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(54) Wirelessly chargeable and portable ultrasonic diagnostic device

(57)  Embodiments of the present invention may pro-
vide a portable ultrasonic diagnostic device to which elec-
tric energy can be transferred wirelessly. The device ac-
cording to the present invention comprises: a wireless
energy radiating part for converting an electrical energy
into wireless energy to radiate the wireless energy there-
around; a main body of the portable ultrasonic diagnostic
device, the main body being separated from the radiating

part; a wireless energy converting part disposed in the
main body and being configured to convert the wireless
energy radiated from the radiating part into the electrical
energy; and arechargeable battery connected to the con-
verting part so as to be recharged by the electrical energy
converted at the converting part.
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Description

[0001] The present application claims priority from Ko-
rean Patent Application No. 10-2007-0088325 filed on
August 31, 2007, the entire subject matter of which is
incorporated herein by reference.

BACKGROUND
1. Field

[0002] The present invention generally relates to a
portable ultrasonic diagnostic device, and more particu-
larly to a portable ultrasonic diagnostic device which is
capable of being charged wirelessly.

2. Background

[0003] An ultrasonic diagnostic device is used for ob-
taining an ultrasonic image of a target region in order to
provide clinical information of said region (e.g., lesion or
neoplasm information of internal organs, fetus informa-
tion, etc.). Typically, the ultrasonic diagnostic device
comprises at least one probe for radiating ultrasonic
waves to the target region and receiving an echo signal
reflected from the target region. The probe has a trans-
ducer for converting an ultrasonic signal into an electric
signal. Further, certain techniques for acquiring a three-
dimensional (3D) ultrasonic image by pivoting the trans-
ducer have been developed to obtain more accurate di-
agnosis.

[0004] Recently, there have been introduced portable
ultrasonic diagnostic devices, which have configurations
similar to laptop computers. During use, the portable ul-
trasonic diagnostic device is typically placed on a support
station. When necessary, the portable ultrasonic diag-
nostic device can be separated from the support station
and be moved to another location.

[0005] The portable ultrasonic diagnostic device may
use batteries, which are rechargeable with electrical en-
ergy.

[0006] The electrical energy is used for operating the

portable ultrasonic diagnostic device and radiating ultra-
sonic waves from the ultrasonic probe. The electrical en-
ergy is also used for pivoting the transducer of the ultra-
sonic probe in order to obtain three-dimensional images.
[0007] However, although a significant amount of elec-
trical energy is required in the portable ultrasonic diag-
nostic device, the rechargeable battery has a limited ca-
pacity. Sometimes, this causes diagnosis to be stopped
so that the battery can be recharged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Arrangements and embodiments may be de-
scribed in detail with reference to the following drawings
in which like reference numerals refer to like elements
and wherein:
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[0009] Fig. 1isablock diagram of a portable ultrasonic
diagnostic device in accordance with a first embodiment
of the present invention.

[0010] Fig. 2 is a side view of the portable ultrasonic
diagnostic device shown in Fig. 1.

[0011] Fig. 3is ablock diagram of a portable ultrasonic
diagnostic device in accordance with a second embodi-
ment of the present invention.

[0012] Fig. 4 is a perspective view of the portable ul-
trasonic diagnostic device shown in Fig. 3.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0013] A wirelessly chargeable portable ultrasonic di-
agnostic device, which is constructed in accordance with
the present invention, will now be described in detail with
reference to Figs. 1 to 4.

[0014] Fig. 1isablock diagram of a portable ultrasonic
diagnostic device in accordance with a first embodiment
of the present invention. Fig. 2 is a side view of the port-
able ultrasonic diagnostic device shown in Fig. 1.
[0015] As shown in Figs. 1 and 2, the portable ultra-
sonic diagnostic device in accordance with the first em-
bodiment can be recharged by induced electricity. The
device includes a main body 200 and a support station
100. The main body 200 of the device can be placed on
the support station 100 for recharge. The support station
100 includes a first coil 110 and an inverter 120 which
receives A. C. voltage from an external electric power
source by a cable 121 and supplies the A. C. voltage to
the first coil with a predetermined amplitude. Thus, when
the A. C. voltage from the inverter 120 is applied to the
first coil 110, the first coil 110 generates magnetic fields
therearound. The main body 200 includes a second coil
210 and a rectifier 220 connected to the second coil 210.
[0016] When the main body 200 is placed on the sup-
port station 100, the second coil faces the first coil 110.
Thus, when the first coil generates magnetic fields, the
second coil 210 generates induced electricity (which is
A. C voltage) in the magnetic fields. Then, the rectifier
220 converts the induced electricity of the second coil
210 into D. C. voltage.

[0017] Therectifier 220 is connected to arechargeable
battery 230 (e.g., a capacitor). Thus, the rechargeable
battery 230 can be recharged with D. C voltage converted
by the rectifier 220.

[0018] The support station 100 includes a charging
coupler 111 which is protruded at a position correspond-
ing to the first coil 110. The main body 200 includes a
charging port 211 which is recessed at a position corre-
sponding to the second coil 210. The charging coupler
111 can be inserted into the charging port 211. Thus,
when the main body 200 is placed on the support station
100 with insertion of the charging coupler 111 into the
charging port 211, the first coil 110 precisely faces the
second coil 210. Alternatively, the main body may include
a charging coupler and the support station may include
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a charging port.

[0019] When the external electric power source sup-
plies A. C. voltage to the inverter 120, the inverter 120
may supply A. C. voltage to the first coil 110. Then, var-
iable electric fields may be generated at the first coil 110
by the A. C. voltage. The variable electric fields at the
first coil 110 may generate variable magnetic fields
around the first coil 110. Then, the energy of the variable
magnetic fields may induce A.C. voltage at the second
coil 210 adjacent to the first coil 110. The rectifier 220
may convert the induced A. C. voltage of the second coil
210into D. C. voltage. The rechargeable battery 230 may
be recharged by the D. C. voltage from the rectifier 220.
As such, the rechargeable battery 230 can be recharged
wirelessly.

[0020] Fig. 3isa block diagram of a portable ultrasonic
diagnostic device in accordance with a second embodi-
ment of the presentinvention. Fig. 4 is a perspective view
of the portable ultrasonic diagnostic device shown in Fig.
3.

[0021] As shown in Figs. 3 and 4, the portable ultra-
sonic diagnostic device in accordance with the second
embodiment can be recharged by RF (radio-frequency)
tuning. The device includes a main body 1200 and a sup-
port station 1100. The main body 1200 of the device can
be placed on the support station 1100. The support sta-
tion 1100 includes an electromagnetic wave radiating
part 1110 (e.g., RF radiating antenna) which converts
electric energy from an external electric power source
into electromagnetic waves and radiates the waves
therearound in a constant frequency. For converting the
energy of the radiated electromagnetic waves into elec-
tric voltage, the main body 1200 includes an electromag-
netic wave receiving part 1210 (e.g., RF receiving anten-
na) which generates tuned signals by resonance in a
frequency corresponding to the frequency of the radiated
electromagnetic waves from the radiating part 1110. A
rectifier 1220 is connected to the receiving part 1210 for
smoothing the tuned signals of the receiving part 1210
and converting the signals into D. C voltage. A recharge-
able battery 1230 is connected to the rectifier 1220 and
may be recharged with the D. C. voltage converted by
the rectifier 1220. The rechargeable battery 1230 sup-
plies the electric power to operate the portable ultrasonic
diagnostic device.

[0022] When the main body 1200 is placed on or ad-
jacentto the support station 1100, the receiving part 1210
can be tuned by resonance with the electromagnetic
wave since the radiating part 1110 radiates electromag-
netic waves. Then, the rectifier 1220 converts the tuned
signals of the receiving part into D. C. voltage. Thus, the
rechargeable battery 1230 can be recharged wirelessly
with the D. C. voltage of rectifires 1220. As such, a diag-
nosis need not be stopped for recharging the recharge-
able battery 1230.

[0023] Embodiments of the presentinvention may pro-
vide a wirelessly chargeable portable ultrasonic diagnos-
tic device. The device comprises: a wireless energy ra-
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diating part which converts electric energy into wireless
energy and radiates the wireless energy therearound; a
main body of the portable ultrasonic diagnostic device,
the main body being separated from the radiating part;
a wireless energy converting part disposed in the main
body which converts the wireless energy radiated from
the radiating part into an electric energy; and a recharge-
able battery connected to the converting part for being
recharged by the electric energy converted at the con-
verting part.

[0024] The wireless energy radiating part may include
afirst coil receiving A.C. voltage from an external electric
power source for generating magnetic fields therea-
round. The converting part may include a second coil for
inducing A. C. voltage in the magnetic fields around the
first coil and a rectifier for converting the induced A. C.
voltage of the second coil into D.C voltage to supply the
D. C. voltage to the rechargeable battery. The recharge-
able battery may be recharged by the D.C voltage from
the rectifier.

[0025] The radiating part has a charging coupler which
is protruded at a position corresponding to the first coil.
The converting part has acharging port whichis recessed
at a position corresponding to the second coil. Opposite-
ly, the converting part has a charging coupler which is
protruded at a position corresponding to the second coil,
while the radiating part has a charging port which is re-
cessed at a position corresponding to the first coil. The
charging couplers can be inserted into the charging ports.
[0026] Alternatively, the wireless energy radiating part
radiates electromagnetic waves in a constant frequency.
The converting part includes a receiving part for gener-
ating tuned signals by resonance in a frequency corre-
sponding to the frequency of radiated electromagnetic
waves. It also includes a rectifier for smoothing the tuned
signals and converting the signals into D. C. voltage to
supply the D. C. voltage to the rechargeable battery. The
rechargeable battery can be recharged by the D.C volt-
age from the rectifier.

[0027] The wireless energy radiating part can be
mounted to a support station where the main body may
be placed.

[0028] Although embodiments of the presentinvention
have been described with reference to a number of illus-
trative embodiments thereof, it should be understood that
various other modifications and embodiments can be de-
vised by those skilled in the art that will fall within the
spirit and scope of the principles of this disclosure. More
particularly, numerous variations and modifications are
possible in the component parts and/or arrangements of
the subject combination arrangement within the scope
of the disclosure, the drawings and the appended claims.
In addition to variations and modifications in the compo-
nent parts and/or arrangements, alternative uses will also
be apparent to those skilled in the art.
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Claims

A portable ultrasonic diagnostic device which is
chargeable wirelessly.

A wirelessly chargeable portable ultrasonic diagnos-
tic device, comprising:

a wireless energy radiating part for converting
an electrical energy into wireless energy to ra-
diate the wireless energy therearound;

amain body of the portable ultrasonic diagnostic
device, the main body being separated from the
radiating part;

a wireless energy converting part disposed in
the main body and configured to convert the
wireless energy radiated from the radiating part
into the electrical energy; and

a rechargeable battery connected to the con-
verting part for being recharged by the electrical
energy converted at the converting part.

The device of Claim 2, wherein the wireless energy
radiating part includes a first coil receiving A.C. volt-
age from an external electric power source for gen-
erating magnetic fields therearound;

wherein the converting part includes a second coil
for inducing A. C. voltage in the magnetic fields
around the first coil and a rectifier which converts the
induced A. C. voltage of the second coil into D.C
voltage to supply the D. C. voltage to the recharge-
able battery; and

wherein the rechargeable battery is recharged by
the D.C voltage from the rectifier.

The device of Claim 3, wherein the radiating part has
a charging coupler protruded at a position corre-
sponding to the first coil while the converting part
has a charging port recessed at a position corre-
sponding to the second coil, the charging coupler
being inserted into the charging port.

The device of Claim 3, wherein the converting part
has a charging coupler protruded at a position cor-
responding to the second coil while the radiating part
has a charging port recessed at a position corre-
sponding to the first coil, the charging coupler being
inserted into the charging port.

The device of Claim 2, wherein the wireless energy
radiating part radiates electromagnetic waves in a
constant frequency;

wherein the converting part includes a receiving part
for generating tuned signals by resonance in a fre-
quency corresponding to the frequency of radiated
electromagnetic waves and a rectifier for smoothing
the tuned signals and converting the signals into D.
C. voltage tosupply the D. C. voltage to the recharge-
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able battery;
and wherein the rechargeable battery is recharged
by the D.C voltage from the rectifier.

The device of any one of Claims 2 to 6, wherein the
wireless energy radiating part is mounted to a sup-
port station where the main body is placed.
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FIG. 4
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