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(57) ABSTRACT

An ultrasound system, which operates at a plurality of diag-
nostic modes, includes: an ultrasound probe configured to
transmit an ultrasound signal to a target object and receive an
ultrasound echo signal reflected from the target object; a
power supplying unit configured to supply a power of differ-

(22) Filed: Dec. 20,2011 ent voltage levels according to a diagnostic mode to form a
. L L transmit pulse signal to be supplied to the ultrasound probe;
(30) Foreign Application Priority Data and a transmitting unit connected to the ultrasound probe and
the power supplying unit, the transmitting unit being config-
Dec. 20, 2010 (KR) ........................ 10-2010-0130595 ured to constantly supply the power in a first voltage level at
L . . a transmission time period of an ultrasound signal and vary
Publication Classification the voltage level of the power from the first voltage level to a
(51) Int.CL second voltage level based on a predetermined waveform at a
AG6IB 8/00 (2006.01) transmission idle time period.
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ULTRASOUND SYSTEM FOR
CONTROLLING POWER SUPPLIED FROM
MULTIPLE POWER SUPPLIES

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority from Korean
Patent Application No. 10-2010-0130595 filed on Dec. 20,
2010, the entire subject matter of which is incorporated herein
by reference.

TECHNICAL FIELD

[0002] The present invention generally relates to ultra-
sound systems, and more particularly to an ultrasound system
for controlling power supplied from a plurality of power
supplies.

BACKGROUND

[0003] Anultrasound system has become an important and
popular diagnostic tool since it has a wide range of applica-
tions. Specifically, due to its non-invasive and non-destructive
nature, the ultrasound system has been extensively used in the
medical profession. Modern high-performance ultrasound
systems and techniques are commonly used to produce two or
three-dimensional images of internal features of an object
(e.g., human organs).

[0004] The ultrasound system is configured to transmit an
ultrasound signal to a target object and receive an ultrasound
signal reflected from the target object (i.e., ultrasound echo
signal) to thereby form a receive signal. The ultrasound sys-
tem is further configured to form an ultrasound image based
on the receive signal.

[0005] The ultrasound system includes a plurality of power
supplies for supplying power of different voltage levels
according to diagnostic modes for forming ultrasound
images. Conventionally, the ultrasound system includes a
transmitter including a plurality of transmit pulsers, which are
connected to their respective power supplies, configured to
generate transmit pulses according to the diagnostic modes.
As such, there is a problem since the size of the ultrasound
system and costs are increased.

SUMMARY

[0006] An ultrasound system, which operates at a plurality
of diagnostic modes, includes: an ultrasound probe config-
ured to transmit an ultrasound signal to a target object and
receive an ultrasound echo signal reflected from the target
object; a power supplying unit configured to supply a power
of different voltage levels according to a diagnostic mode to
form a transmit pulse signal to be supplied to the ultrasound
probe; and a transmitting unit connected to the ultrasound
probe and the power supplying unit, the transmitting unit
being configured to constantly supply the power in a first
voltage level at a transmission time period of an ultrasound
signal and vary the voltage level of the power from the first
voltage level to a second voltage level based on a predeter-
mined waveform at a transmission idle time period.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a block diagram showing an illustrative
embodiment of an ultrasound system.
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[0008] FIG. 2 is a block diagram showing an illustrative
embodiment of a transmitting unit.

[0009] FIG.3isanexemplary diagram showing an example
of a predetermined waveform.

[0010] FIG. 4 is an exemplary diagram showing another
example of a predetermined waveform.

DETAILED DESCRIPTION

[0011] Hereinafter, embodiments of the present invention
will be described in detail by referring to the accompanying
drawings.

[0012] FIG. 1 is a block diagram showing an illustrative
embodiment of an ultrasound system. Referring to FIG. 1, the
ultrasound system 100 includes an ultrasound probe 110, a
power supplying unit 120, a transmitting unit 130, a receiving
unit 140, a processing unit 150 and a display unit 160.
[0013] The ultrasound probe 110 includes a plurality of
transducer elements (not shown), which are configured to
perform reciprocal conversion between an electrical signal
and an ultrasound signal. The ultrasound probe 110 is con-
figured to transmit an ultrasound signal to a target object and
receive an ultrasound signal reflected from the target object
(i.e., ultrasound echo signal) to thereby output an electrical
receive signal. The receive signal may be an analog signal.
The ultrasound probe 110 may include a curved probe, a
linear probe and the like.

[0014] The power supplying unit 120 is configured to sup-
ply powers having a plurality of voltage levels, which are
necessary for generating transmit pulse signals according to a
plurality of diagnostic modes of the ultrasound system 100.
The transmit pulse signals are provided to the ultrasound
probe 110. In one embodiment, the power supplying unit 120
includes a plurality of power supplies, which are operable to
supply powers of a plurality of different voltage levels to
obtain ultrasound images corresponding to the plurality of
diagnostic modes. The ultrasound images may include a
brightness mode (B-mode) image, a continuous wave Dop-
pler image, a spectral Doppler image, a color Doppler image,
a 3-dimensional image, an elastic image and the like. In one
embodiment, the power supplying unit 120 may include a first
power supply, which is operable to supply a first power of a
first voltage level (e.g., 80V) to obtain a first ultrasound image
(e.g., B-mode image, 3-dimensional image or elastic image)
and a second power supply operable to supply a second power
of'a second voltage level (e.g., 60V) to obtain a second ultra-
sound image (e.g., color Doppler image or pulse Doppler
image).

[0015] Although the embodiment has been described above
that the power supplying unit 120 includes two power sup-
plies 121 and 122, the number of the power supplies may not
be limited thereto. The number of the power supplies and the
voltage levels of the respective powers may be variable
according to necessity.

[0016] The transmitting unit 130 is configured to generate
the transmit pulse signal to obtain an ultrasound image by
considering the transducer elements and a focal point, and to
provide it to the ultrasound probe 110. Also, the transmitting
unit 130 is configured to control an operation of the power
supplying unit 120.

[0017] FIG. 2 is a block diagram showing an illustrative
embodiment of the transmitting unit 130. Referring to FI1G. 2,
the transmitting unit 130 may include a switching section
210, a power control section 220 and a transmit pulse forming
section 230.
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[0018] The switching section 210 is configured to perform
switching operable to select one of the power supplies in the
power supplying unit 120 according to a selected diagnostic
mode. That is, the switching section 210 is operable to trans-
fer one of the powers, which are provided from the plurality of
power supplies in the power supplying unit 120, to the power
control section 220 according to the selected diagnostic
mode. In one embodiment, the switching section 210 includes
a switch (now shown), which is operable to connect one of the
power supplies to the power control section 220 and a switch
controller (not shown) operable to control an operation of the
switch.

[0019] A pulse wave ultrasound system may operate at two
time periods of a transmission period of an ultrasound signal
and a reception period of an ultrasound echo signal. That is,
the transmission period of the ultrasound signal is a reception
idle period at which the ultrasound echo signal is not received,
while the reception period of the ultrasound echo signal is a
transmission idle period at which the ultrasound signal is not
transmitted. The power control section 220 is configured to
operate such that the power supplied from the power supply-
ing unit 120 is supplied in a constant voltage level. In one
embodiment, if a power corresponding to a next transmission
period, which is determined according to a next diagnostic
mode, is supplied through the switching section 210 from the
power supplying unit 120 in the transmission idle period, then
the power control section 220 is operable to increase or
decrease a voltage level of the power, which is supplied to the
transmit pulse forming section 230, to a voltage level of the
power supplied from the power supplying unit 120 along a
predetermined waveform.

[0020] The transmit pulse forming section 230 is config-
ured to form transmit pulse signals to acquire ultrasound
images by using the powers supplied from the power control
section 220. The transmit pulse forming section 230 may
includes a plurality of transmit pulsers (not shown) and a
transmit pulser drive (not shown).

[0021] Hereinafter, an operation of the transmitting unit
130 will be described in detail by referring to the accompa-
nying drawings.

[0022] In one embodiment, it will be described that the
diagnostic mode is a BC dual mode, which operates to pro-
vide a B mode image and a color flow Doppler image at the
same time. As shown in FIG. 3, if a first power (e.g., 80V) is
supplied from the first power supply 121 in a transmission
period of an ultrasound signal (time period between 1 to 10),
then the power control section 220 is configured to supply the
first power to the transmit pulse forming section 230 in a
constant voltage level. Thus, the transmission pulse forming
section 230 may form a first transmit pulse signal to acquire a
B-mode image by using the first power, which is supplied in
a constant voltage level from the power control section 220.
[0023] Subsequently, the power control section 220 is con-
figured to gradually decrease the voltage level of the first
power to a voltage level corresponding to a next transmission
period in a transmission idle period (time period between 10
to 100) based on a predetermined waveform having a prede-
termined slope. Thus, occurrence of a noise due to the supply
of the power whose voltage level is steeply changed may be
prevented.

[0024] Thereafter, as shown in FIG. 3, if a second power
(e.g., 60V) is supplied from the second power supply 121ina
transmission period of an ultrasound signal (time period
between 100 to 110), then the power control section 220 is
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configured to supply the second power to the transmit pulse
forming section 230 in a constant voltage level. Thus, the
transmission pulse forming section 230 may form a second
transmit pulse signal to acquire a color Doppler image by
using the second power, which is supplied in a constant volt-
age level from the power control section 220.

[0025] Subsequently, the power control section 220 is con-
figured to gradually increase the voltage level of the second
power to a voltage level corresponding to a next transmission
period in a transmission idle period (time period between 110
to 200) based on a predetermined waveform having a prede-
termined slope. Thus, occurrence of a noise due to the supply
of the power whose voltage level is steeply changed may be
prevented.

[0026] Inanother embodiment, as shown in FIG. 4, if a first
power (e.g., 80V) is supplied from the first power supply 121
in a transmission period of an ultrasound signal (time period
1 to 10), then the power control section 220 is configured to
supply the first power to the transmit pulse forming section
230 in a constant voltage level. Thus, the transmission pulse
forming section 230 may form a first transmit pulse signal to
acquire a B-mode image by using the first power, which is
supplied in a constant voltage level from the power control
section 220.

[0027] Subsequently, the power control section 220 is con-
figured to gradually decrease the voltage level of the first
power to a voltage level corresponding to a next transmission
time period in a transmission idle period (time period 10 to
100) based on a predetermined waveform, e.g., cosine wave-
form. Thus, occurrence of a noise due to the supply of the
power whose voltage level is steeply changed may be pre-
vented.

[0028] Thereafter, as shown in FIG. 4, if a second power
(e.g., 60V) is supplied from the second power supply 121 ina
transmission period of an ultrasound signal (time period 100
to 110), then the power control section 220 is configured to
supply the second power to the transmit pulse forming section
230 in a constant voltage level. Thus, the transmission pulse
forming section 230 may form a second transmit pulse signal
to acquire a color Doppler image by using the second power,
which is supplied in a constant voltage level from the power
control section 220.

[0029] Subsequently, the power control section 220 is con-
figured to gradually increase the voltage level of the second
power to a voltage level corresponding to a next transmission
period in a transmission idle time period (time period 110 to
200) based on a predetermined waveform, e.g., cosine wave-
form. Thus, occurrence of a noise due to the supply of the
power whose voltage level is steeply changed may be pre-
vented.

[0030] Although the embodiments have been described in
that the diagnostic mode is the BC dual mode, it may not be
limited thereto. It should be understood to a person skilled in
the art that the diagnostic mode may be changed according to
necessity.

[0031] Referring back to FIG. 1, the receiving unit 140 is
configured to perform analog-to-digital conversion on the
receive signal outputted from the ultrasound probe 110 to
thereby output a digital signal. Also, the receiving unit 140 is
further configured to perform receive-focusing upon the sig-
nal by considering the transducer elements and a focal point
to form a receive-focused signal.

[0032] The processing unit 150 is configured to form ultra-
sound data corresponding to the ultrasound image based on
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the receive-focused signal provided from the receiving unit
140. The ultrasound data may include radio frequency data or
in-phase/quadrature data. However, the ultrasound data may
not be limited thereto. The ultrasound image may be formed
through scan conversion or rendering.

[0033] The display unit 160 is configured to display the
ultrasound image formed in the processing unit 150. The
display unit 160 may include a cathode ray tube, a liquid
crystal display, an organic light emitting diodes and the like.
[0034] Although embodiments have been described with
reference to a number of illustrative embodiments thereof, it
should be understood that numerous other modifications and
embodiments can be devised 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 modi-
fications are possible in the component parts and/or arrange-
ments 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
component parts and/or arrangements, alternative uses will
also be apparent to those skilled in the art.

What is claimed is:

1. An ultrasound system operating at a plurality of diag-

nostic modes, comprising:

an ultrasound probe configured to transmit an ultrasound
signal to a target object and receive an ultrasound echo
signal reflected from the target object;

a power supplying unit configured to supply a power of
different voltage levels according to a diagnostic mode
to form a transmit pulse signal to be supplied to the
ultrasound probe; and
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a transmitting unit connected to the ultrasound probe and
the power supplying unit, the transmitting unit being
configured to constantly supply the power in a first volt-
age level at a transmission period of an ultrasound signal
and vary the voltage level of the power from the first
voltage level to a second voltage level based on a prede-
termined waveform at a transmission idle period.

2. The ultrasound system of claim 1, wherein the transmit-
ting unit is configured to transform the first voltage level to the
second voltage level along the predetermined waveform in
the transmission idle period.

3. The ultrasound system of claim 2, wherein the transmit-
ting unit includes:

a switching section configured to connect one of the plu-
rality of power supplies; and

a power control section configured to uniformly supply a
power supplied from the power supply connected
through the switching section at the transmission period
and decrease or increase a voltage level of the power
based on the predetermined waveform at the transmis-
sion idle period.

4. The ultrasound system of claim 3, wherein the predeter-
mined waveform has a predetermined slop at the transmission
idle period.

5. The ultrasound system of claim 3, wherein the predeter-
mined waveform is a cosine waveform at the transmission
idle period.
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