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(7) ABSTRACT

An ultrasound probe having a rotatable transducer array for
providing an improved field of view (FOV) and an improved
scan angle includes a transducer comprising a transducer
array and rotating at a predetermined angle. A supporting
member supports the transducer and includes a rotation guide
which is in contact with the transducer while the transducer

rotates.
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ULTRASOUND PROBE HAVING ROTATABLE
TRANSDUCER ARRAY FOR IMPROVED
FIELD OF VIEW AND ULTRASOUND
DIAGNOSTIC IMAGING SYSTEM HAVING
THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of priority to
Korean Patent Application No. 10-2014-0173559, filed on
Dec. 5, 2014 in the Korean Intellectual Property Office, the
disclosure of which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an ultrasound
probe having a rotatable transducer array, which can provide
an improved field of view (FOV) and an improved scan angle,
and an ultrasound diagnostic imaging system having the
ultrasound probe

BACKGROUND

[0003] An ultrasound diagnostic imaging system transmits
ultrasonic signals to a target region of an object from a surface
of the object and receives ultrasonic signals (ultrasonic echo
signals) reflected from the target region to non-invasively
acquire slice images about soft tissue of the object or images
about blood vessels of the object based on the received ultra-
sonic signals.

[0004] Theultrasound diagnostic imaging system is a com-
pact, low-priced apparatus and displays the images in real
time, compared to other medical imaging systems, such as an
X-ray diagnostic system, an X-ray computerized tomography
(CT) scanner, a magnetic resonance image (MR1) system, and
a nuclear medical diagnostic system. Further, the ultrasound
diagnostic system improves safety performance since
patients are not exposed to radiation such as X-rays. Accord-
ingly, the ultrasound diagnostic system is widely used to
diagnose heart, abdomen, urinary organs, uterus, etc.

[0005] Theultrasound diagnostic system includes an ultra-
sound probe to transmit ultrasound signals to the object to
obtain ultrasound images of the object and to receive the
ultrasonic signals reflected from the object.

[0006] The ultrasound probe includes a piezoelectric layer
to convert electrical signals into acoustic signals or acoustic
signals into electrical signals according to vibration of a
piezoelectric material. A matching layer reduces a difference
in acoustic impedance between the probe and the object so
that ultrasonic waves generated by the probe can be trans-
ferred to the object. A lens layer focuses the ultrasonic waves
which move forward from the transducer on a specific region.
A backing layer blocks the ultrasonic waves from transmit-
ting backward from the transducer to prevent image distor-
tion.

SUMMARY

[0007] An aspect of the present inventive concept provides
an ultrasound probe having improved field of view (FOV) and
scan angle, and an ultrasound diagnostic imaging system
having the ultrasound probe.

[0008] Additional aspects of the inventive concept 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 disclosure.
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[0009] 1In accordance with an embodiment of the present
inventive concept, an ultrasound probe includes a transducer
including a transducer array and rotating at a predetermined
angle. A supporting member supports the transducer while
the transducer rotates.

[0010] The supporting member may include a rotation
guide, which is in contact with the transducer module, having
a shape corresponding to the shape of the transducer module
while the transducer rotates.

[0011] The supporting member may include at least one of
aroller and a bearing which is in contact with the transducer.
[0012] The ultrasound probe may further include a wire
member transferring power for rotating the transducer to the
transducer. The transducer may include an installation groove
in which the wire member is inserted.

[0013] The supporting member may include a rotation
guide which is in contact with the installation groove of the
transducer and guiding the installation groove while the trans-
ducer rotates.

[0014] The transducer array may extend perpendicular to a
direction in which the transducer rotates.

[0015] The ultrasound probe may have a field of view
(FOV) of 150 degrees or more.

[0016] The transducer may have a rotational angle of 180
degrees or more.

[0017] In accordance with another embodiment of the
present inventive concept, an ultrasound probe includes a
transducer comprising a transducer array and rotating at a
predetermined angle. At least one supporting member is
inserted into the inside of the transducer to support the trans-
ducer and coupled with the transducer inside the transducer
while the transducer rotates.

[0018] The transducer may include at least one installation
groove into which the at least one supporting member is
inserted.

[0019] The at least one groove may have a fan shape and
have a central angle of 180 degrees or more.

[0020] The ultrasound probe may further include a wire
member transferring power for rotating the transducer to the
transducer. The transducer may include an installation groove
in which the wire member is inserted.

[0021] The transducer array may extend perpendicular to a
direction in which the transducer rotates.

[0022] The ultrasound probe may have an FOV of 150
degrees or more.

[0023] The transducer may have a rotational angle of 180
degrees or more.

[0024] In accordance with further another embodiment of
the present inventive concept, an ultrasound diagnostic imag-
ing system includes an ultrasound probe transmitting ultra-
sound waves to an object, receiving ultrasonic waves reflected
from the object, and converting the reflected ultrasonic waves
into electrical signals. A main body connected to the ultra-
sound probe through a cable and including an input and a
display. The ultrasound probe includes: a transducer compris-
ing a transducer array and rotating at a predetermined angle;
and a supporting member supporting the transducer while the
transducer rotates on the supporting member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and/or other aspects of the inventive concept
will become apparent and more readily appreciated from the
following description of the embodiments, taken in conjunc-
tion with the accompanying drawings.
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[0026] FIG. 1 illustrates an external appearance of an ultra-
sound diagnostic imaging system according to an embodi-
ment of the present inventive concept.

[0027] FIG. 2 illustrates an external appearance of an ultra-
sound probe according to an embodiment of the present
inventive concept.

[0028] FIG. 3 is a perspective view showing a cross section
of an internal structure of the ultrasound probe according to
an embodiment of the present inventive concept.

[0029] FIG.4isanenlarged view showing an internal struc-
ture of a lower housing of FIG. 2.

[0030] FIG. 5 is a perspective view of a transducer and a
supporting member, according to a first embodiment of the
present inventive concept.

[0031] FIGS. 6A and 6B illustrate the transducer and the
supporting member, according to the first embodiment of the
present inventive concept.

[0032] FIGS.7A and 7B show a transducer with a rotating
shaft extending to the outside.

[0033] FIGS. 8A and 8B illustrate a transducer and a sup-
porting member, according to a second embodiment of the
present inventive concept.

[0034] FIG. 9 is a perspective view of a transducer and a
supporting member, according to a third embodiment of the
present inventive concept.

[0035] FIGS. 10A and 10B illustrate the transducer and the
supporting member, according to the third embodiment of the
present inventive concept.

[0036] FIGS. 11A and 11B illustrate a transducer and a
supporting member, according to a fourth embodiment of the
present inventive concept.

[0037] FIGS. 12A and 12B illustrate a transducer and a
supporting member, according to a fifth embodiment of the
present inventive concept.

[0038] FIGS. 13A and 13B conceptually show a field of
view (FOV) and a scan angle of the ultrasound probe of FIG.
7.

[0039] FIG. 14 conceptually shows a 3D imaging area of
the ultrasound probe of FIG. 7.

[0040] FIGS. 15A and 15B conceptually show an FOV and
a scan angle of an ultrasound probe according to an embodi-
ment of the present inventive concept.

[0041] FIG. 16 conceptually shows a 3D imaging area of an
ultrasound probe according to an embodiment of the present
inventive concept.

DETAILED DESCRIPTION

[0042] Reference will now be made in detail to the embodi-
ments of the present inventive concept, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to like elements throughout.

[0043] FIG. 1illustrates an external appearance of an ultra-
sound diagnostic imaging system according to an embodi-
ment of the present inventive concept.

[0044] Referring to FIG. 1, an ultrasound diagnostic imag-
ing system 1 may include an ultrasound probe “P” transmit-
ting ultrasonic waves to an object, receiving ultrasonic waves
reflected from the object, and converting the reflected ultra-
sonic waves into electrical signals. A main body M, which is
connected to the ultrasound probe “P”, includes an input 540
and a display 550, and displays ultrasound images.

[0045] The ultrasound probe “P”” may be connected to the
main body M of the ultrasound diagnostic imaging system 1
through a cable 5 to receive various signals for controlling the
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ultrasound probe “P” from the main body M or to transfer
analog or digital signals corresponding to ultrasound echo
signals received by the ultrasound probe “P” to the main body
M.

[0046] The ultrasound probe “P” may be a wireless probe
that receive and transmit signals from and to the main body M
through a network established between the ultrasound probe
“P” and the main body M.

[0047] One end of the cable 5 may be connected to the
ultrasound probe “P”, and another end of the cable 5 may
include a connector 6 detachably inserted into at least one of
slots 7 formed in the main body M. The main body M and the
ultrasound probe “P” may exchange control commands or
data through the cable 5.

[0048] For example, if a user inputs information about a
focal depth, the size or shape of aperture, a steering angle, etc.
through the input 540, the information may be transferred to
the ultrasound probe “P” through the cable 5 and used for
transmission and reception beamforming.

[0049] When the ultrasound probe “P” is a wireless probe,
it can exchange control commands or data with the main body
M through a wireless network without the cable 5.

[0050] The input 540 may allow the user to input com-
mands for operations of the ultrasound diagnostic imaging
system 1. The user may input an ultrasonic diagnosis start
command, a diagnosis mode selection command for selecting
a diagnosis mode, such as an amplitude mode (A-mode), a
brightness mode (B-mode), a color flow mode (C-mode), a
Doppler mode (D-mode), and a motion mode (M-mode), or
region of interest (ROI) setting information including a size
and a location of ROI, through the input 540.

[0051] Theinput 540 may include various means, such as a
keyboard, a mouse, a trackball, a tablet, or a touch screen
module for the user to input data, instructions, or commands.
[0052] The display 550 may display menus or guidance
needed for ultrasonic diagnosis, and ultrasound images
obtained during the ultrasonic diagnosis. The display 550
may display ultrasound images about a target region inside
the object, created by an image processor (not shown). An
ultrasound image displayed on the display 550 may be an
A-mode ultrasound image, a B-mode ultrasound image, or a
3-dimensional (3D) ultrasound image. The display 550 may
be one of various displays, such as a cathode ray tube (CRT)
and a liquid crystal display (LCD).

[0053] FIG. 2illustrates an external appearance of an ultra-
sound probe according to an embodiment of the present
inventive concept, FIG. 3 is perspective view showing a cross
section of an internal structure of the ultrasound probe
according to an embodiment of the present inventive concept,
and FIG. 4 is an enlarged view showing an internal structure
of a lower housing of FIG. 2.

[0054] Referring to FIG. 2, a housing 110 of the ultrasound
probe “P” according to the present disclosure may include a
lower housing 112, a upper housing 114, and a cover housing
116.

[0055] The lower housing 112 may include a driver 120 for
driving the ultrasound probe “P” therein (see FIG. 3).
[0056] The driver 120 may generate power in a forward or
backward direction. Referring to FIG. 4, the driver 120 may
include a driving motor 122, a driving pulley 124, a middle
pulley 126, and a belt member 128.

[0057] Thedriving motor 122 may generate rotatory power
in a forward or backward direction.



US 2016/0157819 A1

[0058] The driving pulley 124 may be shaft-coupled with
the driving motor 122. The driving pulley 124 may receive the
power from the driving motor 122, and rotate in a forward or
backward direction by the rotatory power generated by the
driving motor 122.

[0059] Themiddlepulley 126 may be spaced apart from the
driving pulley 124. The middle pulley 126 may be rotatably
installed, and receive the power from the driving pulley 124
through the belt member 128 that transfers the power from the
driving pulley 124 to the middle pulley 126.

[0060] A power transmitter 130 may be linked with the
driver 120 to transfer the power. The power transmitter 130
may be installed in the lower housing 112 and the upper
housing 114. The power transmitter 130 may include a power
transfer pulley 132, a wire member 134, a first guide pulley
136, and a second guide pulley 138.

[0061] The power transfer pulley 132 may receive the
power from the driver 120. In the exemplary embodiment, the
power transfer pulley 132 may be coupled with the same shaft
with which the middle pulley 126 is coupled, and rotates by
rotation of the middle pulley 126, thereby receiving the power
from the driver 120. The power transfer pulley 132 may rotate
in the forward or backward direction according to the rotation
of the middle pulley 126.

[0062] Thewire member 134 may connect the power trans-
fer pulley 132 to a transducer 140. The wire member 134 may
include a wire 134a and a pin rod 1345.

[0063] The wire 134a may connect the power transfer pul-
ley 132 to the transducer 140, in which one end of the wire
134a may be connected to the power transfer pulley 132, and
another end of the wire 134a may be connected to the trans-
ducer 140. In the exemplary embodiment, the wire 134a may
penetrate a partition wall 115 through one or more through
holes formed in the partition wall 115. The wire 134a may
wind around or unwind from the power transfer pulley 132 by
the forward or backward rotation of the power transfer pulley
132 to move the transducer 140.

[0064] The pin rod 1345 may be fixed around a middle
portion of the wire 134a, and move together with the wire
134a. The pin rod 1345 may beinserted into the through holes
of the partition wall 115 and have a sufficient length to be
fixed in the through holes when moving together with the wire
134a.

[0065] Inthe exemplary embodiment, one or more oil seals
118 may be attached along inner sides of the through holes,
which are in contact with the pin rod 1345, to tightly contact
the pin rods 1345. The tight contact of the pin rod 1345 and
the one or more oil seals 118 may seal the though holes to
prevent oil contained in the upper housing 114 from leaking
out through the through holes.

[0066] The first guide pulley 136 may guide a first direction
movement of the wire member 134 connected to the power
transfer pulley 132. The first guide pulley 136 may be spaced
apart from and rotate in the same direction as the power
transfer pulley 132. In the exemplary embodiment, the first
direction may be tangential to the rotation of the power trans-
fer pulley 132.

[0067] The second guide pulley 138 may be installed in a
different direction from the first guide member 136, and guide
a second direction movement of the wire member 134. The
second guide pulley 138 may be spaced apart from and rotate
in a direction that is vertical to a rotation direction of the first
guide pulley 136. In the exemplary embodiment, the second
direction may be vertical to the first direction.

Jun. 9, 2016

[0068] The wire member 134, which winds or unwinds as
the power transfer pulley 132 rotates, may move in the second
direction by the second guide pulley 138 to move the trans-
ducer 140.

[0069] The upper housing 114 may be installed above the
upper housing 112, and accommodate the transducer 140
therein. The oil may be contained in the upper housing 114
such that the transducer 140 sinks under the oil inside the
upper housing 114. The partition wall 115 may be disposed
between the lower housing 112 and the upper housing 114
and partition the lower housing 112 and the upper housing
114 to prevent the oil from leaking to inside the lower hosing
112.

[0070] The cover housing 116 may be attached to one end
of the upper housing 114. The cover housing 116 may contact
an object, and accommodate the transducer 140 together with
the upper housing 114.

[0071] FIG. 5 is a perspective view of a transducer and a
supporting member, according to a first embodiment of the
present inventive concept, FIGS. 6A and 6B illustrates the
transducer and the supporting member, according to the first
embodiment of the present inventive concept, and FIGS. 7A
and 7B show a transducer with a rotating shaft extending to
outside.

[0072] Referring to FIGS. 5 to 6B, the transducer 140 of the
ultrasound probe “P” according to the present disclosure may
include a transducer array 141 to generate ultrasonic waves,
and a globe-shaped base 145 on which the transducer array
141 is installed. The ultrasound probe “P” has a supporting
member 160 corresponding to the shape of the transducer 140
below the transducer 140 to support and allow rotation of the
transducer 140.

[0073] Each transducer 140 having the transducer array
141 may be amagnetostrictive ultrasonic transducer using the
magnetostrictive effect of a magnetic material, a capacitive
micromachined ultrasonic transducer (CMUT) that transmits
and receives ultrasonic waves using vibration of several hun-
dreds or thousands of micromachined thin films, or a piezo-
electric ultrasonic transducer using the piezoelectric effect of
a piezoelectric material. In the following description, the
transducer 140 is a piezoelectric ultrasound transducer.

[0074] A phenomenon in which a voltage is generated
when a mechanical pressure is applied to a specific material is
called a piezoelectric effect, and a phenomenon in which
mechanical deformation occurs when a voltage is appliedto a
specific material is called a converse piezoelectric effect.
Materials having the piezoelectric effect and converse piezo-
electric effect are piezoelectric materials. That is, the piezo-
electric materials can convert electrical energy into mechani-
cal vibration energy or vice versa.

[0075] The ultrasound probe “P” may include the trans-
ducer array 141 made of a piezoelectric material that converts
electrical signals into mechanical vibrations to generate ultra-
sonic waves. The piezoelectric material constituting the
transducer array 141 may be a ceramic of lead zirconate
titanate (PZT), a solid solution of lead magnesium niobate
and lead titanate (PZMT) of a single crystal, or a solid solu-
tion of lead zincniobate and lead titanate of a single crystal
(PZNT). The transducer array 141 may be a 1-dimensional
(1D) or 2-dimensional (2D) array. Since the ultrasound probe
“P” can obtained 3D images by mechanically rotating the
transducer array 141, the transducer array 141 may be the 1D
array.
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[0076] Since the ultrasound probe “P” obtains volume data
of an object by transmitting and receiving the ultrasonic
waves while rotating the transducer array 141, the globe-
shaped base 145 on which transducer array 141 is installed
may have a rotatable shape so that the transducer array 141
canrotate. As shown in FIGS. 5 to 6B, the base 145 may have
a globe shape or a nearly-globe shape although it may deviate
from a perfect globe during a manufacturing process. The
transducer array 141 may be disposed around a front portion
of the base 145. Since the base 145 has the globe shape, the
transducer array 141 disposed around the base 145 may have
a curved surface. The ultrasound probe “P” includes a fixed
shaft extending out of the base 145 for rotating the transducer
140, and thus, the transducer array 141 having a relatively
large size can be disposed around the base 145, as shown in
FIGS. 5 to 6B. Referring to FIGS. 7A and 7B, since the
transducer array 141 extends at right angles toward a direc-
tion in which the base 145 rotates, when a rotating shaft “r”
extends out of the base 145 and a supporting member “S”
supports the rotating shaft “r”, a size of the transducer array
141 is limited by the rotating shaft “r”. That is, if the size “a”
of the transducer array 141 exceeds a reference size, the
transducer array 141 will collide with the rotating shaft “r”.
The ultrasound probe “P” including the transducer 140 as
shown in FIGS. 7A and 7B cannot have an FOV that is greater
than 180 degrees due to the limitation in the transducer array
size “a”. Accordingly, the ultrasound probe “P” hasan FOV of
about 150 degrees.

[0077] However, since the transducer 140 according to the
present disclosure as shown in FIGS. 5 to 6B includes a fixed
shaft extending out of the base 145, the transducer array 141
can have a relatively large size. Accordingly, the ultrasound
probe “P” according to the present disclosure may have an
FOV that is greater than 180 degrees, thereby obtaining 3D
volume data for a relatively wider scan area.

[0078] The supporting member 160 may have, as shown in
FIGS. 5 to 6B, one or more curved surfaces corresponding to
the curved surface of the base 145 in order to support the base
145 and to guide the rotation of the base 145 while contacting
the base 145. The curved surfaces of the supporting member
160 are referred to as rotation guides 161.

[0079] The base 145 may be supported by the supporting
member 160, and rotate on the supporting member 160 by
power applied from the driver 120 (see FIG. 3) to the base
145. As shown in FIG. 5, the base 145 may include an instal-
lation groove 146 in which the wire member 143 is installed.
The installation groove 146 may be space formed between
two protrusions 147. Along both sides of the installation
groove 146, contact surfaces 148 may contact the rotation
guides 161 of the supporting member 160. When the power is
transferred to the base 145 through the wire member 134, the
contact surfaces 148 ofthe base 145 may rotate in a clockwise
or counterclockwise direction along the rotation guides 161
while contacting the rotation guides 161, so that the base 145
rotates.

[0080] Hereinafter, various structures of the supporting
member 160 and the rotation of the transducer 140 according
to the various structures of the supporting member 160 will be
described in more detail.

[0081] FIGS. 8A and 8B illustrate a transducer and a sup-
porting member, according to a second embodiment of the
present inventive concept. According to the second embodi-
ment, the supporting member 160 may further include one or
more friction reducers 163, such as bearings or rollers, in
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order to reduce friction forces between the contact surfaces
148 of the base 145 and the rotating guides 161. Therefore,
the base 145 can rotate more smoothly with less power.
[0082] However, the friction reducers 163 may be, instead
of bearings and rollers, any other structure that can reduce
friction forces between the rotation guides 161 and the con-
tact surfaces 148. The shape or number of the friction reduc-
ers 163 shown in FIGS. 8A and 8B are exemplary, and are not
limited thereto.

[0083] FIG. 9 is a perspective view of a transducer and a
supporting member, according to a third embodiment of the
present inventive concept, and FIGS. 10A and 10B illustrate
the transducer and the supporting member, according to the
third embodiment of the present inventive concept.

[0084] According to the third embodiment, the supporting
members 160 may be configured with two separated bodies
unlike the supporting member 160 according to the first
embodiment formed as one body as shown in FIG. 5. The
supporting members 160 may have, as shown in FIGS. 9 to
10B, curved surfaces corresponding to the curved surfaces
148 ofthe base 145, in order to support the base 145 and guide
rotation of the base 145 while contacting the base 145. The
curved surfaces of the supporting members 160 are referred to
as rotation guides 161.

[0085] The base 145 may be supported by the supporting
members 160, and rotate on the supporting members 160 by
the power applied from the driver 120 (see FIG. 3) to the base
145. As shown in F1G. 9, the base 145 may include an instal-
lation groove 146 in which the wire member 134 is installed.
The installation groove 146 may be a space between two
protrusions 147. Along both sides of the installation groove
146, the contact surfaces 148 may contact the rotation guides
161 of the supporting members 160. When the power is
transferred to the base 145 through the wire member 134, the
contact surfaces 148 of the base 145 may rotate in a clockwise
or counterclockwise direction along the rotation guides 161
of the supporting members 160 while contacting the rotation
guides 161, so that the base 15 rotates. Although not shown in
FIGS. 9 to 10B, one or more friction reducers 163, such as
bearings or rollers, may be respectively installed in the sup-
porting members 160 similar to the second embodiment (see
FIGS. 8A and 8B). That is, the two supporting members 160
may further include one or more friction reducers 163, such as
bearings or rollers, in order to reduce friction forces between
the rotation guides 161 and the contact surfaces 148 of the
base 145. Thus, the base 145 can rotate more smoothly with
less power.

[0086] However, the friction reducers 163 may be, instead
of bearings and rollers, any other structure that can reduce
friction forces between the rotation guides 161 of the support-
ing member 160 and the contact surfaces 148 of the base 145.
The rotation guides 161 of the supporting member(s) 160
according to the first to third embodiments may be made of a
low friction material, or the surfaces of the rotation guides
161 may be coated with a low friction material, in order to
reduce friction forces with the contact surfaces 148 of the
base 145.

[0087] FIGS. 11A and 11B illustrate a transducer and a
supporting member, according to a fourth embodiment ofthe
present disclosure, and FIGS. 12A and 12B illustrate a trans-
ducer and a supporting member, according to a fifth embodi-
ment of the present inventive concept.

[0088] As shown in FIGS. 11A and 11B, the supporting
member 160 according to a fourth embodiment of the present
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inventive concept may be partially inserted into the trans-
ducer 140. The base 145 may include an installation groove
146 into which the supporting member 160 is inserted. The
supporting member 160 that is inserted into the installation
groove 146 may have a rod shape. When the supporting
member 160 is inserted into the installation groove 146, the
supporting member 160 may be connected to the base 145
through a rotating shaft provided at an end of the supporting
member 160.

[0089] The base 145 may rotate in a clockwise or counter-
clockwise direction with respect to the rotating shaft of the
supporting member 160 inserted into the installation groove
146. The installation groove 146 may have a fan shape so that
the base 145 can rotate. A central angle of the installation
groove 146 may be determined according to a desired degree
of rotation of the base 145.

[0090] As shown in FIGS. 11A and 11B, two supporting
members 160 may be inserted into the base 145. In order for
the two supporting members 160 to be inserted into the base
145, two installation grooves 146 may be formed in the base
145. FIGS. 11A and 11B shows the two supporting members
160 being inserted into the base 145, however, three or more
supporting members may be inserted into the base 145. In this
case, three or more may be formed in the base 145 in corre-
spondence to the number of the supporting members.

[0091] Referring to FIGS. 12A and 12Ba single supporting
member 160 may be inserted into the base 145. According to
the embodiments described above, since the installation
groove 146 in which the power transmitter 130 is installed is
provided along the center of the base 145, when a single
supporting member 160 is inserted into the base 145, the
installation groove 146 formed in the base 145 may deviate
from the center of the base 145.

[0092] According to the embodiments described above, by
removing the rotating shaft “r” extending outside the base
145, the number of elements configuring the transducer array
141 can increase, which increases an FOV of the ultrasound
probe “P”.

[0093] Iftherotating shaft “r” extends outside the base 145,
and the supporting members “S” support the rotating shaft
“t”, a rotational angle of the base 145 may be limited. How-
ever, according to the embodiments described above, since
the rotational angle of the base 145 is not limited, ascan angle
of the transducer array 141 can also increase.

[0094] Also, according to the embodiments described
above, since both FOV depending on the size of the trans-
ducer array 141 and scan angle depending on a rotational
angle of the transducer 140 can increase, a 3D volume imag-
ing area that is determined by the FOV and the rotational
angle may also increase.

[0095] FIGS. 13A and 13B conceptually show an FOV and
ascanangle of the ultrasound probe “P” of FIGS. 7A and 7B,
respectively, FIG. 14 conceptually shows a 3D imaging area
of the ultrasound probe “P” of FIGS. 7A and 7B, FIGS. 15A
and 15B conceptually show an FOV and a scan angle of the
ultrasound probe “P” according to an embodiment of the
present inventive concept, and FIG. 16 conceptually shows a
3D imaging area of the ultrasound probe “P” according to an
embodiment of the present inventive concept.

[0096] Iftherotating shaft “r” extends outside the base 145,
the transducer array size “a” may be limited by the rotating
shaft “r”, and the rotational angle of the transducer 140 may
also be limited. However, in the ultrasound probe “P” accord-
ing to the embodiments described above, the size of the trans-
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ducer array 141 and the rotational angle of the transducer 140
may increase compared to when the rotating shaft “r”” extends
outside the base 145. Accordingly, as shown in FIGS. 13A to
15B, the FOV and the scan angle of the ultrasound probe “P”
according to the embodiments described above may increase
compared to when the rotating shaft “r” extends outside the
base 145.

[0097] Referring to FIGS. 14 and 16, a 3D imaging area VI
(see FIG. 16) of the ultrasound probe “P” according to the
embodiments is larger than a 3D imaging area VI (see FIG.
14) of when the rotating shaft “r” extends outside the base
145,

[0098] As described above, the ultrasound probe according
to the present disclosure can provide an improved FOV.
[0099] In addition, the rotational angle of the transducer
can increase, which leads to a wider 3D imaging area.
[0100] Although the exemplary embodiments of the
present inventive concept have been shown and described, it
would be appreciated by those skilled in the art that changes
may be made in these embodiments without departing from
the principles and spirit of the disclosure, the scope of which
is defined in the claims and their equivalents.

What is claimed is:

1. A ultrasound probe comprising:

a transducer comprising a transducer array and rotating at

a predetermined angle; and

a supporting member supporting the transducer while the

transducer rotates on the supporting member.

2. The ultrasound probe according to claim 1, wherein the
supporting member comprises a rotation guide, which is in
contact with the transducer, having a shape corresponding to
the shape of the transducer module while the transducer
rotates.

3. The ultrasound probe according to claim 1, wherein the
supporting member comprises at least one of a roller and a
bearing which is in contact with the transducer.

4. The ultrasound probe according to claim 1, further com-
prising a wire member transferring power for rotating the
transducer to the transducer,

wherein the transducer includes an installation groove in

which the wire member is inserted.

5. The ultrasound probe according to claim 4, wherein the
supporting member comprises a rotation guide which is in
contact with the installation groove of the transducer and
guiding the installation groove while the transducer rotates.

6. The ultrasound probe according to claim 1, wherein the
transducer array extends perpendicular to a direction in which
the transducer rotates.

7. The ultrasound probe according to claim 1, wherein the
ultrasound probe has a field of view (FOV) of 150 degrees or
more.

8. The ultrasound probe according to claim 1, wherein the
transducer has a rotational angle of 180 degrees or more.

9. The ultrasound probe according to claim 1, further com-
prising a housing covering the transducer and a driver which
generates the power and which is connected with a power
transmitter,

wherein the power transmitter transfers the power to the

transducer and includes a power transfer pulley, a wire
member, a first guide pulley, and a second guide pulley.

10. The ultrasound probe according to claim 9, wherein the
wire member has one end connected to the power transfer
pulley and another end connected to the transducer.
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11. An ultrasound probe comprising:

atransducer comprising a transducer array and rotating at
a predetermined angle; and

at least one supporting member inserted into the transducer
to support the transducer and coupled with the trans-
ducer inside the transducer while the transducer rotates.

12. The ultrasound probe according to claim 11, wherein
the transducer includes at least one installation groove into
which the at least one supporting member is inserted.

13. The ultrasound probe according to claim 12, wherein
the at least one installation groove has a fan shape having a
central angle of 180 degrees or more.

14. The ultrasound probe according to claim 11, further
comprising a wire member transferring power for rotating the
transducer to the transducer,

wherein the transducer includes an installation groove in

which the wire member is inserted.

15. The ultrasound probe according to claim 11, wherein
the transducer array extends perpendicular to a direction in
which the transducer rotates.

16. The ultrasound probe according to claim 11, wherein
the ultrasound probe has an FOV of 150 degrees or more.

17. The ultrasound probe according to claim 11, wherein
the transducer has a rotational angle of 180 degrees or more.
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18. An ultrasound diagnostic imaging system comprising:

an ultrasound probe transmitting ultrasonic waves to an
object, receiving ultrasonic waves reflected from the
object, and converting the reflected ultrasonic waves
into electrical signals; and

a main body connected to the ultrasound probe through a

cable and including an input and a display,

wherein the ultrasound probe includes: a transducer com-

prising a transducer array and rotating at a predeter-
mined angle; and a supporting member supporting the
transducer while the transducer rotates on the supporting
member.

19. The ultrasound probe according to claim 18, wherein
the ultrasound probe further includes a wire member trans-
ferring power for rotating the transducer to the transducer,

wherein the transducer includes an installation groove in

which the wire member is inserted.

20. The ultrasound probe according to claim 18, wherein
the supporting member comprises a rotation guide, which is
in contact with the transducer, having a shape corresponding
to the shape of the transducer module while the transducer
rotates.
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