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7) ABSTRACT

Disclosed herein is an ultrasound probe. The ultrasound
probe includes a first assembly having a first case, a second
assembly coupled with the first assembly, having a second
case, and configured to be rotatable between a first position
of being unfolded with respect to the first assembly and a
second position of being folded on the first assembly, a first
acoustic module disposed in the inside of the first case, a
second acoustic module disposed in the inside of the second
case, and a first space reducing portion disposed in at least
one of a portion of the first case toward the second assembly
and a portion of the second case toward the first assembly,
and configured to reduce a space between the first acoustic
module and the second acoustic module when the second
assembly is at the first position.
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 5
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FIG. 9
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FIG. 10
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FIG. 12
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ULTRASOUND PROBE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0011929, filed on Jan. 31, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The present disclosure relates to an ultrasound
probe, and more particularly, to an ultrasound probe with
ease of use.

2. Description of the Related Art

[0003] An ultrasonic imaging apparatus irradiates ultra-
sound signals toward a target area of an object at the surface
of the object, and receives ultrasound signals (echo ultra-
sound signals) reflected from the object so as to noninva-
sively acquire section images about soft tissue of the object
or images about blood vessels of the object based on
information of the echo ultrasound signals, thereby provid-
ing information about the object.

[0004] The ultrasonic imaging 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 Magnetic Reso-
nance Image (MRI) apparatus, and a nuclear medical diag-
nostic apparatus. Also, the ultrasonic imaging apparatus has
high safety since there is no risk for patients to be exposed
to radiation such as X-rays. For the advantages, the ultra-
sonic imaging apparatus is widely used to diagnose the
heart, abdomen, urinary organs, uterus, etc.

[0005] The ultrasound imaging apparatus includes an
ultrasound probe for sending and receiving ultrasonic
waves. The ultrasound probe sends ultrasonic waves to an
object through a transducer, and receives echo ultrasonic
waves reflected from the object.

[0006] Meanwhile, an ultrasound probe for diagnosing
animals has a larger size and a heavier weight than a general
ultrasound probe, and accordingly, the ultrasound probe for
diagnosing animals is disadvantageous in view of ease of
use, such as portability and storage.

SUMMARY

[0007] Therefore, it is an aspect of the present disclosure
to provide an ultrasound probe with ease of use, such as
portability and storage.

[0008] It is another aspect of the present disclosure to
provide an ultrasound probe capable of improving image
quality.

[0009] Additional aspects of the disclosure 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.

[0010] In accordance with an aspect of the present disclo-
sure, an ultrasound probe includes a first assembly having a
first case, a second assembly coupled with the first assembly,
having a second case, and configured to be rotatable between
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a first position of being unfolded with respect to the first
assembly and a second position of being folded on the first
assembly, a first acoustic module disposed in the inside of
the first case, a second acoustic module disposed in the
inside of the second case, and a first space reducing portion
disposed in at least one of a portion of the first case toward
the second assembly and a portion of the second case toward
the first assembly, and configured to reduce a space between
the first acoustic module and the second acoustic module
when the second assembly is at the first position.

[0011] When the first space reducing portion is disposed in
the first case, the first space reducing portion may have a
thinner thickness than the other portion of the first case, and
when the first space reducing portion is disposed in the
second case, the first space reducing portion may have a
thinner thickness than the other portion of the second case.
[0012] When the first space reducing portion is disposed in
the first case, the first space reducing portion may expose at
least one portion of the first acoustic module to the outside
of the first case, and when the first space reducing portion is
disposed in the second case, the first space reducing portion
may expose at least one portion of the second acoustic
module to the outside of the second case.

[0013] When the second assembly is at the first position,
a portion of the first acoustic module exposed to the outside
of the first case through the first space reducing portion may
contact a portion of the second acoustic module exposed to
the outside of the second case through the first space
reducing portion.

[0014] The ultrasound probe may further include a second
space reducing portion disposed in at least one of a portion
of the first case toward the second assembly and a portion of
the second case toward the first assembly, and configured to
reduce a space between the first acoustic module and the
second acoustic module when the second assembly is at the
second position.

[0015] When the second space reducing portion is dis-
posed in the first case, the second space reducing portion
may have a thinner thickness than the other portion of the
first case, and when the second space reducing portion is
disposed in the second case, the second space reducing
portion may have a thinner thickness than the other portion
of the second case.

[0016] The second space reducing portion may expose at
least one of the first acoustic module and the second acoustic
module to the outside.

[0017] The ultrasound probe may further include a hinge
unit rotatably connecting the first assembly to the second
assembly, and a connection member electrically connecting
the first assembly to the second assembly, and passing the
hinge unit.

[0018] The connection member may pass a rotation shaft
of the hinge unit.

[0019] The connection member may include at least one of
a Flexible Printed Circuit Board (FPCB) and a cable.

[0020] The ultrasound probe may further include a hinge
unit rotatably connecting the first assembly to the second
assembly, a connection member accommodating portion
connecting the first assembly to the second assembly, and
made of a flexible material, and a connection member
electrically connecting the first assembly to the second
assembly, and disposed in the inside of the connection
member accommodating portion.
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[0021] The ultrasound probe may further include a con-
troller configured to produce an image based on information
received from at least one of the first acoustic module and
the second acoustic module, wherein the first acoustic mod-
ule may include a plurality of first elements, the second
acoustic module may include a plurality of second elements,
when the second assembly is at the first position, the
controller may produce an image of a space between the first
assembly and the second assembly, based on a mean value
of at least one first element adjacent to the second assembly
among the plurality of first elements and at least one second
element adjacent to the first assembly among the plurality of
second elements.

[0022] In accordance with an aspect of the present disclo-
sure, an ultrasound probe include a first assembly having a
first case, a second assembly coupled with the first assembly,
having a second case, and configured to be rotatable between
a first position of being unfolded with respect to the first
assembly and a second position of being folded on the first
assembly, a first acoustic module disposed in the inside of
the first case, a second acoustic module disposed in the
inside of the second case, and a first space reducing portion
disposed in at least one of the first case and the second case,
and configured to reduce a space between the first acoustic
module and the second acoustic module when the second
assembly is at the first position, wherein when the first space
reducing portion is disposed in the first case, the first space
reducing portion has a thinner thickness than the other
portion of the first case, and when the first space reducing
portion is disposed in the second case, the first space
reducing portion has a thinner thickness than the other
portion of the second case.

[0023] The ultrasound probe may further include a second
space reducing portion disposed in at least one of the first
case and the second case, and configured to reduce a space
between the first acoustic module and the second acoustic
module when the second assembly is at the second position.
[0024] When the second space reducing portion is dis-
posed in the first case, the second space reducing portion
may have a thinner thickness than the other portion of the
first case, and when the second space reducing portion is
disposed in the second case, the second space reducing
portion may have a thinner thickness than the other portion
of the second case.

[0025] The second space reducing portion may expose at
least one of the first acoustic module and the second acoustic
module to the outside.

[0026] The ultrasound probe may further include a con-
troller configured to produce an image based on information
received from at least one of the first acoustic module and
the second acoustic module, wherein the first acoustic mod-
ule may include a plurality of first elements, the second
acoustic module may include a plurality of second elements,
and when the second assembly is at the first position, the
controller may produce an image of a space between the first
assembly and the second assembly, based on a mean value
of at least one first element adjacent to the second assembly
among the plurality of first elements and at least one second
element adjacent to the first assembly among the plurality of
second elements.

[0027] In accordance with an aspect of the present disclo-
sure, an ultrasound probe includes a first assembly having a
first case, a second assembly coupled with the first assembly,
having a second case, and configured to be rotatable between
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a first position of being unfolded with respect to the first
assembly and a second position of being folded on the first
assembly, a first acoustic module disposed in the inside of
the first case, a second acoustic module disposed in the
inside of the second case, and a first space reducing portion
disposed in at least one of the first case and the second case,
and configured to reduce a space between the first acoustic
module and the second acoustic module when the second
assembly is at the first position, wherein when the first space
reducing portion is disposed in the first case, the first space
reducing portion exposes at least one portion of the first
acoustic module to the outside of the first case, and when the
first space reducing portion is disposed in the second case,
the first space reducing portion exposes at least one portion
of the second acoustic module to the outside of the second
case.

[0028] When the second assembly is at the first position,
a portion of the first acoustic module exposed to the outside
of the first case through the first space reducing portion may
contact a portion of the second acoustic module exposed to
the outside of the second case through the first space
reducing portion.

[0029] The ultrasound probe may further include a second
space reducing portion disposed in at least one of a portion
of the first case toward the second assembly and a portion of
the second case toward the first assembly, and configured to
reduce a space between the first acoustic module and the
second acoustic module when the second assembly is at the
second position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects of the disclosure will
become apparent and more readily appreciated from the
following description of the embodiments, taken in conjunc-
tion with the accompanying drawings of which:

[0031] FIG. 1 shows medical equipment in which an
ultrasound probe according to an embodiment of the present
disclosure can be used.

[0032] FIG. 2 shows the ultrasound probe shown in FIG.
1 when the ultrasound probe is unfolded.

[0033] FIG. 3 shows the ultrasound probe shown in FIG.
1 when the ultrasound probe is folded.

[0034] FIG. 4 shows the inside of the ultrasound probe
shown in FIG. 1.

[0035] FIG. 5 shows a bottom of the ultrasound probe
shown in FIG. 2.

[0036] FIG. 6 is a control block diagram of the ultrasound
probe shown in FIG. 1.

[0037] FIG. 7 shows the inside of an ultrasound probe
according to another embodiment of the present disclosure.
[0038] FIG. 8 shows a bottom of the ultrasound probe
shown in FIG. 7.

[0039] FIG. 9 shows an ultrasound probe according to
another embodiment of the present disclosure when the
ultrasound probe is unfolded.

[0040] FIG. 10 shows the ultrasound probe shown in FIG.
9 when the ultrasound probe is folded.

[0041] FIG. 11 shows the inside of the ultrasound probe
shown in FIG. 9.

[0042] FIG. 12 shows a bottom of an ultrasound probe
according to another embodiment of the present disclosure.
[0043] FIG. 13 shows a bottom of an ultrasound probe
according to another embodiment of the present disclosure.
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DETAILED DESCRIPTION

[0044] Configurations illustrated in the embodiments and
the drawings described in the present specification are only
the preferred embodiments of the present disclosure, and
thus it is to be understood that various modified examples,
which may replace the embodiments and the drawings
described in the present specification, are possible when
filing the present application.

[0045] Also, like reference numerals or symbols denoted
in the drawings of the present specification represent mem-
bers or components that perform the substantially same
functions.

[0046] The terms used in the present specification are used
to describe the embodiments of the present disclosure.
Accordingly, it should be apparent to those skilled in the art
that the following description of the exemplary embodi-
ments of the present disclosure is provided for illustration
purpose only and not for the purpose of limiting the disclo-
sure. It is to be understood that the singular forms “a,” “an,”
and “the” include plural referents unless the context clearly
dictates otherwise. It will be understood that when the terms
“includes,” “comprises,” “including,” and/or “comprising,”
when used in this specification, specify the presence of
stated features, figures, steps, components, or combination
thereof, but do not preclude the presence or addition of one
or more other features, figures, steps, components, members,
or combinations thereof.

[0047] Also, it will be understood that, although the terms
first, second, etc. may be used herein to describe various
components, these components should not be limited by
these terms. These terms are only used to distinguish one
component from another. For example, a first component
could be termed a second component, and, similarly, a
second component could be termed a first component,
without departing from the scope of the present disclosure.
As used herein, the term “and/or” includes any and all
combinations of one or more of associated listed items.
[0048] Meanwhile, in the following description, the terms
“rear”, “upper”, “lower”, etc. are defined based on the
drawings, and the shapes and positions of the components
are not limited by the terms.

[0049] Hereinafter, the embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings.

[0050] FIG. 1 shows medical equipment in which an
ultrasound probe according to an embodiment of the present
disclosure can be used.

[0051] Referring to FIG. 1, medical equipment 1 accord-
ing to an embodiment of the present disclosure may include
a main body 10, and an ultrasound probe 100 for sending an
ultrasound signal to an object to be diagnosed and receiving
a signal reflected from the object. The ultrasound probe 100
may be connected to the main body 10 by a cable 141.
[0052] Theultrasound probe 100 may be put in a holder 22
to be fixed at the main body 10. When a user does not use
the medical equipment 1, the user may put the ultrasound
probe 100 in the holder 22 to keep the ultrasound probe 100.
In FIG. 1, the holder 22 for putting the ultrasound probe 100
therein is provided in a control panel 20. However, the
holder 22 may be provided in the main body 10 according
to user convenience. Also, two holders 22 may be provided
in both the main body 10 and the control panel 20, respec-
tively.
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[0053] In the main body 10, a moving apparatus 12 for
moving the medical equipment 1 may be provided. The
moving apparatus 12 may be a plurality of casters attached
on a bottom of the main body 10. The casters may be aligned
to move the main body 10 in a predetermined direction,
arranged to move the main body 10 in an arbitrary direction,
or locked to stop the main body 10 at a predetermined
position.

[0054] The ultrasound probe 100 may include a plurality
of acoustic modules 150a and 1505 (also, referred to as a
first acoustic module 150a and a second acoustic module
1505) installed in a case 110. Each of the acoustic modules
150a and 1505 may include a transducer module for irradi-
ating ultrasonic waves toward an object, receiving echo
ultrasonic waves reflected from the object, and converting
electrical signals into ultrasonic waves and ultrasonic waves
into electrical signals. The ultrasound probe 100 may
include a male connector 140 physically coupled with a
female connector 14 of the main body 10 to send/receive
signals to/from the main body 10, and the cable 141 con-
necting the male connector 140 to the acoustic modules
1504 and 1505,

[0055] The object may be a human’s or animal’s body
part, or tissue in a body part, such as vessels, bonds, and
muscles. However, the object is not limited to the above-
mentioned body part or tissue, and may be anything whose
inner structure can be imaged by the medical equipment 1,
that is, an ultrasonic imaging apparatus.

[0056] The echo ultrasonic waves may be ultrasonic
waves reflected from the object to which ultrasonic waves
have been irradiated, and may have various frequency bands
or energy levels to produce various ultrasound images
according to diagnosis modes.

[0057] The acoustic modules 150a and 1505 may generate
ultrasonic waves according to alternating-current (AC)
power applied thereto. More specifically, the acoustic mod-
ules 150a and 1505 may receive AC power from an external
power supply or from an internal power storage unit, for
example, a battery. Vibrators of the acoustic modules 150a
and 1505 may vibrate according to the AC power to generate
ultrasonic waves.

[0058] One end of the cable 141 may be connected to the
transducer module 110, and the other end of the cable 141
may be connected to the male connector 140, so as to
connect the acoustic modules 150a and 1505 to the male
connector 140. The male connector 140 may be physically
coupled with the female connector 14 of the main body 10.
The male connector 140 may transfer electrical signals
generated by the acoustic modules 150a and 1505 to the
female connector 14, or may receive control signals gener-
ated by the main body 10 from the female connector 14.
[0059] InFIG. 1, the male connector 140 and the cable 141
are exposed to the outside. However, the male connector 140
and the cable 141 may be installed in a housing forming the
main body 10.

[0060] Meanwhile, on the main body 10 of the medical
equipment 1, a display 30 and a control panel 20 may be
mounted. On the control panel 20, an input device 24 may
be provided to enable a user to control the medical equip-
ment 1. The input device 24 may receive various control
commands, as well as setting information about the ultra-
sound probe 100, from the user.

[0061] According to an embodiment, the setting informa-
tion about the ultrasound probe 100 may include gain
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information, zoom information, focus information, Time
Gain Compensation (TGC) information, depth information,
frequency information, power information, frame average
information, dynamic range information, etc. However, the
setting information about the ultrasound probe 100 is not
limited to the above-mentioned information, and may
include various information that can be set in order to
photograph ultrasound images.

[0062] The information may be transferred to the ultra-
sound probe 100 through the cable 141, and the ultrasound
probe 100 may be set according to the received information.
Also, the main body 10 may receive various control com-
mands, such as a command for transmitting an ultrasound
signal, through the input device 24, from the user, and
transfer the various control commands to the ultrasound
probe 100.

[0063] Meanwhile, the input device 24 may be imple-
mented as a keyboard, a foot switch, or a foot pedal. For
example, the keyboard may be hardwarily implemented. The
keyboard may include at least one of a switch, a key, a
joystick, and a trackball. According to another example, the
keyboard may be softwarily implemented, like a graphic
user interface. In this case, the keyboard may be displayed
through the display 30. The foot switch or the foot pedal may
be disposed below the main body 10, and the user may
control operations of the medical equipment 1 using the foot
switch or the foot pedal.

[0064] The display 30 may be a Cathode Ray Tube (CRT)
display, a Liquid Crystal Display (LCD), a Light Emitting
Diodes (LED) display, a Plasma Display Panel (PDP) dis-
play, or an Organic Light Emitting Diode (OLED) display,
although not limited to these.

[0065] The display 30 may display an ultrasound image
about a target part of an object. The ultrasound image
displayed on the display 30 may be a 2D ultrasound image
or a 3D ultrasound image. The display 300 may display
various ultrasound images according to operation modes of
the medical equipment 1. Also, the display 30 may display
information related to an operation state of the ultrasound
probe 100, as well as a menu or guidance needed for
ultrasonic diagnosis.

[0066] According to an embodiment, the ultrasound image
may include an Amplitude-mode (A-mode) image, a Bright-
ness-mode (B-mode) image, a Motion-mode (M-mode)
image, a Color-mode (C-mode) image, and a Doppler-mode
(D-mode) image.

[0067] The A-mode image means an ultrasound image
representing the amplitude of an ultrasound signal corre-
sponding to an echo ultrasound signal, the B-mode image
means an ultrasound image representing the amplitude of an
ultrasound signal corresponding to an echo ultrasound signal
as brightness, and the M-mode image means an ultrasound
image representing the motion of an object ob according to
time at a specific location. The D-mode image means an
ultrasound image representing a moving object ob in the
form of a waveform using the Doppler effect, and the
C-mode image means an ultrasound image representing a
moving object ob in the form of a color spectrum.

[0068] Meanwhile, a secondary display 26 may be
mounted on the control panel 20. The secondary display 26
may provide a menu for optimizing ultrasound images, or
related information such as secondary images, or may pro-
vide the user with a graphic interface.
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[0069] Also, if the secondary display 26 is implemented as
a touch screen, the display 30 may function as the input
device 24. That is, the main body 10 may receive various
commands from the user, through at least one of the display
30 and the input device 24. Also, the main body 10 may
include a voice recognition sensor for receiving voice com-
mands from the user, although not shown in the drawings.
[0070] FIG. 2 shows the ultrasound probe shown in FIG.
1 when the ultrasound probe is unfolded. FIG. 3 shows the
ultrasound probe shown in FIG. 1 when the ultrasound probe
is folded. FIG. 4 shows the inside of the ultrasound probe
shown in FIG. 1. FIG. 5 shows a bottom of the ultrasound
probe shown in FIG. 2.

[0071] Referring to FIGS. 2, 3, and 4, the ultrasound probe
100 may include a first assembly 110, a second assembly
120, and a hinge unit 130 rotatably coupling the second
assembly 120 with the first assembly 110.

[0072] The first assembly 110 may include a first case 111
forming an outer appearance of the first assembly 110. In the
inside of the first case 111, a first electronic component 115
and/or the first acoustic module 1504 may be installed. The
first case 111 may include a first lens opening 116 for
exposing a first lens 151¢ of the first acoustic module 150a
to the outside. The first lens opening 116 may be formed in
a side of the ultrasound probe 100 facing an object when the
object is inspected with the ultrasound probe 100.

[0073] The first assembly 110 may include a cable con-
necting portion 142 connected to the cable 141. The cable
connecting portion 142 may be formed at one end of the first
case 111. The cable 141 guided into the inside of the first
assembly 110 via the cable connecting portion 142 may be
electrically connected to the first electronic component 115
installed in the inside of the first assembly 110.

[0074] The first electronic component 115 may be
installed in the inside of the first case 111 to drive the first
assembly 110. The first electronic component 115 may drive
the first acoustic module 150a. The first electronic compo-
nent 115 may be electrically connected to a second elec-
tronic component 125 of the second assembly 120 by a
connecting member 139.

[0075] The first case 111 may include a first fixing pro-
trusion 112 with which the hinge unit 130 is rotatably
coupled. A plurality of first fixing protrusions 112 may be
provided to face each other. The first fixing protrusion 112
may be rotatably inserted into a first fixing groove 134 of the
hinge unit 130.

[0076] The first case 111 may include a first connecting
opening 114 through which the connecting member 139
electrically connecting the first assembly 110 to the second
assembly 120 passes. The first connecting opening 114 may
be formed to correspond to a size of the connecting member
139. The first connecting opening 114 may be formed in a
portion of the first case 111 with which the hinge unit 130 is
coupled.

[0077] The second assembly 120 may include a second
case 121 forming an outer appearance of the second assem-
bly 120. In the inside of the second case 121, the second
electric component 125 and/or the second acoustic module
1505 may be installed. The second case 121 may include a
second lens opening 126 for exposing a second lens 1515 of
the second acoustic module 1505 to the outside. The second
lens opening 126 may be formed in the side of the ultrasound
probe 100 facing an object when the object is inspected with
the ultrasound probe 100.
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[0078] The second electronic component 125 may be
installed in the inside of the second case 121 to drive the
second assembly 120. The second electronic component 125
may drive the second acoustic module 1505. The first
electronic component 125 may be electrically connected to
the first electronic component 115 of the first assembly 110
by the connecting member 139.

[0079] The second case 121 may include a second fixing
protrusion 122 with which the hinge unit 130 is rotatably
coupled. A plurality of second fixing protrusions 122 may be
provided to face each other. The second fixing protrusion
122 may be rotatably inserted into the second fixing groove
135 of the hinge unit 130.

[0080] The second case 121 may include a second con-
necting opening 124 through which the connecting member
139 electrically connecting the second assembly 120 to the
first assembly 110 passes. The second connecting opening
124 may be formed to correspond to a size of the connecting
member 139. The second connecting opening 124 may be
formed in a portion of the second case 121 with which the
hinge unit 130 is coupled.

[0081] The hinge unit 130 may electrically connect the
second assembly 120 to the first assembly 110. The hinge
unit 130 may include a hinge body 131, a first opening 132,
a second opening 133, the first fixing groove 134, and the
second fixing groove 135.

[0082] The hinge body 131 may be rotatably connected to
the first assembly 110 at one end, and rotatably connected to
the second assembly 120 at the other end. The hinge body
131 may include a space 131a in which the connecting
member 139 is installed.

[0083] The first opening 132 may pass the connecting
member 139 through. The first opening 132 may be formed
at one end of the hinge body 131 toward the first assembly
110.

[0084] The second opening 133 may pass the connecting
member 139 through. The second opening 133 may be
formed at the other end of the hinge body 131 toward the
second assembly 120.

[0085] The first fixing protrusion 112 of the first assembly
110 may be rotatably inserted into the first fixing groove
134. A size and shape of the first fixing groove 134 may
correspond to those of the first fixing protrusion 112. The
number of the first fixing groove 134 may also correspond
to that of the first fixing protrusion 112.

[0086] The second fixing protrusion 122 of the second
assembly 120 may be rotatably inserted into the second
fixing groove 135. A size and shape of the second fixing
groove 135 may correspond to those of the second fixing
protrusion 122. The number of the second fixing groove 135
may also correspond to that of the second fixing protrusion
122.

[0087] The connecting member 139 may electrically con-
nect the second assembly 120 to the first assembly 110. The
connecting member 139 may pass the hinge unit 130. The
connecting member 139 may be connected to the first
electric component 115 at one end, pass through the first
connecting opening 114, the first opening 132, the second
opening 133, and the second connecting opening 124, and
then be connected to the second electric component 125 at
the other end. The connecting member 139 may be made of
a flexible material. The connecting member 139 may be a
Flexible Printed Circuit Board (FPCB). The connecting
member 139 may be a cable.
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[0088] The first acoustic module 150a may be installed in
the inside of the first case 111 of the first assembly 110. The
first acoustic module 150a may include the first lens 151a,
a first foreign material blocking layer 152, a first matching
layer 1534, a first piezoelectric layer 154a, a first sound-
absorption layer 1554, and a first sound-reflection layer
156a.

[0089] The first lens 151a may be disposed at an outer-
most portion of the first acoustic module 150a. The first lens
151a may focus ultrasonic waves generated by the first
piezoelectric layer 154a. The first lens 151a may be made of
a material, such as silicon and rubber, having acoustic
impedance that is similar to acoustic impedance of an object.
The first lens 151a may be a convex type whose center
portion has a convex curved surface, or a linear type having
a flat surface.

[0090] The first foreign material blocking layer 1524 may
block foreign materials from entering the inside of the first
case 111. The first foreign material blocking layer 152a may
be made of a material that passes ultrasonic waves through.
[0091] The first matching layer 153a may reduce a differ-
ence in acoustic impedance between the first piezoelectric
layer 154a and an object to match acoustic impedance of the
first piezoelectric layer 154a with acoustic impedance of the
object so that ultrasonic waves generated by the first piezo-
electric layer 154a can be efficiently transferred to the
object.

[0092] For this, the first matching layer 153a¢ may have
acoustic impedance corresponding to a median value of
acoustic impedance of the first piezoelectric layer 154a and
acoustic impedance of the object. More specifically, the first
matching layer 1534 may have a median value of acoustic
impedance of the first piezoelectric layer 1544 and acoustic
impedance of the object.

[0093] Also, the first matching layer 1534 may be a
plurality of layers so that acoustic impedance can change
gradually toward the object from the first piezoelectric layer
154a. The plurality of matching layers may be made of
different materials. The first matching layer 153a may be
made of glass or a resin.

[0094] An effect in which a voltage is generated when
mechanical pressure is applied to a predetermined material,
and an effect in which mechanical deformation occurs when
a voltage is applied are called a piezoelectric effect and a
converse piezoelectric effect, respectively. The first piezo-
electric layer 154a may contain a piezoelectric material
having the piezoelectric effect and the converse piezoelectric
effect. That is, the piezoelectric material is a material of
converting electricity energy into mechanical vibration
energy and mechanical vibration energy into electricity
energy.

[0095] That is, the first piezoelectric layer 154a may be a
piezoelectric layer, and the piezoelectric layer may vibrate to
convert an electrical signal into a sound signal and a sound
signal into an electrical signal. Also, an electrode for receiv-
ing electrical signals may be formed above or below the first
piezoelectric layer 154a, although not shown in the draw-
ings.

[0096] More specifically, the piezoelectric material form-
ing the first piezoelectric layer 154a may be ceramic of lead
zirconate titanate (PZT), PZMT single crystal made of a
solid solution of lead magnesium niobate and lead titanate,
or PZNT single crystal made of a solid solution of lead zinc
niobate and lead titanate.
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[0097] That is, the first piezoelectric layer 154a according
to an embodiment of the present disclosure may be made of
a piezoelectric material that converts, when an electrical
signal is applied, the electrical signal into mechanical vibra-
tions to generate ultrasonic waves.

[0098] The first piezoelectric layer 154a may be a piezo-
electric ultrasonic transducer using the piezoelectric effect of
a piezoelectric material. However, the first piezoelectric
layer 154a may be a magnetostrictive ultrasonic transducer
using the magnetostrictive effect of a magnetic material, or
a capacitive micromachined ultrasonic transducer (cMUT)
that transmits and receives ultrasonic waves using vibration
of several hundreds or thousands of micromachined thin
films.

[0099] The first sound-absorption layer 155a may function
to prevent an ultrasound signal from being transferred in a
rear direction of the ultrasound probe 100 and to absorb or
reflect an ultrasound signal transferred in the rear direction
of the ultrasound probe 100, thereby preventing image
distortion. Also, the first sound-absorption layer 1554 may
focus an ultrasound signal to be sent at a predetermined
location in an elevation direction of the ultrasound probe
100.

[0100] More specifically, the first sound-absorption layer
1554 may suppress free vibrations of the first piezoelectric
layer 154a to reduce a pulse width of ultrasonic waves, and
may prevent ultrasonic waves from being propagated unnec-
essarily in the rear direction of the first piezoelectric layer
154a, thereby preventing distortion of ultrasound images.
The first sound-absorption layer 155a may be made of a
material including rubber containing an epoxy resin, tung-
sten powet, etc.

[0101] The first sound-reflection layer 156a may totally
reflect ultrasonic waves passed through the first sound-
absorption layer 1554. Thereby, the ultrasound probe 100
may have a wide bandwidth and high sensitivity.

[0102] The first sound-reflection layer 156a may be made
of a material having very high acoustic impedance in order
to totally reflect ultrasonic waves. For example, the first
sound-reflection layer 1564 may contain at least one mate-
rial among tungsten carbide and a graphite compound.
[0103] The first sound-reflection layer 1564 may have
higher acoustic impedance than the first piezoelectric layer
154q. The first sound-reflection layer 1564 may be made of
amaterial having electrical conductivity. Also, a thickness of
the first sound-reflection layer 156a may be 14, Y4, 14, or Yis
of the wavelength of the piezoelectric material constituting
the first piezoelectric layer 154a. That is, if the wavelength
of the piezoelectric material constituting the first piezoelec-
tric layer 1544 is A, the thickness of the first sound-reflection
layer 156a may be Y2k, Yk, Y&k, or Yis\.

[0104] The second acoustic module 1505 may be installed
in the inside of the second case 121 of the second assembly
120. The second acoustic module 1505 may include the
second lens 1515, a second foreign material blocking layer
1525, a second matching layer 1535, a second piezoelectric
layer 1545, a second sound-absorption layer 1556, and a
second sound-reflection layer 1565. The second lens 1515,
the second foreign material blocking layer 1525, the second
matching layer 1535, the second piezoelectric layer 1546,
the second sound-absorption layer 1555, and the second
sound-reflection layer 1565 may be the same configuration
as the first lens 151a, the first foreign material blocking layer
152a, the first matching layer 153a, the first piezoelectric
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layer 154a, the first sound-absorption layer 155qa, and the
first sound-reflection layer 1564, and accordingly, detailed
descriptions thereof will be omitted.

[0105] According to the configuration, the second assem-
bly 120 may be rotatable between a first position of being
unfolded with respect to the first assembly 110 and a second
position of being folded on the first assembly 110. Accord-
ingly, a user can fold the ultrasound probe 100 to carry it,
and also can unfold the ultrasound probe 100 to use it,
resulting in ease of use.

[0106] Meanwhile, when the second assembly 120 is
unfolded with respect to the first assembly 110, the first
acoustic module 150¢ may be spaced from the second
acoustic module 1505. More specifically, the first acoustic
module 150a may be spaced by a distance corresponding to
a sum of a thickness of the first case 111 and a thickness of
the second case 121 from the second acoustic module 1504.
However, if the first acoustic module 150a is spaced from
the second acoustic module 1505, image quality may dete-
riorate. Particularly, the ultrasound probe 100 for diagnosing
large animals includes a plurality of acoustic modules since
it is difficult to manufacture an acoustic module that is larger
than a specific size, and in this case, spaces between the
plurality of acoustic modules may cause a deterioration in
image quality.

[0107] Referring to FIGS. 2 to 5, the ultrasonic probe 100
may include a plurality of first space reducing portions 113
and 123 in order to prevent a deterioration in image quality
due to the space between the first acoustic module 150a and
the second acoustic module 1505.

[0108] The first space reducing portions 113 and 123 may
include a 1a-th space reducing portion 113 formed in the first
case 111 of the first assembly 110, and a 1b-th space
reducing portion 123 formed in the second case 121 of the
second assembly 120. The first space reducing portions 113
and 123 may have a thinner thickness than the other portion
of the first case 111 and/or the second case 121.

[0109] The la-th space reducing portion 113 may be
positioned on a surface of the first case 111 facing the second
assembly 120 when the second assembly 120 is at the first
position at which it is unfolded with respect to the first
assembly 110. The la-th space reducing portion 113 may be
disposed to correspond to one edge of the first acoustic
module 150a. The la-th space reducing portion 113 may
have a thinner thickness than the other portion of the first
case 111.

[0110] The 1b-th space reducing portion 123 may be
positioned on a surface of the second case 121 facing the
first assembly 110 when the second assembly 120 is at the
first position at which it is unfolded with respect to the first
assembly 110. The 1b-th space reducing portion 123 may be
disposed to correspond to one edge of the first acoustic
module 1505. The 1b-th space reducing portion 123 may
have a thinner thickness than the other portion of the second
case 121.

[0111] In FIGS. 4 and 5, both the first case 111 and the
second case 121 include the first space reducing portions 113
and 123, respectively. However, the first space reducing
portions 113 and 123 may be provided on the first case 111
or the second case 121.

[0112] According to the configuration, the ultrasound
probe 100 according to an embodiment of the present
disclosure can reduce the space between the first acoustic
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module 150a and the second acoustic module 1505, thereby
preventing a deterioration in image quality.

[0113] FIG. 6 is a control block diagram of the ultrasound
probe shown in FIG. 1.

[0114] Referring to FIGS. 5 and 6, the first acoustic
module 150a may include a plurality of first elements 157a,
and the second acoustic module 1505 may include a plural-
ity of second elements 1575. The first elements 157« and the
second elements 1575 may convert ultrasonic signals into
electrical signals and electrical signals into ultrasonic sig-
nals.

[0115] The ultrasound probe 100 according to an embodi-
ment of the present disclosure may include a controller 190.
The controller 190 may receive signals from the first acous-
tic module 150a and the second acoustic module 1505 to
produce an image. The controller 190 may produce an
image, and transfer the image to the display 30 and/or the
secondary display 26 to represent the image visually.
[0116] Meanwhile, when the second assembly 120 is at the
first position at which it is unfolded with respect to the first
assembly 110, the controller 190 may produce an image of
the space between the first assembly 110 and the second
assembly 120, based on a mean value of at least one first
element 157a adjacent to the second assembly 120 among
the plurality of first elements 157a and at least one second
element 1575 adjacent to the first assembly 110 among the
plurality of second elements 1575. For example, when
calculating the mean value, the controller 190 may receive
signal information from three first elements 157a adjacent to
the second assembly 120 and three second elements 1575
adjacent to the first assembly 110.

[0117] According to the configuration, the ultrasound
probe 100 according to an embodiment of the present
disclosure may prevent a deterioration in image quality due
to the space between the first acoustic module 1504 and the
second acoustic module 1505.

[0118] FIG. 7 shows the inside of an ultrasound probe
according to another embodiment of the present disclosure.
FIG. 8 shows a bottom of the ultrasound probe shown in
FIG. 7.

[0119] Referring to FIGS. 7 and 8, an ultrasound probe
200 according to another embodiment of the present disclo-
sure will be described. In the following description, the same
components as those described in the above-described
embodiment will be assigned the same reference numerals,
and detailed descriptions thereof will be omitted.

[0120] The ultrasound probe 200 may include a first
assembly 210, a second assembly 220, and a hinge unit 230.
[0121] The first assembly 210 may include a first case 211,
and in the inside of the first case 211, a first electronic
component 215 and/or a first acoustic module 250a may be
installed. The first case 211 may include a first lens opening
216 for exposing a first lens 251a to the outside.

[0122] The first acoustic module 250¢ may include a first
lens 251a, a first foreign material blocking layer 252a, a first
matching layer 253a, a first piezoelectric layer 254aq, a first
sound-absorption layer 255a, and a first sound-reflection
layer 256a.

[0123] The second assembly 220 may include a second
case 221. In the inside of the second case 221, a second
electric component 225 and/or a second acoustic module
2505 may be installed. The second case 221 may include a
second lens opening 226 for exposing a second lens 2516 to
the outside.
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[0124] The second acoustic module 2505 may include the
second lens 2515, a second foreign material blocking layer
252b, a second matching layer 253, a second piezoelectric
layer 2545, a second sound-absorption layer 2555, and a
second sound-reflection layer 2565.

[0125] The hinge unit 230 may rotatably connect the
second case 210 to the second case 220. The hinge unit 330
may include a hinge body 231.

[0126] The hinge body 231 may include a first fixing
groove 234 into which a first fixing protrusion 212 is
rotatably inserted. The hinge body 231 may include a second
fixing groove 235 into which a second fixing protrusion 222
is rotatably inserted.

[0127] A connection member 239 according to an embodi-
ment of the present disclosure may pass a rotation shaft of
the hinge unit 230. That is, a first portion 236 of the
connection member 239 may pass a first rotation shaft
opening 212a of the first case 211 and a first rotation shaft
opening 232 of the hinge body 231. Also, a second portion
237 of the connection member 239 may pass a second
rotation shaft opening 2224 of the second case 221 and a
second rotation shaft opening 233 of the hinge body 231.
Accordingly, the connection member 239 may electrically
connect the first electronic component 215 of the first
assembly 210 to the second electronic component 225 of the
second assembly 220.

[0128] According to the configuration, the ultrasound
probe 200 according to another embodiment of the present
disclosure may prevent the connection member 239 from
being exposed to the outside, when the second assembly 220
is at the second position at which it is folded on the first
assembly 210.

[0129] The ultrasound probe 200 according to the other
embodiment of the present disclosure may include a plural-
ity of first space reducing portions 213 and 223 in order to
prevent a deterioration in image quality due to the space
between the first acoustic module 250¢ and the second
acoustic module 2505. The plurality of first space reducing
portions 213 and 223 may include a la-th space reducing
portion 213 and a 1b-th space reducing portion 223.

[0130] The la-th space reducing portion 213 may expose
at least one portion of the first acoustic module 250a to the
outside of the first case 211, when it is disposed on the first
case 211. That is, the 1a-th space reducing portion 213 may
be formed in the shape of an opening in a side of the first
case 211 facing the second assembly 220. The la-th space
reducing portion 213 may extend less in a direction toward
an object than the other side of the first case 211 that is
opposite to the side of the first case 211 in which the la-th
space reducing portion 213 is formed. Accordingly, the first
lens 251a may be exposed to the outside.

[0131] The 1b-th space reducing portion 223 may expose
at least one portion of the second acoustic module 2505 to
the outside of the second case 221, when it is disposed on the
second case 221. That is, the 1b-th space reducing portion
223 may be formed in the shape of an opening at a side of
the second case 221 facing the first assembly 210. The 1b-th
space reducing portion 223 may be formed in the shape of
an opening in a side of the second case 221 facing the second
assembly 210. The 1b-th space reducing portion 213 may
extend less in a direction toward an object than the other side
of the second case 221 that is opposite to the side of the
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second case 221 in which the 1b-th space reducing portion
223 is formed. Accordingly, the second lens 2515 may be
exposed to the outside.

[0132] More specifically, when the second assembly 220
is at the first position at which it is unfolded with respect to
the first assembly 210, a portion of the first acoustic module
250a exposed to the outside of the first case 211 through the
first space reducing portion 213 may contact a portion of the
second acoustic module 2505 exposed to the outside of the
second case 221 through the 1b-th space reducing portion
223.

[0133] According to the configuration, the space between
the first acoustic module 250¢ and the second acoustic
module 2505 may be reduced, thereby preventing a dete-
rioration in image quality.

[0134] FIG. 9 shows an ultrasound probe according to
another embodiment of the present disclosure when the
ultrasound probe is unfolded. FIG. 10 shows the ultrasound
probe shown in FIG. 9 when the ultrasound probe is folded.
FIG. 11 shows the inside of the ultrasound probe shown in
FIG. 9.

[0135] Referring to FIGS. 9 to 11, an ultrasound probe 300
according to another embodiment of the present disclosure
will be described. In the following description, the same
components as those described in the above-described
embodiment will be assigned the same reference numerals,
and detailed descriptions thereof will be omitted.

[0136] An ultrasound probe 300 may include a first assem-
bly 310, a second assembly 320, and a hinge unit 330.
[0137] The first assembly 310 may include a first case 311,
and in the inside of the first case 311, a first electronic
component 315 and/or a first acoustic module 350a may be
installed. The first case 311 may include a first lens opening
316 for exposing a first lens 351a to the outside. The first
case 311 may include a la-th space reducing portion 313
having a thinner thickness than the other portion.

[0138] The first acoustic module 350¢ may include a first
lens 351a, a first foreign material blocking layer 352a, a first
matching layer 353a, a first piezoelectric layer 354aq, a first
sound-absorption layer 355a, and a first sound-reflection
layer 356a.

[0139] The second assembly 320 may include a second
case 321. In the inside of the second case 321, a second
electric component 325 and/or a second acoustic module
3505 may be installed. The second case 321 may include a
second lens opening 326 for exposing a second lens 3515 to
the outside. The second case 321 may include a 1b-th space
reducing portion 323 having a thinner thickness than the
other portion.

[0140] The second acoustic module 3505 may include a
second lens 3515, a second foreign material blocking layer
352b, a second matching layer 3535, a second piezoelectric
layer 3545, a second sound absorption layer 3554, and a
second sound reflection layer 3565.

[0141] The hinge unit 330 may rotatably connect the
second case 310 to the second case 320. The hinge unit 330
may include a hinge body 331.

[0142] The hinge body 331 may include a first fixing
groove 334 into which a first fixing protrusion 312 is
rotatably inserted. The hinge body 331 may include a second
fixing groove 335 into which a second fixing protrusion 322
is rotatably inserted.

[0143] The ultrasound probe 300 according to the other
embodiment of the present disclosure may include a con-
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nection member accommodating portion 360 connecting the
first assembly 310 to the second assembly 320, and made of
a flexible material. A connection member 369 may be
accommodated in the connection member accommodating
portion 360. The connection member accommodating por-
tion 360 may stretch although the second assembly 320
rotates with respect to the first assembly 310, and maintain
the connection between the first assembly 310 and the
second assembly 320. The connection member accommo-
dating portion 360 may include an accommodating portion
body 361 that is stretchable.

[0144] The accommodating portion body 361 may be
coupled with the first opening 332 of the first case 311 at one
end, and coupled with the second opening 333 of the second
case 321 at the other end. The connection member 369 may
pass through a first connection opening 362 and a second
connection opening 363 formed in the accommodating por-
tion body 361 to electrically connect the first electronic
component 315 to the second electronic component 325.
[0145] According to the configuration, the ultrasound
probe 300 according to the other embodiment of the present
disclosure may prevent the connection member 369 form
being exposed to the outside.

[0146] FIG. 12 shows a bottom of an ultrasound probe
according to another embodiment of the present disclosure.
[0147] Referring to FIG. 12, an ultrasound probe 400
according to another embodiment of the present disclosure
will be described. In the following description, the same
components as those described in the above-described
embodiment will be assigned the same reference numerals,
and detailed descriptions thereof will be omitted.

[0148] The ultrasound probe 400 may include a first
assembly 410, a second assembly 420, and a hinge unit 430.
[0149] The first assembly 410 may include a first case 411.
In the inside of the first case 411, a first acoustic module
450 including a plurality of first elements 457a may be
installed. The first acoustic module 450q may include a first
lens 451q. The first case 411 may include a la-th space
reducing portion 413.

[0150] The second assembly 420 may include a second
case 421. In the inside of the second case 421, a second
acoustic module 4505 including a plurality of second ele-
ments 457b may be installed. The second acoustic module
450 may include a second lens 4515. The second case 421
may include a 1b-th space reducing portion 423.

[0151] The ultrasound probe 400 may inspect an object in
the state in which the second assembly 420 is folded on the
first assembly 410.

[0152] 1In order to inspect the object in the state in which
the second assembly 420 is folded on the first assembly 410,
the ultrasound probe 400 may include a plurality of second
space reducing portions 417 and 427 at areas where which
the second assembly 420 faces the first assembly 410 when
the second assembly 420 is folded on the first assembly 410.
The second space reducing portions 417 and 427 may
include a 2a-th space reducing portion 417 and a 2b-th space
reducing portion 427.

[0153] The second space reducing portions 417 and 427
may have a thinner thickness than the other portions of the
first case 411 and/or the second case 421, like the first space
reducing portions 113 and 123 shown in FIGS. 2 to 6. That
is, the 2a-th space reducing portion 417 may have a thinner
thickness than the other portion of the first case 411. The
2a-th space reducing portion 417 may have the same thick-
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ness as the la-th space reducing portion 413. The 2b-th
space reducing portion 427 may have a thinner thickness
than the other portion of the second case 421. The 2b-th
space reducing portion 427 may have the same thickness as
the 1b-th space reducing portion 423.

[0154] According to the configuration, the ultrasound
probe 400 according to the other embodiment of the present
disclosure may minimize the space between the first acoustic
module 450a and the second acoustic module 4505, even
when it is used in the state in which the second assembly 420
is folded on the first assembly 410, thereby preventing a
deterioration in image quality.

[0155] FIG. 13 shows a bottom of an ultrasound probe
according to another embodiment of the present disclosure.
[0156] Referring to FIG. 13, an ultrasound probe 500
according to another embodiment of the present disclosure
will be described. In the following description, the same
components as those described in the above-described
embodiment will be assigned the same reference numerals,
and detailed descriptions thereof will be omitted.

[0157] An ultrasound probe 500 may include a first assem-
bly 510, a second assembly 520, and a hinge unit 530.
[0158] The first assembly 510 may include a first case 511.
In the inside of the first case 511, a first acoustic module
550¢ including a plurality of first elements 557a may be
installed. The first acoustic module 550a may include a first
lens 551a.

[0159] The first case 511 may include a la-th space
reducing portion 511aa. The la-th space reducing portion
511aa may be formed in the shape of an opening in the first
case 511, as the embodiment shown in FIGS. 7 and 8, to
expose the first lens 551a to the outside.

[0160] The second assembly 520 may include a second
case 521. In the inside of the second case 521, a second
acoustic module 5505 including a plurality of second ele-
ments 557b may be installed. The second acoustic module
5506 may include a second lens 5515.

[0161] The second case 521 may include a 1b-th space
reducing portion 511ba. The 1b-th space reducing portion
511ba may be formed in the shape of an opening in the
second case 521, like the embodiment shown in FIGS. 7 and
8, to expose the second lens 5515 to the outside.

[0162] The ultrasound probe 500 may inspect an object in
the state in which the second assembly 520 is folded on the
first assembly 510.

[0163] In order to inspect an object in the state in which
the second assembly 520 is folded on the first assembly 510,
the ultrasound probe 500 may include a plurality of second
space reducing portions 551ab and 551bb facing each other
when the second assembly 510 is folded on the first assem-
bly 510. The second space reducing portions 551ab and
551bb may include a 2a-th space reducing portion 551ab
and a 2b-th space reducing portion 551bb.

[0164] The 2a-th space reducing portion 551ab may be
formed in the shape of an opening in the first case 511, like
the embodiment shown in FIGS. 7 and 8, to expose a portion
of the first lens 551a toward the second assembly 520.
[0165] The 2b-th space reducing portion 55166 may be
formed in the shape of an opening in the second case 521,
like the embodiment shown in FIGS. 7 and 8, to expose a
portion of the second lens 5515 toward the first assembly
510.

[0166] The portion of the first lens 551a exposed to the
outside through the 2a-th space reducing portion 551ab may
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contact the portion of the second lens 5515 exposed to the
outside through the 2b-th space reducing portion 5515b.
[0167] According to the configuration, the ultrasound
probe 500 according to the other embodiment of the present
disclosure may minimize the space between the first acoustic
module 550 and the second acoustic module 5505 even
when the second assembly 520 is folded on the first assem-
bly 510, thereby preventing a deterioration in image quality.
[0168] According to a technical concept of the present
disclosure, since the second assembly is rotatably connected
to the first assembly, the ultrasound probe may be advanta-
geous in view of ease of use, such as portability and storage.
[0169] According to another technical concept of the
present disclosure, the ultrasound probe can minimize the
distance between the first acoustic module of the first
assembly and the second acoustic module of the second
assembly, thereby improving image quality.

[0170] Although a few embodiments of the present dis-
closure have been shown and described, it would be appre-
ciated 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. An ultrasound probe comprising:

a first assembly having a first case;

a second assembly coupled with the first assembly, having

a second case, and configured to be rotatable between
a first position of being unfolded with respect to the first
assembly and a second position of being folded on the
first assembly;

a first acoustic module disposed in the inside of the first

case;

a second acoustic module disposed in the inside of the

second case; and

a first space reducing portion disposed in at least one of

a portion of the first case toward the second assembly
and a portion of the second case toward the first
assembly, and configured to reduce a space between the
first acoustic module and the second acoustic module
when the second assembly is at the first position.

2. The ultrasound probe according to claim 1, wherein
when the first space reducing portion is disposed in the first
case, the first space reducing portion has a thinner thickness
than the other portion of the first case, and

when the first space reducing portion is disposed in the

second case, the first space reducing portion has a
thinner thickness than the other portion of the second
case.

3. The ultrasound probe according to claim 1, wherein
when the first space reducing portion is disposed in the first
case, the first space reducing portion exposes at least one
portion of the first acoustic module to the outside of the first
case, and

when the first space reducing portion is disposed in the

second case, the first space reducing portion exposes at
least one portion of the second acoustic module to the
outside of the second case.

4. The ultrasound probe according to claim 3, wherein
when the second assembly is at the first position, a portion
of the first acoustic module exposed to the outside of the first
case through the first space reducing portion contacts a
portion of the second acoustic module exposed to the outside
of the second case through the first space reducing portion.
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5. The ultrasound probe according to claim 1, further
comptrising a second space reducing portion disposed in at
least one of a portion of the first case toward the second
assembly and a portion of the second case toward the first
assembly, and configured to reduce a space between the first
acoustic module and the second acoustic module when the
second assembly is at the second position.

6. The ultrasound probe according to claim 5, wherein
when the second space reducing portion is disposed in the
first case, the second space reducing portion has a thinner
thickness than the other portion of the first case, and

when the second space reducing portion is disposed in the

second case, the second space reducing portion have a
thinner thickness than the other portion of the second
case.

7. The ultrasound probe according to claim 5, wherein the
second space reducing portion exposes at least one of the
first acoustic module and the second acoustic module to the
outside.

8. The ultrasound probe according to claim 1, further
comprising:

a hinge unit rotatably connecting the first assembly to the

second assembly; and

a connection member electrically connecting the first

assembly to the second assembly, and passing the hinge
unit.

9. The ultrasound probe according to claim 8, wherein the
connection member passes a rotation shaft of the hinge unit.

10. The ultrasound probe according to claim 8, wherein
the connection member comprises at least one of a Flexible
Printed Circuit Board (FPCB) and a cable.

11. The ultrasound probe according to claim 1, further
comprising:

a hinge unit rotatably connecting the first assembly to the

second assembly;
a connection member accommodating portion connecting
the first assembly to the second assembly, and made of
a flexible material; and

a connection member electrically connecting the first
assembly to the second assembly, and disposed in the
inside of the connection member accommodating por-
tion.

12. The ultrasound probe according to claim 1, further
comprising a controller configured to produce an image
based on information received from at least one of the first
acoustic module and the second acoustic module,

wherein the first acoustic module comprises a plurality of

first elements,

the second acoustic module comprises a plurality of

second elements,

when the second assembly is at the first position, the

controller produces an image of a space between the
first assembly and the second assembly, based on a
mean value of at least one first element adjacent to the
second assembly among the plurality of first elements
and at least one second element adjacent to the first
assembly among the plurality of second elements.

13. An ultrasound probe comprising:

a first assembly having a first case;

asecond assembly coupled with the first assembly, having

a second case, and configured to be rotatable between
a first position of being unfolded with respect to the first
assembly and a second position of being folded on the
first assembly;
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a first acoustic module disposed in the inside of the first

case;

a second acoustic module disposed in the inside of the

second case; and

a first space reducing portion disposed in at least one of

the first case and the second case, and configured to
reduce a space between the first acoustic module and
the second acoustic module when the second assembly
is at the first position,

wherein when the first space reducing portion is disposed

in the first case, the first space reducing portion has a
thinner thickness than the other portion of the first case,
and when the first space reducing portion is disposed in
the second case, the first space reducing portion has a
thinner thickness than the other portion of the second
case.

14. The ultrasound probe according to claim 13, further
comprising a second space reducing portion disposed in at
least one of'the first case and the second case, and configured
to reduce a space between the first acoustic module and the
second acoustic module when the second assembly is at the
second position.

15. The ultrasound probe according to claim 14, wherein
when the second space reducing portion is disposed in the
first case, the second space reducing portion has a thinner
thickness than the other portion of the first case, and

when the second space reducing portion is disposed in the

second case, the second space reducing portion has a
thinner thickness than the other portion of the second
case.

16. The ultrasound probe according to claim 14, wherein
the second space reducing portion exposes at least one of the
first acoustic module and the second acoustic module to the
outside.

17. The ultrasound probe according to claim 13, further
comprising a controller configured to produce an image
based on information received from at least one of the first
acoustic module and the second acoustic module,

wherein the first acoustic module comprises a plurality of

first elements,

the second acoustic module comprises a plurality of

second elements, and

when the second assembly is at the first position, the

controller produces an image of a space between the
first assembly and the second assembly, based on a
mean value of at least one first element adjacent to the
second assembly among the plurality of first elements
and at least one second element adjacent to the first
assembly among the plurality of second elements.

18. An ultrasound probe comprising:

a first assembly having a first case;

a second assembly coupled with the first assembly, having

a second case, and configured to be rotatable between
a first position of being unfolded with respect to the first
assembly and a second position of being folded on the
first assembly;

a first acoustic module disposed in the inside of the first

case;

a second acoustic module disposed in the inside of the

second case; and

a first space reducing portion disposed in at least one of

the first case and the second case, and configured to
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reduce a space between the first acoustic module and
the second acoustic module when the second assembly
is at the first position,

wherein when the first space reducing portion is disposed

in the first case, the first space reducing portion exposes
at least one portion of the first acoustic module to the
outside of the first case, and when the first space
reducing portion is disposed in the second case, the first
space reducing portion exposes at least one portion of
the second acoustic module to the outside of the second
case.

19. The ultrasound probe according to claim 18, wherein
when the second assembly is at the first position, a portion
of the first acoustic module exposed to the outside of the first
case through the first space reducing portion contacts a
portion of the second acoustic module exposed to the outside
of the second case through the first space reducing portion.

20. The ultrasound probe according to claim 18, further
comprising a second space reducing portion disposed in at
least one of a portion of the first case toward the second
assembly and a portion of the second case toward the first
assembly, and configured to reduce a space between the first
acoustic module and the second acoustic module when the
second assembly is at the second position.

* % % k¥

11

Aug. 1,2019



THMBW(EF)

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

HAT R E (TR AGE)

FRI& B A
RAAN
IPCH %S

CPCH¥S

LR
S EREESE

BEG®)

BXATFT —MEFRSL, BERAGBEF-AHNEZAHF , F—4
HEEE =& B-ANSE-AER  E-AREFE-RME,

FEMERUEENTE—AHRTNE —LEME A4z ek,

FREFE-AHL  F-FFERRETE -—RENNIE , BE-FFE
RGBEF-FEHRE , F-—=ARPIBOREEE -—FENED—
BomPaE_AHFEE-REN—BoBEAE—A4  FERERE
NYBZAHRTE-—NEMNBNFE-—FE2ERNE-FZEREH

ZE[H,

B Rk

US20190231311A1 K (AE)B
US15/948683 FER
ZEZB/RKASH

=EMEDISON CO. , LTD.

=EMEDISON CO. , LTD.

KWON SOON HO

KWON, SOON HO

A61B8/00 A61B8/08 BO6B1/02 BO6B1/06 GO1N29/24

patsnap

2019-08-01

2018-04-09

A61B8/4455 A61B8/5207 B06B1/0207 BO6B1/0622 BO6B1/067 GO1N29/245 GO1N29/2406 GO1N29

/2412 B06B2201/76

1020180011929 2018-01-31 KR

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/83afa77c-a663-48d5-9906-ca0ccd8cfb3e
https://worldwide.espacenet.com/patent/search/family/062567361/publication/US2019231311A1?q=US2019231311A1
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=%2220190231311%22.PGNR.&OS=DN/20190231311&RS=DN/20190231311

