireless
power transfer mode setting command from the input unit
225A, the controller 230A may control the communication
unit 235A and the power supply controller 250A to receive
power from the docking station 300A through the wireless
power transfer technique, and to charge the power in the
charge battery 244A.

[0099] Asshownin FIG. 4B, the docking station 300A may
include a power supply unit 315A. The power supply umt
315A is used to supply power to the power receiver 260A in
the ultrasonic diagnostic apparatus main body 200A through
the inductive method. The power supply unit 315A may be
driven by a driver 320A. The driver 320A may be connected
to an external commercial alternating current power source
600A through the wired power cable 301A. The driver 320A
may transfer power received from the external commercial
alternating current power source 600A to the power supply
unit 315A.

[0100] Meanwhile, the power supply unit 315A may be
electrically connected to a communication unit 310A. The
power supply unit 315A may transfer the power received
from the driver 320A to the communication unit 315A.
[0101] The communication unit 310A is used for wireless
communication or radio communication. For example, the
communication unit 310A may transfer power to the ultra-
sonic diagnostic apparatus main body 200A, wirelessly
(wireless power transfer). The wireless power transfer is a
non-contact-based system of transferring power without any
contact between a power source and an electronic device, and
may be implemented through any one or more of inductive
coupling, resonant magnetic coupling, RF-based wireless
power, and/or the like. The communication unit 310A may
wirelessly transmit power received from the external com-
mercial alternating current power source 600A to the ultra-
sonic diagnostic apparatus main body 200A, by using a car-
rier frequency generated by a carrier frequency generator
305A. An antenna configured for transmitting or receiving
electronic wave energy may be connected to the communica-
tion unit 310A.

[0102] Further, the communication unit 310A may wire-
lessly transmit/receive ultrasonic echo signals or ultrasonic
images (diagnosis information) to/from the ultrasonic diag-
nostic apparatus main body 200A, using electronic waves
(i.e., via wireless data communication). However, the com-
munication unit 310A may communicate with the ultrasonic
diagnostic apparatus main body 200A using light, instead of
electronic waves, wherein the light may be visible light or
invisible light. Various information, such as ultrasonic echo
signals and ultrasonic images (diagnosis information), trans-
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mitted wirelessly from the ultrasonic diagnostic apparatus
main body 200A through the communication unit 310A, may
be stored in a storage unit (also referred to herein as a “‘storage
device” and/or as a “storage”) 330A.

[0103] FIG. 5A is a control block diagram of an ultrasonic
diagnostic system.

[0104] Theabove description given with reference to FIGS.
4A and 4B relates to a control configuration of an ultrasonic
diagnostic system according to an exemplary embodiment. In
FIGS. 4A and 4B, a system in which the ultrasonic diagnostic
apparatus main body 200A receives power wirelessly from
the docking station 300A is shown, whereas in FIG. 5A, a
system in which a plurality of ultrasonic diagnostic apparatus
main bodies 200B-1 200B-2, and 200B-3 receive power wire-
lessly from a docking station 300B is shown.

[0105] As shown in FIG. 5A, an ultrasonic diagnostic sys-
tem may include a plurality of ultrasonic diagnostic appara-
tuses which include of a plurality of ultrasonic probes 100B-
1,100B-2,and 100B-3 and aplurality of ultrasonic diagnostic
apparatus main bodies 200B-1, 200B-2, and 200B-3, respec-
tively, and a docking station 300B.

[0106] The respective ultrasonic probes 100B-1, 100B-2,
and 100B-3 may be connected to the respective ultrasonic
diagnostic apparatus main bodies 200B-1, 200B-2, and
200B-3 through a plurality of wired cables 101B-1, 101B-2,
and 101B-3, respectively. The respective ultrasonic probes
100B-1, 100B-2, and 100B-3 may receive power and ultra-
sonic transmission control signals from the respective ultra-
sonic diagnostic apparatus main bodies 200B-1, 200B-2, and
200B-3 through the respective wired cables 101B-1, 101B-2,
and 101B-3.

[0107] Therespective ultrasonic diagnostic apparatus main
bodies 200B-1, 200B-2, and 200B-3 may receive power from
the docking station 300B. In addition, the respective ultra-
sonic diagnostic apparatus main bodies 200B-1, 200B-2, and
200B-3 may transmit ultrasonic information acquired from
the respective ultrasonic probes 100B-1, 100B-2, and 100B-3
through wireless communication, and ultrasonic image infor-
mation generated by the respective ultrasonic diagnostic
apparatus main bodies 200B-1, 200B-2, and 200B-3, to the
docking station 300B. Meanwhile, a plurality of detachable
wired power cables 201B-1, 201B-2, and 201B-3 may be
connected to the respective ultrasonic diagnostic apparatus
main bodies 200B-1, 200B-2, and 200B-3. One ends of the
detachable wired power cables 201B-1, 201B-2, and 201B-3
may be connected to a plurality of power plugs 202B-1,
202B-2, and 202B-3, respectively. The respective ultrasonic
diagnostic apparatus main bodies 200B-1, 200B-2, and
200B-3 may receive power from external commercial alter-
nating current power sources (see 500B-1 of FIG. 5B)
through the respective power plugs 202B-1, 202B-2, and
202B-3 plugged in electrical outlets. In particular, the respec-
tive ultrasonic diagnostic apparatus main bodies 200B-1,
200B-2, and 200B-3 may wirelessly receive power from the
docking station 300B, or receive power through the detach-
able wired power cables 201B-1, 201B-2, and 201B-3.
[0108] Therespective ultrasonic diagnostic apparatus main
bodies 200B-1, 200B-2, and 200B-3 may include a plurality
of image processors 210B-1, 210B-2, and 210B-3 which are
configured to generate an ultrasonic image for a target region
in an object based on ultrasonic echo signals received from
the respective ultrasonic probes 100B-1, 100B-2, and 100B-
3, a plurality of power supply modules 240B-1, 240B-2, and
240B-3 configured to supply needed power to individual
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components in the respective ultrasonic diagnostic apparatus
main bodies 200B-1, 200B-2, and 200B-3, a plurality of
power supply controllers 250B-1, 250B-2, and 250B-3 con-
figured to control power received from external devices (the
docking station 300A and the external commercial alternat-
ing current power sources 500B-1), and a plurality of power
converters 255B-1, 255B-2, and 255B-3 configured to con-
vert power received from the docking station 300B into a
form of power that can be appropriately used by the respective
ultrasonic diagnostic apparatus main bodies 200B-1, 200B-2,
and 200B-3. Each of the power supply modules 240B-1,
240B-2, and 240B-3 may include a power supply unit 242B-1
and a charge battery 244B-1, as shown in FIG. 5B.

[0109] The docking station 300B may wirelessly supply
power to the respective ultrasonic diagnostic apparatus main
bodies 200B-1, 200B-2, and 200B-3, through the wireless
power transfer technique. A wired power cable 301B may be
connected to the docking station 300B, and one end of the
wired power cable 301B may be connected to a power plug
302B. The docking station 300B may receive power from an
external commercial alternating current power source (see
600B of FIG. 5B) through the power plug 302B plugged in an
electrical outlet, and supply the received power to the respec-
tive ultrasonic diagnostic apparatus main bodies 200B-1,
200B-2, and 200B-3 through the wireless power transfer
technique.

[0110] FIG. 5B is a control block diagram illustrating con-
figurations of the ultrasonic probes 100B-1, 100B-2, and
100B-3, the ultrasonic diagnostic apparatus main bodies
200B-1, 200B-2, and 200B-3, and the docking system 300B
shown in FIG. 5A.

[0111] Since the ultrasonic probes 100B-1, 100B-2, and
100B-3 have the same configuration, and the ultrasonic diag-
nostic apparatus main bodies 200B-1, 200B-2, and 200B-3
also have the same configuration, in FIG. 5B, only configu-
rations of the first ultrasonic probe 100B-1 and the first ultra-
sonic diagnostic apparatus main body 200B-1 are shown in
detail, and configurations of the second and third ultrasonic
probes 100B-2 and 100B-3 and the second and third ultra-
sonic diagnostic apparatus main bodies 200B-2 and 200B-3
are not shown.

[0112] In addition, the configuration of each of the ultra-
sonic diagnostic apparatus main bodies 200B-1, 200B-2, and
200B-3 as shown in FIGS. 5A and 5B are the same as the
configuration of the ultrasonic diagnostic apparatus main
body 200A shown in FIGS. 4A and 4B, except that the ultra-
sonic diagnostic apparatus main bodies 200B-1, 200B-2, and
200B-3 further include a plurality of power converters 255B-
1, 255B-2, and 255B-3 configured to convert power supplied
from the docking station 300B into a form of power that can
be appropriately used by the respective ultrasonic diagnostic
apparatus main bodies 200B-1, 200B-2, and 200B-3. Accord-
ingly, detailed descriptions for the individual components in
the ultrasonic diagnostic apparatus main bodies 200B-1,
200B-2, and 200B-3 will be omitted. Further, since the con-
figuration of each of the ultrasonic probes 100B-1, 100B-2,
and 100B-3 shown in FIGS. 5A and 5B is also the same as the
configuration of the ultrasonic probe 100A shown in FIGS.
4A and 4B, detailed descriptions for the individual compo-
nents in the ultrasonic probes 100B-1, 100B-2, and 100B-3
will be omitted.

[0113] Asshown in FIG. 5B, the docking station 300B may
include a power supply unit 315B. The power supply unit
315B may supply power to a power receiver 260B in each of
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the ultrasonic diagnostic apparatus main bodies 200B-1,
200B-2, and 200B-3 through the inductive method or the like.
The power supply unit 315B may be driven by a driver 320B.
The driver 320B may be connected to the external commet-
cial alternating current power source 600B through the wired
power cable 301B. The driver 320B may transfer power
received from the external commercial alternating current
power source 600B to the power supply unit 315B.

[0114] Meanwhile, the power supply unit 315B may be
electrically connected to the communication unit 310B. The
power supply unit 315B may transfer power received from the
driver 320B to the communication unit 310B.

[0115] The communication unit 310B is used for wireless
communication or radio communication. For example, the
communication unit 310B may wirelessly transmit power to
the ultrasonic diagnostic apparatus main bodies 200B-1,
200B-2, and 200B-3 (i.e., via a wireless power transfer). The
wireless power transfer is a non-contact-based system of
transferring power without any physical contact between a
power source and an electronic device, and may be imple-
mented through any one or more of inductive coupling, reso-
nant magnetic coupling, RF-based wireless power, or the like.
The communication unit 310B may transmit power received
from the external commercial alternating current power
source 600B to the ultrasonic diagnostic apparatus main bod-
ies 200B-1, 200B-2, and 200B-3, wirelessly, using a carrier
frequency generated by a carrier frequency generator 305A.
An antenna for transmitting or receiving electronic wave
energy may be connected to the communication unit 310B.
[0116] Further, the communication unit 310B may wire-
lessly transmit/receive various information, such as ultra-
sonic echo signals and ultrasonic images (diagnosis informa-
tion), to/from the ultrasonic diagnostic apparatus main bodies
200B-1, 200B-2, and 200B-3, by using electronic waves
(wireless data communication). However, the communica-
tion unit 310B may communicate with the ultrasonic diag-
nostic apparatus main bodies 200B-1, 200B-2, and 200B-3
using light, instead of electronic waves, wherein the light may
be visible light or invisible light. The various information,
such as the ultrasonic echo signals and the ultrasonic images
(diagnosis information), transmitted wirelessly from the
respective ultrasonic diagnostic apparatus main bodies 200B-
1,200B-2, and 200B-3 through the communication unit310B
may be transferred to a central data management unit (also
referred to herein as a ““central management device” and/or as
a “central manager”) 325B.

[0117] The central data management unit 325B may man-
age the various information transmitted wirelessly from the
respective ultrasonic diagnostic apparatus main bodies 200B-
1, 200B-2, and 200B-3. The central data management unit
325B may store information that needs to be stored, from
among the various information, in a storage unit 330B. Fur-
ther, the central data management unit 325B may read, when
receiving a data transmission request from each ultrasonic
diagnostic apparatus main body 200B-1, 200B-2, or 200B-3,
the various information stored in the storage unit 330B, and
wirelessly transmit the read information to the corresponding
ultrasonic diagnostic apparatus main body 200B-1, 200B-2,
or 200B-3 through the communication unit 310B.

[0118] As shown in FIGS. 5A and 5B, in the ultrasonic
diagnosis system that the plurality of ultrasonic diagnostic
apparatuses in which the plurality of ultrasonic probes 100B-
1, 100B-2, and 100B-3 and the ultrasonic diagnostic appara-
tus main bodies 200B-1, 200B-2, and 200B-3 receive power
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wirelessly from the docking station 300B, the docking station
300B may function as a hub of power supply. In addition, in
the ultrasonic diagnosis system that the plurality of ultrasonic
diagnostic apparatuses in which the plurality of ultrasonic
probes 100B-1, 100B-2, and 100B-3 and the ultrasonic diag-
nostic apparatus main bodies 200B-1, 200B-2, and 200B-3
can wirelessly transmit/receive data to/from the docking sta-
tion 300B, the docking station 300B may function as a data
hub.

[0119] FIG. 6A is a control block diagram of an ultrasonic
diagnostic apparatus.

[0120] Inthe above-described exemplary embodiments, an
ultrasonic diagnostic system in which one or more ultrasonic
diagnostic apparatuses can receive power from a docking
station wirelessly has been described. Hereinafter, an ultra-
sonic diagnostic apparatus in which a ultrasonic probe can
receive power from an ultrasonic diagnostic apparatus main
body wirelessly will be described in detail with reference to
FIGS. 6A and 6B.

[0121] Asshownin FIG. 6A, an ultrasonic diagnostic appa-
ratus may include an ultrasonic probe 100C and an ultrasonic
diagnostic apparatus main body 200C.

[0122] The ultrasonic probe 100C may wirelessly receive
power from the ultrasonic diagnostic apparatus main body
200C. Further, the ultrasonic probe 100C may transmit ultra-
sonic information which relates to an object, acquired by an
ultrasonic transducer array (see 105C of FIG. 6B), to the
ultrasonic diagnostic apparatus main body 200C, through
wireless communication. Meanwhile, a detachable wired
power cable 101C may be connected to the ultrasonic probe
100C. One end of the detachable wired power cable 101C
may be connected to a power plug 102C. The ultrasonic probe
100C may receive power from an external commercial alter-
nating current power source (see 400C of FIG. 6B) through
the power plug 102C plugged in an electrical outlet. In par-
ticular, the ultrasonic probe 100C may wirelessly receive
power from the ultrasonic diagnostic apparatus main body
200C, or may receive power through the detachable wired
power cable 101C.

[0123] The ultrasonic diagnostic apparatus main body
200C may wirelessly supply power to the ultrasonic probe
100C, through the wireless power transfer technique. A wired
power cable 201C may be connected to the ultrasonic diag-
nostic apparatus main body 200C, and one end of the wired
power cable 201C may be connected to a power plug 202C.
The ultrasonic diagnostic apparatus main body 200C may
receive power from an external commercial alternating cur-
rent power source (see 500C of FIG. 6B) through the power
plug 202C plugged in an electrical outlet, and supply the
received power to the ultrasonic probe 100C.

[0124] The ultrasonic diagnostic apparatus main body
200C may include an image processor 210C which is config-
ured to generate an ultrasonic image of a target region in an
object based on ultrasonic echo signals received from the
ultrasonic probe 100C, and a power supply module 240C
configured to supply needed power to individual components
in the ultrasonic diagnostic apparatus main body 200C. The
power supply module 240C may include a power supply unit
242C and abattery 246C, which will be described below with
reference to FIG. 6B.

[0125] FIG. 6B is a control block diagram illustrating con-
figurations of the ultrasonic probe 100C and the ultrasonic
diagnostic apparatus main body 200C shown in FIG. 6A.
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[0126] As shown in FIG. 6B, the ultrasonic probe 100C
may include an ultrasonic transducer array 105C in which a
plurality of ultrasonic transducers are arranged in an array.

[0127] The ultrasonic transducer array 105C may be elec-
trically connected to a transceiver 110C. The transceiver
110C may transmit a driving signal to the ultrasonic trans-
ducer array 105C in order for the ultrasonic transducer array
105C to irradiate ultrasonic waves to a target region in an
object. Further, the transceiver 110C may receive ultrasonic
echo signals reflected from the target region in the object from
the ultrasonic transducer array 105C. The transceiver 110C
may be connected to a communication unit 140C. The trans-
ceiver 110C may transmit and receive ultrasonic waves, based
on an ultrasonic transmission/reception control signal
received from the ultrasonic diagnostic apparatus main body
200C through the communication unit 140C. In addition, the
transceiver 110C may transmit ultrasonic echo signals
reflected from the target region in the object, transferred from
the ultrasonic transducer array 105C, to the ultrasonic diag-
nostic apparatus main body 200C, through the communica-
tion unit 140C.

[0128] The communication unit 140C is used for wireless
communication. For example, the communication unit 140C
may wirelessly transmit/receive various information, such as
ultrasonic echo signals and an ultrasonic transmission/recep-
tion signal, to/from the ultrasonic diagnostic apparatus main
body 200C, by using electronic waves (i.e. wireless data
communication). However, the communication unit 140C
may communicate with the ultrasonic diagnostic apparatus
main body 200C, using light, instead of electronic waves,
wherein the light may be visible light or invisible light. The
communication unit 140C may transmit ultrasonic informa-
tion (ultrasonic echo signals) for the object, to the ultrasonic
diagnostic apparatus main body 200C, wirelessly, using a
carrier frequency generated by a carrier frequency generator
125C. An antenna for transmitting or receiving electronic
wave energy may be connected to the communication unit
140C.

[0129] Further, the communication unit 140C may receive
power from the ultrasonic diagnostic apparatus main body
200C, wirelessly (wireless power transfer). The wireless
power transfer is a non-contact-based system of transferring
power without any contact between a power source and an
electronic device, and may be implemented through any one
or more of inductive coupling, resonant magnetic coupling,
RF-based wireless power, and/or the like. The communica-
tion unit 140C may transfer power received from the ultra-
sonic diagnostic apparatus main body 200C to a power
receiver 160C.

[0130] At this time, an arbitrary frequency in an ultrasonic
frequency band may be set to a carrier frequency for wireless
data communication or wireless power transfer. In this case,
in an ultrasonic non-transmission/reception mode (for
example, a freeze mode), wireless data communication or
wireless power transfer may be performed by using ultrasonic
pulses generated from the ultrasonic transducer array 105C.
In the case in which an arbitrary frequency in an ultrasonic
frequency band is set to a carrier frequency for wireless data
communication or wireless power transfer, the carrier fre-
quency generator 125C may be omitted.

[0131] The power receiver 160C may receive power sup-
plied through the wireless power transfer technique. The
power receiver 160C may receive power supplied wirelessly
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through the inductive method or the like, and transfer the
received power to the power supply controller 150C.

[0132] The power supply controller 150C may control
power supplied from external devices (the ultrasonic diagnos-
tic apparatus main body 200C and the external commercial
alternating current power source 400C). For example, the
power supply controller 150C may be implemented as a
switch. If the power supply controller 150C receives power
from the external commercial alternating current power
source 400C through the detachable wired power cable 101C,
the power supply controller 150C may transfer the received
power to the power supply unit 145C. The power supply unit
145C may convert the power received through the power
supply controller 150C into a form of power that can be
appropriately used to operate each of individual components
(for example, the ultrasonic transducer array 105C, the trans-
ceiver 110C, the communication unit 140C, a battery level
calculator 180C, a display unit 185C, etc.) in the ultrasonic
probe 100C, and transfer the converted power to the corre-
sponding component.

[0133] Meanwhile, if the power supply controller 150C
receives power from the power receiver 160C, the power
supply controller 150C may transfer the received power to a
charge unit 165C. A charge battery 175C may be charged by
the charge unit 165C. The charge unit 165C may charge
power received through the power receiver 160C and the
power supply controller 150C in the charge battery 175C. If
the power supply controller 150C receives a wireless power
transfer mode setting command from an operator (a user)
through an input unit 225C of the ultrasonic diagnostic appa-
ratus main body 200C, the power supply controller 150C may
enter a wireless power transfer mode to charge power sup-
plied from the power receiver 160C in the charge battery
175C, or in an ultrasonic non-transmission/reception mode
(for example, a freeze mode), the power supply controller
150C may be automatically switched to the wireless power
transfer mode (automatic mode switching) to charge power
supplied from the power receiver 160C in the charge battery
175C. The charge battery 175C may be charged through any
one or more of a capacitive method using an electric field, a
resonance method using a magnetic field, and/or an inductive
method. The power supply unit 145C may convert power that
is accumulated in the charge battery 175C into a form of
power that can be appropriately used to operate each of the
individual components (for example, the ultrasonic trans-
ducer array 105C, the transceiver 110C, the communication
unit 140C, the battery level calculator 180C, the display unit
185C, etc.) in the ultrasonic probe 100C, and supply the
converted power to the corresponding component.

[0134] The charge battery 175C may be a primary battery
or a secondary battery. If the charge battery 175C is a sec-
ondary battery, it is possible to separate the charge battery
175C from the ultrasonic probe 100C and then charge power
in the charge battery 175C.

[0135] A current sensor 170C may be connected in series to
the charge battery 175C. The current sensor 170C may detect
an amount and direction of current. Information detected by
the currentsensor 175C may be transferred to the battery level
calculator 180C. The battery level calculator 180C may accu-
mulatively add current entering the charge battery 175C over
time to calculate a charge amount, accumulatively add current
discharged from the charge battery 175C over time to calcu-
late a discharge amount, and then calculate a battery level of
the charge battery 175C based on a difference between the
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charge amount and the discharge amount. The battery level of
the charge battery 175C, calculated by the battery level cal-
culator 180C may be displayed on the display unit 185C. The
display unit 185C may display, in addition to displaying the
battery level of the charge battery 175C, a wireless commu-
nication state (for example, transmission stable or unstable),
a current mode (for example, an ultrasonic transmission/re-
ception mode, an ultrasonic non-transmission/reception
mode, or a wireless power transfer mode) of the ultrasonic
diagnostic apparatus, etc. An operator (a user) may check the
charge state (the battery level) of the charge battery 175C,
displayed on the display unit 185C, and set the wireless power
transfer mode through the input unit 225A in the ultrasonic
diagnostic apparatus main body 200C. If the controller 230C
in the ultrasonic diagnostic apparatus main body 200C
receives a wireless power transfer setting command from the
input unit 225A, the controller 230A may transfer power
received from an external commercial alternating current
power source 500C, to the ultrasonic probe 100C, through the
wireless power transfer technique, to charge power in the
charge battery 175C.

[0136] InFIG. 6B,aconfiguration in which the display unit
185C to display at least one of a charge state of the charge
battery 175C, a wireless communication state (for example,
transmission stable or unstable), and/or a current mode (for
example, an ultrasonic transmission/reception mode, an
ultrasonic non-transmission/reception mode, or a wireless
power transfer mode) of the ultrasonic diagnostic apparatus,
etc. is included in the ultrasonic probe 100C is shown as an
example. However, without providing the display unit 185C
in the ultrasonic probe 100C, information about a battery
level (that is, a charge state) of the charge battery 175C,
calculated by the battery level calculator 180C, may be trans-
mitted to the ultrasonic diagnostic apparatus main body 200C
through wireless data communication so that the display unit
200C provided in the ultrasonic diagnostic apparatus main
body 200C displays a charge state of the charge battery 175C,
a wireless communication state (for example, transmission
stable or unstable), a current mode of the ultrasonic diagnos-
tic apparatus, etc.

[0137] As shown in FIG. 6B, the ultrasonic diagnostic
apparatus main body 200C may include a communication
unit 204C. The communication unit 204C is used for wireless
communication, and can transfer power to the ultrasonic
probe 100C, wirelessly (wireless power transfer). The wire-
less power transmission is a non-contact-based system of
transferring power without any contact between a power
source and an electronic device, and may be implemented
through any one of inductive coupling, resonant magnetic
coupling, RF-based wireless power, or the like. The commu-
nication unit 204C may wirelessly transmit power received
from the commercial alternating current power source 500C,
to the ultrasonic probe 100C, by using a carrier frequency
generated by a carrier frequency generator 203C. An antenna
for transmitting or receiving electronic wave energy may be
connected to the communication unit 204C.

[0138] Further, the communication unit 204C may trans-
mit/receive various information, such as ultrasonic echo sig-
nals, a battery level of the charge battery 175C, and ultrasonic
transmission/reception control signals, to/from the ultrasonic
probe 100C, wirelessly, by using electronic waves (wireless
data communication). However, the communication umt
204C may communicate with the ultrasonic probe 100C,
using light, instead of electronic waves, wherein the light may
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be visible light or invisible light. The communication unit
204C may transmit ultrasonic echo signals transmitted wire-
lessly from the ultrasonic probe 100C, to an image processor
210C. In addition, the communication unit 204C may wire-
lessly transmit an ultrasonic transmission/reception control
signal received from the controller 230C, to the ultrasonic
probe 100C, by using a carrier frequency generated by the
carrier frequency generator 203C. An antenna for transmit-
ting or receiving electronic wave energy may be connected to
the communication unit 204C.

[0139] The image processor 210C may receive ultrasonic
echo signals through the communication unit 204C, and gen-
erate an ultrasonic image (or diagnosis information) of a
target region in an object based on the ultrasonic echo signals.
The diagnosis information may include, for example, any one
or more of a B-mode image, a Color Doppler image, or a
Doppler spectrum image. Various diagnosis information (ul-
trasonic images) for the object generated by the image pro-
cessor 210C may be displayed on a display unit 215C con-
nected to the image processor 210C. The display unit 215C
may display, in addition to the various diagnosis information
(for example, ultrasonic images) which relates to the object,
generated by the image processor 210C, a battery level of the
charge battery 175C, received from the ultrasonic probe 100C
through wireless data communication, a wireless communi-
cation state (for example, transmission stable or unstable),
and/or a current mode (for example, an ultrasonic transmis-
sion/reception mode, an ultrasonic non-transmission/recep-
tion mode, or a wireless power transfer mode) of the ultra-
sonic diagnostic apparatus, etc., received from the ultrasonic
probe 100C.

[0140] The image processor 210C and the display unit
215C may be controlled by the controller 230C. Further, the
controller 230C may transmit an ultrasonic transmission/re-
ception control signal to the communication unit 204C. The
input unit 225C may be electrically connected to the control-
ler 230C. The input unit 225C may be manipulated by an
operator (a user) in order to input various commands, such as
a mode selection command and an ultrasonic diagnosis start
command, or various information for operations of the ultra-
sonic diagnostic apparatus to the controller 230C.

[0141] The power supply unit 242C may convert power
supplied from the external commercial alternating current
power source 500C through the wired cable 201 A, into a form
of power that can be appropriately used to operate each of
individual components (for example, the communication unit
204C, the image processor 210C, the display unit 215C, and
the controller 230C) in the ultrasonic diagnostic apparatus
main body 200C, and supply the converted power to the
corresponding component. Further, the power supply unit
242C may transfer power supplied from the external commer-
cial alternating current power source 500C through the wired
cable 201C to the communication unit 204C so that the power
can be transmitted to the ultrasonic probe 100C through wire-
less power transfer.

[0142] If power is no longer supplied from the external
commercial alternating current power source 500C to the
ultrasonic diagnostic apparatus main body 200C, for
example, if a power plug is unplugged in order to move the
ultrasonic diagnostic apparatus, the battery 246C may tem-
porarily supply power to the individual components in the
ultrasonic diagnostic apparatus main body 200C when the
ultrasonic diagnostic apparatus enters a sleep mode or a save
mode in order to store a current state as it is during movement
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and use the current state upon rebooting. In the sleep mode,
the ultrasonic diagnostic apparatus may maintain essential
functions without performing any unnecessary operation.
[0143] FIG. 7A is a control block diagram of an ultrasonic
diagnostic system.

[0144] Theabove description given with reference to FIGS.
6A and 6B relates to a control configuration of an ultrasonic
diagnostic apparatus according to an exemplary embodiment.
InFIGS. 6A and 6B, an example in which the ultrasonic probe
100C receives power from the ultrasonic diagnostic apparatus
main body 200C, wirelessly, and the ultrasonic diagnostic
apparatus main body 200C receives power from the external
commercial alternating current power source 500C through
the wired cable 201C is shown, however, in FIG. 7A, an
ultrasonic diagnostic system in which an ultrasonic probe
wirelessly receives power from an ultrasonic diagnostic appa-
ratus main body, and the ultrasonic diagnostic apparatus main
body wirelessly receives power from a docking station, is
shown.

[0145] As shown in FIG. 7A, the ultrasonic diagnostic sys-
tem may include an ultrasonic diagnostic apparatus including
an ultrasonic probe 100D and an ultrasonic diagnostic appa-
ratus main body 200D, and a docking station 300D.

[0146] The ultrasonic probe 100D may be configured to
wirelessly receive power from the ultrasonic diagnostic appa-
ratus main body 200D. Further, the ultrasonic probe 100D
may transmit ultrasonic information which relates to an
object, acquired from an ultrasonic transducer array (see
105D of FIG. 7B), to the ultrasonic diagnostic apparatus main
body 200D, through wireless communication. Meanwhile, a
detachable power cable 101D may be connected to the ultra-
sonic probe 100D. One end of the detachable wired cable
101D may be connected to a power plug 102D. The ultrasonic
probe 100D may receive power from an external commercial
alternating current power source (see 400D of FIG. 7B)
through the power plug 102D plugged in an electrical outlet.
In particular, the ultrasonic probe 100D may wirelessly
receive power from the ultrasonic diagnostic apparatus main
body 200D, or receive power through the detachable wired
power cable 101D.

[0147] The ultrasonic diagnostic apparatus main body
200D may be configured to wirelessly receive power from the
docking station 300D. Further, the ultrasonic diagnostic
apparatus main body 200D may transmit ultrasonic informa-
tion acquired from the ultrasonic probe 100D and ultrasonic
image information generated by the ultrasonic diagnostic
apparatus main body 200D, to the docking station 300D,
through wireless communication. Meanwhile, a detachable
wired power cable 201D may be connected to the ultrasonic
diagnostic apparatus main body 200D. One end of the detach-
able wired power cable 201D may be connected to a power
plug 202D. The ultrasonic diagnostic apparatus main body
200D may receive power from an external commercial alter-
nating current power source (see 500D of FIG. 7B) through
the power plug 202D plugged in an electrical outlet. In par-
ticular, the ultrasonic diagnostic apparatus main body 200D
may wirelessly receive power from the docking station 300D,
and receive power through the detachable wired power cable
201D.

[0148] Further, the ultrasonic diagnostic apparatus main
body 200D may wirelessly supply power to the ultrasonic
probe 100D, through the wireless power transfer technique.
The ultrasonic diagnostic apparatus main body 200D may
receive power from the external commercial alternating cur-
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rent power source 500D through the power plug 202C
plugged in the electrical outlet, and supply the received power
to the ultrasonic probe 100C through the wireless power
transfer technique. In addition, the ultrasonic diagnostic
apparatus main body 200D may wirelessly receive power
from the docking station 300D, and supply the received
power to the ultrasonic probe 100C through the wireless
power transfer technique.

[0149] The ultrasonic diagnostic apparatus main body
200D may include an image processor 210D to generate an
ultrasonic image of a target region in an object based on
ultrasonic echo signals received from the ultrasonic probe
100D, a power supply module 240D to supply needed power
to each of components in the ultrasonic diagnostic apparatus
main body 200D, and a power supply controller 250D to
control power supplied from external devices (the docking
station 300D and the external commercial alternating current
power source 500D). The power supply module 240D may
include a power supply unit 242D and a charge battery 244D
(see FIG. 7B).

[0150] The docking station 300D may wirelessly supply
power to the ultrasonic diagnostic apparatus main body
200D, through the wireless power transfer technique. A wired
power cable 301D may be connected to the docking station
300D, and one end of the wired power cable 301D may be
connected to a power plug 302D. The docking station 300D
may receive power from an external commercial alternating
current power source (see 600D of FIG. 7B) through the
power plug 302D plugged in the electrical outlet, and supply
the received power to the ultrasonic diagnostic apparatus
main body 200D through the wired power transfer technique.
[0151] FIG. 7B is a control block diagram illustrating con-
figurations of the ultrasonic probe 100D, the ultrasonic diag-
nostic apparatus main body 200D, and the docking station
300D shown in FIG. 7A.

[0152] Since components of the ultrasonic probe 100D as
shown in FIG. 7B are the same as those of the ultrasonic probe
100C as shown in FIG. 6B, detailed descriptions for the
components of the ultrasonic probe 100D will be omitted.
[0153] Further, since components of the ultrasonic diag-
nostic apparatus main body 200D as shown in FIG. 7B are the
same as those of the ultrasonic diagnostic apparatus main
body 200A shown in FIG. 4B, except that a first communi-
cation unit 204D to transfer power from the ultrasonic diag-
nostic apparatus main body 200D to the ultrasonic probe
100D, wirelessly and to communicate data wirelessly
between the ultrasonic diagnostic apparatus main body 200D
and the ultrasonic probe 100D, and a second carrier frequency
generator 203D to generate a cartier frequency used for wire-
less power transfer and wireless data communication are fur-
ther included in the ultrasonic diagnostic apparatus main
body 200D, detailed descriptions for the components in the
ultrasonic diagnostic apparatus main body 200D will be omit-
ted.

[0154] Inaddition, since components in the docking station
300D as shown in FIG. 7B are the same as those of the
docking station 300A as shown in FIG. 4B, detailed descrip-
tions for the docking station 300D will be omitted.

[0155] The exemplary embodiments described above with
reference to FIGS. 4A to 7B can be applied to the cart type
ultrasonic diagnostic apparatus as shown in FIG. 1 or to the
portable ultrasonic diagnostic apparatus as shown in FIG. 2.
[0156] FIG. 8A is a control block diagram of an ultrasonic
diagnostic system.

Nov. 19,2015

[0157] 1Inthe exemplary embodiments as described above,
an ultrasonic diagnostic system (see FIGS. 4A, 4B, 5A, 5B,
7A, and 7B) implemented such that an ultrasonic diagnostic
apparatus including an ultrasonic probe and an ultrasonic
diagnostic apparatus main body can wirelessly receive power
froma docking station, and an ultrasonic diagnostic apparatus
(see FIGS. 6A and 6B) implemented such that a ultrasonic
probe can wirelessly receive power from an ultrasonic diag-
nostic apparatus main body, have been described. In the fol-
lowing description, an ultrasonic diagnostic system imple-
mented such that an ultrasonic probe can receive power from
a docking station wirelessly will be described in detail with
reference to FIGS. 8A and 8B.

[0158] As shown in FIG. 8A, the ultrasonic diagnostic sys-
tem may include an ultrasonic probe 100E and a docking
station 300E.

[0159] Theultrasonic probe 100E as shown in F1G. 8 A may
include an ultrasonic transducer array (see 105E of FIG. 8B)
configured to transmit and receive ultrasonic signals, an
image processor (see 115E of FIG. 8B) configured to generate
an ultrasonic image based on the received ultrasonic echo
signals, a display unit 120E configured to display the gener-
ated ultrasonic image, and a controller (see 135E of FIG. 8B)
configured to control overall operations of the ultrasonic
probe 100E so that the ultrasonic probe 100E itselfconstitutes
an ultrasonic diagnostic apparatus. In particular, since the
ultrasonic probe 100E includes all essential components (that
is, components related to ultrasonic transmission/reception
and image processing) needed to perform an ultrasonic diag-
nosis, the ultrasonic probe 100E can be used to diagnose a
target region in an object.

[0160] The ultrasonic probe 100E may wirelessly receive
power from the docking station 300E. Further, the ultrasonic
probe 100E may transmit ultrasonic information for an object
acquired by the ultrasonic transducer array and various diag-
nosis information (ultrasonic images) for the object generated
by the image processor, to the docking station 300E, through
wireless communication. Meanwhile, a detachable wired
power cable 101E may be connected to the ultrasonic probe
100E. One end of the detachable wired power cable 101E may
be connected to a power plug 102E. The ultrasonic probe
100E may receive power from an external commercial alter-
nating current power source (see 400E of FIG. 8B) through
the power plug 102E plugged in an electrical outlet. In par-
ticular, the ultrasonic probe 100E may wirelessly receive
power from the docking station 300E, and receive power
through the detachable wired power cable 101E.

[0161] The docking station 300E may supply power to the
ultrasonic probe wirelessly through the wireless power trans-
fer technique. A wired power cable 301E may be connected to
the docking station 300E, and one end of the wired power
cable 301E may be connected to a power plug 302E. The
docking station 300E may receive power from an external
commercial alternating current power source (see 600F of
FIG. 8B) through the power plug 302E plugged in an electri-
cal outlet, and supply the received power to the ultrasonic
probe 100E through the wireless power transfer technique.

[0162] FIG. 8B is a control block diagram illustrating con-
figurations of the ultrasonic probe 100E and the docking
station 300E shown in FIG. 8A.

[0163] As shown in FIG. 8B, the ultrasonic probe 100E
may include an ultrasonic transducer array 105E in which a
plurality of ultrasonic transducers are arranged in an array.
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[0164] The ultrasonic transducer array 105E may be elec-
trically connected to a transceiver 110E. The transceiver
110E may transmit a driving signal to the ultrasonic trans-
ducer array 105E so that the ultrasonic transducer array 105E
irradiates ultrasonic waves to a target region in an object.
Further, the transceiver 110E may receive ultrasonic echo
signals reflected from the target region in the object from the
ultrasonic transducer array 105E. The transceiver 110E may
be electrically connected to a controller 135E. The transceiver
110E may transmit or receive ultrasonic waves based on an
ultrasonic transmission/reception control signal received
from the controller 135E. Further, the transceiver 110E may
transfer ultrasonic echo signals received from the ultrasonic
transducer array 105E to the image processor 115E.

[0165] The image processor 115E may receive ultrasonic
echo signals from the transceiver 110E, and generate an ultra-
sonic image (or diagnosis information) of a target region in an
object based on the ultrasonic echo signals. The diagnosis
information (for example, an ultrasonic image) for the object,
generated by the image processor 115E, may be displayed on
a display unit 120E connected to the image processor 115E.
[0166] The image processor 115E and the display unit
120E may be controlled by the controller 135E. Further, the
controller 135E may transfer an ultrasonic transmission/re-
ception control signal to the transceiver 110E. An input unit
130E may be electrically connected to the controller 135E.
The input unit 130E may be manipulated by an operator (a
user) in order for the operator to input various commands,
such as a mode selection command and an ultrasonic diagno-
sis start command, or various information related to opera-
tions of the ultrasonic diagnostic apparatus, to the controller
135E.

[0167] The controller 135E may be electrically connected
to a communication unit 140E. The controller 135E may
transmit ultrasonic echo signals, received from the trans-
ceiver 110E, and various information, such as an ultrasonic
image (diagnosis information) for an object, received from
the image processor 115E, to the docking station 300E,
through the communication unit 140E.

[0168] The communication unit 140F is used for wireless
communication. For example, the communication unit 140A
may wirelessly transmit/receive various information, such as
ultrasonic echo signals and ultrasonic images (diagnosis
information), to/from the docking station 300E, by using
electronic waves (wireless data communication). However,
the communication unit 140E may communicate with the
docking station 300E, using light, instead of electronic
waves, wherein the light may be visible light or invisible light.
The communication unit 140E may wirelessly transmit vari-
ous information, such as the ultrasonic echo signals and the
ultrasonic images (diagnosis information), to the docking
station 300E, by using a carrier frequency generated by a
carrier frequency generator 125E. An antenna for transmit-
ting or receiving electronic wave energy may be connected to
the communication unit 140E.

[0169] Further, the communication unit 140E may wire-
lessly receive power from the docking station 300E (wireless
power transfer). The wireless power transfer is a non-contact-
based system of transferring power without any physical con-
tact between a power source and an electronic device, and
may be implemented through any of inductive coupling, reso-
nant magnetic coupling, RF-based wireless power, or the like.
The communication unit 140E may transfer power received
from the docking station 300E to a power receiver 160E.
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[0170] At this time, an arbitrary frequency in an ultrasonic
frequency band may be set to a carrier frequency for wireless
power transfer. In this case, in an ultrasonic non-transmission/
reception mode (for example, a freeze mode), wireless data
communication or wireless power transfer may be performed
using ultrasonic pulses generated from the ultrasonic trans-
ducer array 105E. In the case in which an arbitrary frequency
in an ultrasonic frequency band is set to a carrier frequency for
wireless data communication or wireless power transfer, the
carrier frequency generator 125E may be omitted.

[0171] The power receiver 160E may receive power sup-
plied through the wireless power transfer technique. The
power receiver 160E may receive power supplied wirelessly
through the inductive method or the like, and transfer the
received power to the power supply controller 150E.

[0172] The power supply controller 150E may control
power supplied from external devices (the docking station
300E and the external commercial alternating current power
source 400E). For example, the power supply controller 150E
may be a switch. If the power supply controller 150E receives
power from the external commercial alternating current
power source 400F through the detachable wired power cable
101E, the power supply controller 150E may transfer the
received power to the power supply unit 145E. The power
supply unit 145F may convert the power received through the
power supply controller 150E into a form of power that can be
appropriately used to operate each of individual components
(for example, the ultrasonic transducer array 105E, the trans-
ceiver 110E, the image processor 115E, the display unit 120E,
the controller 135E, etc.) in the ultrasonic probe 100E, and
supply the converted power to the corresponding component.

[0173] Meanwhile, if the power supply controller 150E
receives power from the power receiver 160E, the power
supply controller 150E may transfer the received power to a
charge unit 165E. A charge battery 175E may be charged by
the charge unit 165E. The charge unit 165E may charge power
received through the power receiver 160E and the power
supply controller 150E in the charge battery 175E. If the
power supply controller 150E receives a wireless power
transfer mode setting command from an operator (a user)
through an input unit 225E of the ultrasonic diagnostic appa-
ratus main body 200E, the power supply controller 150E may
enter a wireless power transfer mode to charge power sup-
plied from the power receiver 160E in the charge battery
175E, or in an ultrasonic non-transmission/reception mode
(for example, a freeze mode), the power supply controller
150F may be automatically switched to the wireless power
transfer mode (automatic mode switching) to charge power
supplied from the power receiver 160E in the charge battery
175E. The charge battery 175E may be charged through any
of a capacitive method using an electric field, a resonance
method using a magnetic field, or a inductive method. The
power supply unit 145E may convert power that is accumu-
lated in the charge battery 175E into a form of power that can
be appropriately used to operate each of the individual com-
ponents (for example, the ultrasonic transducer array 105E,
the transceiver 110E, the image processor 115E, the display
unit 120E, the controller 135E, etc.) in the ultrasonic probe
100E, and supply the converted power to the corresponding
component.

[0174] Thecharge battery 175E may be a primary battery or
a secondary battery. If the charge battery 175E is a secondary



US 2015/0327839 Al

battery, it is possible to separate the charge battery 175E from
the ultrasonic probe 100E and then charge power in the charge
battery 175E.

[0175] A current sensor 170F may be connected in series to
the charge battery 175E. The current sensor 170E may detect
an amount and direction of current. Information detected by
the current sensor 175E may be transferred to a battery level
calculator 180E. The battery level calculator 180E may accu-
mulatively add current entering the charge battery 175E over
time to calculate a charge amount, accumulatively add current
discharged from the charge battery 175E over time to calcu-
late a discharge amount, and then calculate a battery level of
the charge battery 175E based on a difference between the
charge amount and the discharge amount. The battery level of
the charge battery 175E, calculated by the battery level cal-
culator 180F may be displayed on a display unit 185E. The
display unit 185E may display, in addition to displaying the
battery level of the charge battery 175E, a wireless commu-
nication state (for example, transmission stable or unstable),
a current mode (for example, an ultrasonic transmission/re-
ception mode, an ultrasonic non-transmission/reception
mode, or a wireless power transfer mode) of the ultrasonic
diagnostic system, etc. An operator (a user) may check the
charge state (the battery level) of the charge battery 175E,
displayed on the display unit 185E, and set the wireless power
transfer mode through the input unit 225E. If the controller
135E receives a wireless power transfer setting command
from the input unit 120E, the controller 135E may control the
communication unit 140E and the power supply controller
150E to receive power from the docking station 300E through
wireless power transfer and charge the power in the charge
battery 175E.

[0176] As showninFIG. 8B, the docking station 300E may
include a power supply unit 315E. The power supply umt
315E may supply power to the power receiver 160E in the
ultrasonic probe 100E through the inductive method or the
like. The power supply unit 315E may be driven by a driver
320E. The driver 320E may be connected to the external
commercial alternating current power source 600E through a
wired power cable 301E. The driver 320E may transfer power
received from the external commercial alternating current
power source 600F to the power supply unit 315E.

[0177] Meanwhile, the power supply unit 315E may be
electrically connected to a communication unit 310E. The
power supply unit 315E may transfer power received from the
driver 320F to the communication unit 310E.

[0178] The communication unit 310E is used for wireless
communication. For example, the communication unit 310E
may wirelessly transmit power to the ultrasonic probe 100E
(wireless power transfer). The wireless power transfer is a
non-contact-based system of transferring power without any
physical contact between a power source and an electronic
device, and may be implemented through any of inductive
coupling, resonant magnetic coupling, RF-based wireless
power, or the like. The communication unit 310E may wire-
lessly transfer power received from the external commercial
alternating current power source 600E, to the ultrasonic probe
100E, by using a carrier frequency generated by a carrier
frequency generator 305E. An antenna for transmitting or
receiving electronic wave energy may be connected to the
communication unit 310E.

[0179] Further, the communication unit 310E may wire-
lessly transmit/receive ultrasonic echo signals or ultrasonic
images (diagnosis information) to/from the ultrasonic probe
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100E, by using electronic waves (wireless data communica-
tion). However, the communication unit 310E may commu-
nicate with the ultrasonic probe 100E using light, instead of
electronic waves, wherein the light may be visible light or
invisible light. Various information, such as ultrasonic echo
signals and ultrasonic images (diagnosis information), trans-
mitted wirelessly from the ultrasonic probe 100F through the
communication unit 310E may be stored in a storage unit
330E.

[0180] FIG. 9A is a control block diagram of an ultrasonic
diagnostic system.

[0181] Theabove description given with reference to FIGS.
8A and 8B relate to a control configuration of an ultrasonic
diagnostic system according to an exemplary embodiment. In
FIGS. 8A and 8B, a system in which the ultrasonic probe
100E, which itself is capable of functioning as an ultrasonic
diagnostic apparatus, wirelessly receives power from the
docking station 300E, is shown, however, in FIG. 9A, an
ultrasonic diagnostic system in which a plurality of ultrasonic
probes, each of which is capable of functioning as an ultra-
sonic diagnostic apparatus, wirelessly receive power from a
docking station, is shown.

[0182] As shown in FIG. 9A, the ultrasonic diagnostic sys-
tem may include a plurality of ultrasonic probes 100E-1,
100E-2, and 100E-3, and a docking station 300F.

[0183] Each of the ultrasonic probes 100E-1, 100E-2, and
100E-3 may wirelessly receive power from the docking sta-
tion 300. Further, each of the ultrasonic probes 100E-1, 100E-
2, and 100E-3 may transmit ultrasonic information for an
object, acquired by each of a plurality of ultrasonic transducer
arrays (see 105F of FIG. 9B), and various diagnosis informa-
tion (ultrasonic images ) which relates to the object, generated
by an image processor (see 115F of FIG. 9B), to the docking
station 300F, through wireless communication. Meanwhile, a
plurality of detachable wired cables 101F-1, 101F-2, and
101F-3 may be connected to the respective ultrasonic probes
100E-1, 100E-2, and 100E-3. One ends of the detachable
wired cables 101F-1, 101F-2, and 101F-3A may be con-
nected to a plurality of power plugs 102F-1, 102F-2, and
102F-3. The respective ultrasonic probes 100E-1, 100E-2,
and 100E-3 may receive power from an external commercial
alternating current power source (see 400E-1 of FIG. 9B)
through the respective power plugs 102F-1, 102F-2, and
102F-3 plugged in electrical outlets. In particular, the respec-
tive ultrasonic probes 100E-1, 100E-2, and 100E-3 may
receive power from the docking station 300F, wirelessly, or
receive power through the respective detachable wired power
cables 101F-1, 101F-2, and 101F-3.

[0184] The docking station 300F may wirelessly supply
power to the respective ultrasonic probes 100E-1, 100E-2,
and 100E-3, through the wireless power transfer technique. A
wired power cable 301F may be connected to the docking
station 300F, and one end of the wired power cable 301F may
be connected to a power plug 302F. The docking station 300F
may receive power from an external commercial alternating
current power source (see 600F of FIG. 9B) through the
power plug 302F plugged in an electrical outlet, and supply
the received power to the respective ultrasonic probes 100E-
1, 100E-2, and 100E-3 through the wireless power transfer
technique.

[0185] FIG. 9B is a control block diagram illustrating con-

figurations of the ultrasonic probes 100E-1, 100E-2, and
100E-3 and the docking system 300F shown in FIG. 9A.
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[0186] Since the ultrasonic probes 100E-1, 100E-2, and
100E-3 have the same configuration, in FIG. 9B, a configu-
ration of the first ultrasonic probe 100E-1 is shown in detail,
and configurations of the second and third ultrasonic probes
100E-2 and 100E-3 are not shown.

[0187] Further, the configuration of each of the ultrasonic
probes 100E-1, 100E-2, and 100E-3 as shown in FIG. 9B is
the same as the configuration of the ultrasonic probe 100E as
shown in FIG. 8B, except that the ultrasonic probes 100E-1,
100E-2, and 100E-3 further include a plurality of power con-
verters 155F-1, 155F-2, and 155F-3 configured to convert
power supplied from the docking station 300B into a form of
power that can be appropriately used by the respective ultra-
sonic probes 100E-1, 100E-2, and 100E-3. Accordingly, in
the following description, detailed descriptions for the indi-
vidual components in the ultrasonic probes 100E-1, 100E-2,
and 100E-3 will be omitted.

[0188] As shown in FIG. 9B, the docking station 300F may
include a power supply unit 315F. The power supply unit
315F may supply power to a power receiver 160E-1 in each of
the ultrasonic probes 100E-1, 100E-2, and 100E-3 through
the inductive method or the like. The power supply unit 315F
may be driven by a driver 320F. The driver 320F may be
connected to an external commercial alternating current
power source 600F through the wired power cable 301F. The
driver 320F may transfer power received from the external
commercial alternating power source 600F to the power sup-
ply unit 315F.

[0189] Meanwhile, the power supply unit 315F may be
electrically connected to the comnunication unit 310F. The
power supply unit 315F may transfer power received from the
driver 320F to the communication unit 310F.

[0190] The communication unit 310F is used for wireless
communication. For example, the communication unit 310F
may wirelessly transmit power to the ultrasonic probes 100E-
1, 100E-2, and 100E-3 (wireless power transfer). The wire-
less power transfer is a non-contact-based system of transfer-
ring power without any physical contact between a power
source and an electronic device, and may be implemented
through any of inductive coupling, resonant magnetic cou-
pling, RF-based wireless power, or the like. The communica-
tion unit 310F may wirelessly transmit power supplied from
the external commercial alternating current power source
600F, to the ultrasonic probes 100E-1, 100E-2, and 100E-3,
by using a carrier frequency generated by the carrier fre-
quency generator 305F. An antenna for transmitting or receiv-
ing electric wave energy may be connected to the communi-
cation unit 310F.

[0191] Further, the communication unit 310F may wire-
lessly transmit/receive various information, such as ultra-
sonic echo signals and ultrasonic images (diagnosis informa-
tion), to/from the ultrasonic probes 100E-1, 100E-2, and
100E-3, by using electric waves (wireless data communica-
tion). However, the communication unit 310F may commu-
nicate with the ultrasonic probes 100E-1, 100E-2, and 100E-3
using light, instead of electronic waves, wherein the light may
be visible light or invisible light. Various information, such as
ultrasonic echo signals and ultrasonic images (diagnosis
information), transmitted wirelessly from the ultrasonic
probes 100E-1, 100E-2, and 100E-3 through the communi-
cation unit 310F may be transferred to a central data manage-
ment unit 325F.

[0192] The central data management unit 325F may man-
age various information received wirelessly from the ultra-
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sonic probes 100E-1, 100E-2, and 100E-3. The central data
management unit 325F may store information needed to be
stored, among various information received wirelessly from
the ultrasonic probes 100E-1, 100E-2, and 100E-3, in a stor-
ageunit 330F. Further, the central data management unit 325F
may read, when receiving a data transfer request from each
ultrasonic probe 100E-1, 100E-2, or 100E-3, the various
information stored in the storage unit 330F, and wirelessly
transmit the read information to the ultrasonic probe 100E-1,
100E-2, or 100E-3, through the communication unit 310F.

[0193] As shown in FIGS. 9A and 9B, in the ultrasonic
diagnostic system in which the plurality of ultrasonic probes
100E-1, 100E-2, and 100E-3 wirelessly receive power from
the docking station 300F, the docking station 300F functions
as a hub for power supply. In the ultrasonic diagnostic system
in which data is transmitted/received wirelessly between the
plurality of ultrasonic probes 100E-1, 100E-2, and 100E-3
and the docking station 300F, the docking station 300F may
also function as a data hub.

[0194] The exemplary embodiments described above with
reference to FIGS. 8A to 9B can be applied to the handheld
ultrasonic diagnostic apparatus (an ultrasonic probe or an
ultrasonic probe handle) as shown in FIGS. 3A and 3B.

[0195] FIG. 10 illustrates an internal structure of an ultra-
sonic probe. In FIG. 10, an ultrasonic probe including an
electronic circuit, such as a transceiver or an image processor,
as shown in FIGS. 6B, 7B, 8B, and 9B, is shown.

[0196] Generally, an electronic circuit includes a plurality
of active elements, and such active elements are amplified or
oscillated by receiving energy from an external device so that
a heating phenomenon occurs. Accordingly, an ultrasonic
probe including an electronic circuit requires a heat-emitting
and cooling module to emit generated heat to the outside.

[0197] As shownin FIG. 10, an ultrasonic probe 100G may
include an ultrasonic transducer array 105G, an electronic
circuit unit 106G, a heat sinking plate 107G, and a cooling fin
108G.

[0198] The ultrasonic transducer array 105G is configured
by arranging a plurality of ultrasonic transducers in an array.
The ultrasonic transducer may include any one or more of a
magnetostrictive ultrasonic transducer using the magneto-
strictive effect of a magnetic material, a piezoelectric ultra-
sonic transducer using the piezoelectric effect of a piezoelec-
tric material, a capacitive micromachined ultrasonic
transducer (CMUT) that transmits and receives ultrasonic
waves using vibration of several hundreds or thousands of
micromachined thin films, a Piezoelectric Micromachined
Ultrasonic Transducer (pMUT), and/or a single crystal.

[0199] The electronic circuit unit 106G is a circuit which is
configured to generate an ultrasonic image of an object based
on received/transmitted ultrasonic waves or ultrasonic echo
signals. The electronic circuit unit 106G causes the heating
phenomenon.

[0200] The heat sinking plate 107G may emit heat gener-
ated in the ultrasonic probe 100G due to the electronic circuit
unit 106G to the outside. The heat sinking plate 107G may be
made of a metal material, such as, for example, aluminum.
The cooling fin 108G may cool the ultrasonic probe 100G
using air inflowing from the outside. The cooling fin 108G
may have a pleated shape formed by maximally widening a
surface area in order to improve a cooling effect. The cooling
fin 108G may also be made of a metal material such as
aluminum.
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[0201] The ultrasonic probe as shown in FIGS. 6B, 7B, 8B,
and 9B may include an antenna connected to a communica-
tion unit which is configured for wireless data communica-
tion or wireless power transfer, however, as shown in FIG. 10,
if the ultrasonic probe 100G includes the heat sinking plate
107G or the cooling fin 1008 made of a metal material, the
heat sinking plate 107G or the cooling fin 108G may function
as an antenna for wireless data communication or wireless
power transfer.
[0202] Therefore, according to the ultrasonic probe and the
ultrasonic diagnostic apparatus as described above, it is pos-
sible to efficiently supply power to the ultrasonic probe and
the ultrasonic diagnostic apparatus main body regardless of
time and place, by applying the wireless power transfer tech-
nique to the ultrasonic probe and the ultrasonic diagnostic
apparatus main body.
[0203] Further, according to the ultrasonic probe and the
ultrasonic diagnostic apparatus as described above, it is pos-
sible to improve mobility and portability of the ultrasonic
probe and the ultrasonic diagnostic apparatus main body and
increasing use times of the ultrasonic probe and the ultrasonic
diagnostic apparatus main body, by applying the wireless
power transfer technique to the ultrasonic probe and the ultra-
sonic diagnostic apparatus main body.
[0204] In addition, according to the ultrasonic probe and
the ultrasonic diagnostic apparatus as described above, it is
possible to install charge batteries of smaller volumes in the
ultrasonic probe and the ultrasonic diagnostic apparatus main
body to reduce sizes and weights of the ultrasonic probe and
the ultrasonic diagnostic apparatus main body, by applying
the wireless power transfer technique to the ultrasonic probe
and the ultrasonic diagnostic apparatus main body.
[0205] Although a few exemplary embodiments have been
shown and described, it will be appreciated by those of skill in
the art that changes may be made in these exemplary embodi-
ments without departing from the principles and spirit of the
present disclosure, the scope of which is defined in the claims
and their equivalents.
What is claimed is:
1. An ultrasonic diagnostic apparatus comprising:
an ultrasonic probe which includes an ultrasonic trans-
ducer array; and
an ultrasonic diagnostic apparatus main body comprising a
transceiver configured to transmit and receive ultrasonic
waves via the ultrasonic transducer array, an image pro-
cessor configured to generate an ultrasonic image of an
object based on an ultrasonic echo signal acquired via
the transceiver, a communicator configured to wire-
lessly communicate with a docking station, and a
charger configured to charge power which is wirelessly
received from the docking station via the communicator,
in a charge battery.
2. The ultrasonic diagnostic apparatus according to claim
1, wherein the ultrasonic diagnostic apparatus main body
further comprises a power supply controller configured to
control power supplied from an external device, and
wherein the power supply controller is further configured
to receive power which is transmitted wirelessly from
the docking station, and to transfer the received power to
the charger.
3. The ultrasonic diagnostic apparatus according to claim
1, wherein the communicator is further configured to wire-
lessly transmit the ultrasonic echo signal and the ultrasonic
image to the docking station.
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4. The ultrasonic diagnostic apparatus according to claim
1, wherein the charger is further configured to charge the
power received from the docking station, in the charge bat-
tery, by using at least one method from among a capacitive
method using an electric field, a resonance method using a
magnetic field, and an inductive method.

5. The ultrasonic diagnostic apparatus according to claim
1, wherein the ultrasonic diagnostic apparatus main body
further comprises:

a battery level calculator configured to calculate a battery

level of the charge battery; and

a display configured to display the calculated battery level

of the charge battery and the ultrasonic image.

6. The ultrasonic diagnostic apparatus according to claim
1, wherein the ultrasonic diagnostic apparatus main body
further comprises an input device configured to set a wireless
power transfer mode for wirelessly receiving power from the
docking station.

7. Anultrasonic diagnostic apparatus, comprising an ultra-
sonic probe and an ultrasonic diagnostic apparatus main
body,

wherein the ultrasonic probe comprises an ultrasonic trans-

ducer array, a transceiver configured to transmit and
receive ultrasonic waves via the ultrasonic transducer
array, a first communicator configured to wirelessly
communicate with the ultrasonic diagnostic apparatus
main body, and a charger configured to charge power
which is wirelessly received from the ultrasonic diag-
nostic apparatus main body via the first communicator,
in a charge battery, and

wherein the ultrasonic diagnostic apparatus main body

comprises a second communicator configured to wire-
lessly communicate with the ultrasonic probe, and an
image processor configured to generate an ultrasonic
image of an object based on an ultrasonic echo signal
acquired via wireless communication with the ultra-
sonic probe.

8. The ultrasonic diagnostic apparatus according to claim
7, wherein the ultrasonic probe further comprises a power
supply controller configured to control power supplied from
an external device, and

wherein the power supply controller is further configured

to receive power which is transmitted wirelessly from
the ultrasonic diagnostic apparatus main body, and to
transfer the received power to the charger.

9. The ultrasonic diagnostic apparatus according to claim
7, wherein the first communicator is further configured to
wirelessly transmit the ultrasonic echo signal to the ultrasonic
diagnostic apparatus main body.

10. The ultrasonic diagnostic apparatus according to claim
7, wherein the ultrasonic probe further comprises:

a battery level calculator configured to calculate a battery

level of the charge battery; and

a display configured to display the calculated battery level

of the charge battery.

11. An ultrasonic diagnostic apparatus, comprising an
ultrasonic probe and an ultrasonic diagnostic apparatus main
body,

wherein the ultrasonic probe comprises an ultrasonic trans-

ducer array, a transceiver configured to transmit and
receive ultrasonic waves via the ultrasonic transducer
array, a probe communicator configured to wirelessly
communicate with the ultrasonic diagnostic apparatus
main body, and a probe charger configured to charge
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power which is wirelessly received from the ultrasonic
diagnostic apparatus main body via the probe commu-
nicator, in a probe charge battery, and

wherein the ultrasonic diagnostic apparatus main body

comprises a first main body communicator configured to
wirelessly communicate with the ultrasonic probe, an
image processor configured to generate an ultrasonic
image of an object based on an ultrasonic echo signal
acquired from the ultrasonic probe via the first main
body communicator, a second main body communicator
configured to wirelessly communicate with a docking
station, and a main body charger configured to charge
power which is wirelessly received from the docking
station via the second main body communicator, in a
main body charge battery.

12. The ultrasonic diagnostic apparatus according to claim
11, wherein the ultrasonic probe further comprises a probe
power supply controller configured to control power supplied
from an external device, and

wherein the probe power supply controller is further con-

figured to receive power which is transmitted wirelessly
from the ultrasonic diagnostic apparatus main body, and
to transfer the received power to the probe charger.

13. The ultrasonic diagnostic apparatus according to claim
11, wherein the ultrasonic diagnostic apparatus main body
further comprises a main body power supply controller con-
figured to control power supplied from an external device,
and

wherein the main body power supply controller is further

configured to receive power which is transmitted wire-
lessly from the docking station, and to transfer the
received power to the main body charger.

14. The ultrasonic diagnostic apparatus according to claim
11, wherein the probe communicator is further configured to
wirelessly transmit the ultrasonic echo signal to the ultrasonic
diagnostic apparatus main body.

15. The ultrasonic diagnostic apparatus according to claim
14, wherein the second main body communicator is further
configured to wirelessly transmit the ultrasonic echo signal
and the ultrasonic image to the docking station.

17
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16. The ultrasonic diagnostic apparatus according to claim
11, wherein the ultrasonic probe further comprises:

a probe battery level calculator configured to calculate a

battery level of the probe charge battery; and

a probe display configured to display the calculated battery

level of the probe charge battery.

17. The ultrasonic diagnostic apparatus according to claim
11, wherein the ultrasonic diagnostic apparatus main body
further comprises:

amain body battery level calculator configured to calculate

a battery level of the main body charge battery; and

a main body display configured to display the calculated

battery level of the main body charge battery.

18. An ultrasonic probe comprising:

an ultrasonic transducer array;

a transceiver configured to transmit and receive ultrasonic

waves via the ultrasonic transducer array;

an image processor configured to generate an ultrasonic

image of an object based on an ultrasonic echo signal
acquired via the transceiver;

a display configured to display the ultrasonic image of the

object; and

a communicator configured to wirelessly communicate

with a docking station; and

a charger configured to charge power which is wirelessly

received from the docking station via the communicator,
in a charge battery.

19. The ultrasonic probe according to claim 18, further
comprising a power supply controller configured to control
power supplied from an external device,

wherein the power supply controller is further configured

to receive power which is transmitted wirelessly from
the docking station, and to transfer the received power to
the charger.

20. The ultrasonic probe according to claim 18, wherein the
communicator is further configured to wirelessly transmit the
ultrasonic echo signal and the ultrasonic image to the docking
station.



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

BAE RS MBS K MY

US20150327839A1 K (2E)R
US14/711968 iR
ZEEFHA &

SAMSUNG ELECTRONICS CO. , LTD.

SAMSUNG ELECTRONICS CO. , LTD.

2015-11-19

2015-05-14

patsnap

[$R1 & BB A KIM BAEHYUNG
KIM YOUNGIL
SONG JONG KEUN
LEE SEUNGHEUN
CHO KYUNGIL
EHA KIM, BAEHYUNG
KIM, YOUNGIL
SONG, JONG KEUN
LEE, SEUNGHEUN
CHO, KYUNGIL
IPCH %S A61B8/00 A61B8/08 H02J7/02 A61B8/14
CPCH%E AB61B8/4433 A61B8/14 A61B8/4472 H02J7/025 A61B8/56 A61B8/5207 A61B8/4488 A61B8/4405
A61B8/4427 A61B8/00 A61B8/08 G01R31/3828 H02J7/0047 H02J7/0048 H02J50/05 H02J50/10
H02J50/12 H02J50/20
£ 5 1020140057714 2014-05-14 KR
SNERaE Espacenet USPTO
BWEF) ZQGA
AEALNF T —HBERISITEE , 215  BEKEL  SEfsRR :
EERES R BERDMEB T OF  WAE  WREHNEHEE LTRASRIG DIAGNESTIS
RIRBEEERE B R X FIBWEE R BELBER | KEENETFLmmiK mpA APPARAILS HAIN Booy
RERBNEFRERESREXFNRNWEFKEGBELET , HEE - o
RNUEFBEMELWBEEURFTHET , HEENEXBBEMP TS !
BERBEERE MR RISTLZRNE D, Bt , EBSESERK PORFR SUPRLY
PHTRE X AMAE | R TR S MBS RIS MR E E A HA S WL
B, BB REEERYEE T ANBH ENETL, s =
LA —
) PONER S(PALY
i LS



https://share-analytics.zhihuiya.com/view/f2154d8b-e93d-406e-ad03-dd770cb7049b
https://worldwide.espacenet.com/patent/search/family/054537550/publication/US2015327839A1?q=US2015327839A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220150327839%22.PGNR.&OS=DN/20150327839&RS=DN/20150327839

