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[Fig. 4a]
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[Fig. 4b]
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[Fig. 5a]
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[Fig. 5b]
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[Fig. 7]
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ULTRASONIC PROBE

TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic probe
for acquiring an ultrasonic image.

BACKGROUND ART

[0002] An ultrasonic imagining device is a device which
irradiates an ultrasonic wave onto a target part inside a
subject from a body surface of the subject and non-inva-
sively acquires a tomogram of a soft tissue or an image of
blood flow by using information on a reflected ultrasonic
signal (ultrasonic echo signal).

[0003] The ultrasonic imaging device has advantages such
as a smaller size and a lower price, a real-time display, and
high safety without radiation exposure in comparison with
other imaging diagnostic devices such as an X-ray diagnos-
tic device, an X-ray computerized tomography (CT) scan-
ner, a magnetic resonance image (MRI) scanner, and a
nuclear medicine diagnostic device. Thus, the ultrasonic
diagnostic device has been widely used in diagnosis in
cardiac, abdominal, urologic, and obstetric fields.

DISCLOSURE

Technical Problem

[0004] According to an exemplary embodiment, the pres-
ent invention is directed to providing an ultrasonic probe
having a buffer structure, capable of preventing internal
components from being damaged by an external impact.

Technical Solution

[0005] An ultrasonic probe according to an aspect of the
present invention includes: a transducer module including a
piezoelectric layer configured to generate an ultrasonic
wave; a case which has an opened one side and is configured
to accommodate the transducer module; a lens provided at
the one side of the case; and a protective member accom-
modated in the case and positioned to face at least one
surface of the transducer module, wherein the protective
member protrudes further forward compared to the piezo-
electric layer so as to protect the piezoelectric layer from an
external impact.

[0006] The protective member may include an impact
blocking member provided to protrude further forward com-
pared to the transducer module and an impact absorbing
member disposed between the impact blocking member and
the transducer module to absorb an impact transmitted to the
impact blocking member.

[0007] The impact blocking member may include a first
impact blocking portion and a second impact blocking
portion extending in a stepped manner from the first impact
blocking portion.

[0008] The impact absorbing member may be positioned
between the second impact blocking portion and the trans-
ducer module.

[0009] The second impact blocking portion may extend
forward from the first impact blocking portion.

[0010] A plurality of second impact blocking portions may
be provided to extend.

[0011] Two second impact blocking portions may be pro-
vided and positioned at a left side and a right side of the
transducer module.
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[0012] A length from one end of any one second impact
blocking portion of the two second impact blocking portions
to the other end of the other one may be the same as a
left-and-right length of one side surface of the transducer
module.

[0013] A single second impact blocking portion may be
provided and extend forward in a stepped manner from the
first impact blocking portion.

[0014] The impact absorbing member may be positioned
between the second impact blocking portion and the trans-
ducer module.

[0015] The impact blocking member may be provided
such that a concave portion and a convex portion are
alternately formed.

[0016] The concave portion and the convex portion may
be provided to extend in a forward and backward direction
of the transducer module.

[0017] The impact absorbing member may be positioned
in a space formed by the concave portion and the convex
portion.

[0018] The impact absorbing member may include at least
one selected from silicon rubber, polythene (PE), a polymer,
an elastomer, and cellulose.

[0019] The impact blocking member may be made of a
metal or nonmetal material having a tensile modulus of 2
GPa or more.

[0020] An ultrasonic probe according to an exemplary
embodiment is an ultrasonic probe configured to transmit
and receive an ultrasonic wave to acquire an image inside a
subject, the ultrasonic probe including: a transducer module
including a piezoelectric layer configured to generate an
ultrasonic wave; an impact blocking member provided on at
least side surface of the transducer module and provided to
have the same height as the piezoelectric layer, or to
protrude forward; and an impact absorbing member dis-
posed between the impact blocking member and the trans-
ducer module to absorb an impact transmitted to the impact
blocking member.

[0021] The impact blocking member may include a
stepped portion, and the impact absorbing member may be
positioned between the stepped portion and the transducer
module.

[0022] The stepped portion is positioned in front of the
transducer nodule.

[0023] The impact blocking member may be provided to
have the same width as one side surface of the transducer
module.

[0024] A lens may be provided in front of the transducer
module to come into contact with the subject, and the impact
blocking member may have rigidity higher than rigidity of
the lens.

Advantageous Effects

[0025] Since an ultrasonic probe according to an aspect of
the present invention has a buffer structure, the ultrasonic
probe can absorb an external impact.

[0026] In addition, internal components provided in the
ultrasonic probe can be prevented from being damaged.

[0027] Furthermore, quality of an ultrasonic image can be
prevented from being reduced by the external impact.
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DESCRIPTION OF DRAWINGS

[0028] FIG. 1 is a view illustrating an ultrasonic imaging
device according to an exemplary embodiment.

[0029] FIG. 2 is a view illustrating a portion of an ultra-
sonic probe according to the exemplary embodiment.
[0030] FIG. 3is an internal view illustrating the ultrasonic
probe according to the exemplary embodiment.

[0031] FIG. 4A is a cross-sectional view illustrating the
ultrasonic probe according to the exemplary embodiment.
[0032] FIG. 4B is a cross-sectional view illustrating an
ultrasonic probe according to a modified example.

[0033] FIG.5A s a view illustrating portion A of FIG. 4A.
[0034] FIG. 5B is a view illustrating portion B of FIG. 4B.
[0035] FIG. 6 is a view illustrating a protective member

provided in an ultrasonic probe according to an exemplary
embodiment.

[0036] FIG. 7 is a view illustrating a state when an
external impact is applied to the ultrasonic probe according
to the exemplary embodiment.

[0037] FIG. 8 is a view illustrating a protective member
according to another exemplary embodiment.

[0038] FIG. 9 and FIG. 10 are views illustrating a protec-
tive member according to another exemplary embodiment.
[0039] FIG. 10 is an internal view illustrating an ultrasonic
view including the protective member according to another
exemplary embodiment.

MODES OF THE INVENTION

[0040] Hereinafter, an ultrasonic probe according to an
exemplary embodiment will be described in detail with
reference to the accompanying drawings.

[0041] FIG. 1 is a view illustrating an ultrasonic imaging
device according to an exemplary embodiment.

[0042] Referring to FIG. 1, an ultrasonic imaging device 1
according to an exemplary embodiment includes a main
body 10 and an ultrasonic probe 2 configured to transmit an
ultrasonic signal to a subject to be diagnosed and receive a
signal reflected from the subject. The ultrasonic probe 2 may
be connected to the main body 10 through a cable.

[0043] A display 30 may be provided in the main body 10
to display a diagnosis result obtained through a received
ultrasonic signal. The display 30 may display an application
related to operation of the ultrasonic imaging device 1. In an
example, the display 30 may display ultrasonic images
acquired during an ultrasonic diagnosis process or items
related to the operation of the ultrasonic imaging device 1.
[0044] The display 30 may be implemented as a cathode
ray tube (CRT) or a liquid crystal display (LCD). A plurality
of displays 30 may be provided. When the plurality of
displays 30 are provided, the displays 30 may include a main
display and a sub-display. In an example, the main display
may display the ultrasonic images acquired during the
ultrasonic diagnosis process. The sub-display may display
the items related to the operation of the ultrasonic imaging
device.

[0045] An input unit 40 may be provided in the main body
10. The input unit 40 may be provided in the form of a
keyboard, a foot switch, a foot pedal, or the like. When the
input unit 40 is the keyboard, the keyboard may be provided
on an upper portion of the main body 10. When the input
unit 40 is the foot switch or the foot pedal, the foot switch
or the foot pedal may be provided on a lower portion of the
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main body 10. A sonographer may control operation of the
ultrasonic imaging device 1 through the input unit 40.
[0046] The probe 2 may be hung on the main body 10
through a holder 11. When the sonographer does not use the
ultrasonic imaging device 1, the sonographer may hang and
store the probe 2 on the holder 11.

[0047] A shifter 12 may be provided in the main body 10
so as to move the ultrasonic imaging device 1. The shifter 12
may include a plurality of castors provided on a bottom
surface of the main body 10. The castors may be aligned to
move the main body 10 in a specific direction, may be
provided so as to be freely movable in any direction, or may
be locked so as to stop at a specific position.

[0048] FIG. 2 is a view illustrating a portion of the
ultrasonic probe according to the exemplary embodiment.
FIG. 3 is an internal view illustrating the ultrasonic probe
according to the exemplary embodiment. FIG. 4A is a
cross-sectional view illustrating the ultrasonic probe accord-
ing to the exemplary embodiment. FIG. 4B is a cross-
sectional view illustrating an ultrasonic probe according to
a modified example. FIG. 5A is a view illustrating portion A
of FIG. 4A. FIG. 5B is a view illustrating portion B of FIG.
4B.

[0049] Referring to FIGS. 2 to 5B, in order to acquire an
ultrasonic image of a subject, the ultrasonic probe 2 trans-
mits an ultrasonic signal to the subject and receives an
ultrasonic signal reflected from the subject to transmit the
received ultrasonic signal to a controller.

[0050] The ultrasonic probe 2 includes a case 20 which
has an opened one side and is configured to accommodate a
transducer module 23, a handle 21 mounted at one side of
the case 20, and a lens 22 provided in front of the transducer
module 23 to come into direct contact with a subject to be
diagnosed. The lens 22 may be mounted at one side of the
case 20.

[0051] The transducer module 23 provided in the ultra-
sonic probe 2 includes a piezoelectric layer 231 configured
to perform interconversion on an electric signal and an
acoustic signal through vibration of a piezoelectric material.
The piezoelectric layer 231 is configured to generate an
ultrasonic wave by using a resonance phenomenon. The
piezoelectric layer 231 may be made of lead zirconate
titanate (PZT) ceramic, a single crystal made of a solid
solution of lead zinc niobate and lead titanate (PZNT), a
single crystal made of a solid solution of lead magnesium
niobate and lead titanate (PZMT), or the like.

[0052] Meanwhile, electrodes (not shown) respectively
corresponding to a positive electrode and a negative elec-
trode may be provided in a front and a rear of the piezo-
electric layer 231. The electrodes may be made of a high
conductive material such as gold, silver, or copper. The
electrode corresponding to the positive electrode and the
electrode corresponding to the negative electrode may be
electrically connected to a flexible printed circuit board
(PCB) 25 to receive electricity.

[0053] The transducer module 23 provided in the ultra-
sonic probe 2 may include a sound absorption layer 232. The
sound absorption layer 232 may be positioned to the rear of
the piezoelectric layer 231. The sound absorption layer 232
may suppress free vibration of the piezoelectric layer 231 to
reduce a pulse width of an ultrasonic wave and may block
an ultrasonic wave from being unnecessarily transmitted
rearward from the piezoelectric layer 231 to prevent an
ultrasonic image from being distorted. The sound absorption
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layer 232 may be made of a material which includes rubber
to which an epoxy resin, a tungsten powder, and the like are
added.

[0054] In addition, the transducer module 23 includes an
acoustic matching layer 230. The acoustic matching layer
230 may function to reduce acoustic impedance between the
piezoelectric layer 231 and a subject such that an ultrasound
wave generated in the piezoelectric layer 231 is transmitted
to the subject as much as possible. The acoustic matching
layer 230 may be positioned to the front of the piezoelectric
layer 231. The acoustic matching layer 230 may be provided
to have a median value between acoustic impedance of the
piezoelectric layer 230 and acoustic impedance of the sub-
ject. The acoustic matching layer 230 may be made of a
glass or resin material. A plurality of acoustic matching
layers 230 made of different materials may be stacked and
provided such that acoustic impedance is gradually changed
from the piezoelectric layer 230 to the subject.

[0055] The transducer module 23 may be accommodated
in the case 20, and the lens 22 may be disposed in front of
the transducer module 23. The lens 22 disposed in front of
the transducer module 23 may focus the ultrasonic wave
generated in the piezoelectric layer 231. The lens 22 may be
made of a material such as silicon or rubber, which has an
acoustic impedance value similar to the acoustic impedance
of the subject. The lens 22 may be of a convex type which
has a central portion formed in a convex surface or of a
linear type which has a flat surface.

[0056] A protective member 3 may be provided in the case
20 to protect the transducer module 23 from an external
impact. The protective member 3 may be provided on at
least one side of the transducer module 23. Since the
transducer module 23 is protected by the protective member
3, an external impact applied to the ultrasonic probe 2 may
not be directly transmitted to the transducer module 23.

[0057] The protective member 3 may be provided at each
of two opposite sides of the transducer module 23. The
protective member 3 may be installed to cover side surfaces
of the transducer module 23.

[0058] When a user grasps the handle 21 to use the
ultrasonic probe 2, the user may drop the ultrasonic probe 2,
or when the ultrasonic probe 2 is used, the ultrasonic probe
2 may strongly collide with other objects. When the ultra-
sonic probe 2 collides with external objects, the transducer
module 23 positioned in the ultrasonic probe 2 may be
damaged by an external impact.

[0059] In particular, the lens 22 made of a soft material
including silicon, rubber, and the like is positioned on a front
surface of the ultrasonic probe 2. The lens 22 positioned in
front of the transducer module 23 is generally made of a soft
material including silicon, rubber, and the like. Therefore,
the lens 22 may not properly protect the transducer module
23 positioned in the ultrasonic probe 2 from an external
impact. Therefore, the ultrasonic probe 2 may be more
vulnerable to an external impact transmitted through a front
surface of the ultrasonic probe 2, on which the lens 22 is
positioned, or a corner at which the case 20 and the lens 22
are connected.

[0060] The piezoelectric layer 231 may be formed in the
form of an air kerf to maximize ultrasonic wave generation
performance. The piezoelectric layer 231 formed in the form
of the air kerf is vulnerable to an external impact. Therefore,
when the piezoelectric layer 231 is formed in the form of the

Feb. 28,2019

air kerf, the transducer module 23 may be more easily
damaged by an external impact.

[0061] In the case of the present invention, since the
protective member 3 is provided at each of the sides of the
transducer module 23, an external impact applied to the front
surface or the corner of the ultrasonic probe 2 may not
transmitted to the transducer module 23 by the protective
member 3 or may be absorbed by the protective member 3
and thus be transmitted to the transducer module 23. As
described above, the protective member 3 may be provided,
thereby preventing the transducer module 23 from being
damaged due to an external impact.

[0062] Referring to FIG. 4A, the protective member 3
according to the exemplary embodiment may be provided to
have the same height as the piezoelectric layer 231. The
piezoelectric layer 231 may be protected from an external
impact by the protective member 3. In particular, an external
impact transmitted through the corner of the ultrasonic probe
2 may be prevented from being transmitted to the piezo-
electric layer 231.

[0063] The protective member 3 may be provided to have
the same height as the piezoelectric layer 231 or may be
provided to protrude slightly higher compared to the piezo-
electric layer 231 and to have a lower height than the
acoustic matching layer 231.

[0064] Referring to FIG. 5B, a protective member 3
according to the modified example may be provided to
protrude forward by a certain height H compared to a
piezoelectric layer 231. Since the protective member 3
protrudes further compared to a front surface of the piezo-
electric layer 231, although an impact is applied from the
outside of an ultrasonic probe 2, the impact applied from the
outside may be transmitted to the protective member 3 and
thus may not be directed be transmitted to the piezoelectric
layer 231. The impact applied from the outside may be
transmitted to the protective member 3 and be absorbed by
the protective member 3, and thus, may be transmitted to a
transducer module 23.

[0065] The protective member 3 may be provided to
protrude further compared to an acoustic matching layer 230
or to have the same height as the acoustic matching layer
230.

[0066] Since the protective member 3 is provided to
protrude further forward compared to the piezoelectric layer
231, an external impact applied to the ultrasonic probe 2
may be transmitted to the protective member 3. The trans-
ducer module 23 may be protected from an external impact
by the protective member 3.

[0067] As describe above, since the protective member 3
is provided to have the same height as the piezoelectric layer
231 or to protrude further forward compared to the piezo-
electric layer 231, at least one side surface of the piezoelec-
tric layer 231 may be covered with the protective member 3.
As a result, the piezoelectric layer 231 may be protected
from an external impact by the protective member 3. In
addition, when the protective member 3 is provided to
protrude further compared to the acoustic matching layer
230, the transducer module 23 may be also protected from
an external impact transmitted from a front of the ultrasonic
probe 2.

[0068] FIG. 6 is a view illustrating a protective member
provided in an ultrasonic probe according to an exemplary
embodiment. FIG. 7 is a view illustrating a state when an
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external impact is applied to the ultrasonic probe according
to the exemplary embodiment.

[0069] Referring to FIGS. 6 and 7, a protective member 3
according to an exemplary embodiment may include an
impact blocking member 31 and an impact absorbing mem-
ber 32. The impact blocking member 31 may be positioned
at a side surface of a transducer module 23, and the impact
absorbing member 32 may be positioned at one side of the
impact blocking member 31. The impact absorbing member
32 may be positioned between the impact blocking member
31 and the transducer module 23.

[0070] The impact blocking member 31 may include a first
impact blocking portion 311 disposed to a rear of the
transducer module 23 and a second impact blocking 312
formed so as to be stepped with respect to the first impact
blocking portion 311. As shown in FIG. 5, the second impact
blocking portion 312 may be provided to further protrude
from an entire surface of the transducer module 23 by a
certain height h.

[0071] The second impact blocking portion 312 may be
stepped so as to be far away from a side surface of the
transducer module 23 compared to the first impact blocking
portion 311. Therefore, a distance between the side surface
of the transducer module 23 and the second impact blocking
portion 312 may be longer than a distance between the side
surface of the transducer module 23 and the first impact
blocking portion 311 by a stepped distance d1. [73] An
accommodation portion 320 configured to accommodate the
impact absorbing member 32 may be provided in a space
between a stepped portion of the first impact blocking
portion 311 and one side surface of the second impact
blocking portion 312. The second impact blocking portion
312 may be accommodated in the accommodation portion
320 to absorb an impact transmitted to the second impact
blocking portion 312.

[0072] [73] A thickness d2 of the impact absorbing mem-
ber 32 may be the same as the stepped length d1 of the
second impact blocking portion 312. Therefore, when the
impact absorbing member 32 is accommodated in the
accommodation portion 320, one surface 311a of the first
impact blocking portion 311 may form the same plane with
one surface of the impact absorbing member 32. In some
cases, the impact absorbing member 32 may be provided to
further protrude toward the transducer module 23 compared
to the first impact blocking portion 311.

[0073] The second impact blocking portion 312 may
extend from each of a left side and a right side of the first
impact blocking portion 311. Two second impact blocking
portions 312 may be provided so as to be spaced apart from
each other, and thus, a side surface of the transducer module
23 may be exposed through a space 310 between the second
impact blocking portions 312. A plurality of second impact
blocking portions 312 may be provided so as to be spaced
apart from each other and to extend from the first impact
blocking portion 311, thereby reducing material costs of the
impact blocking member 31 and material costs of the impact
absorbing member 32 mounted in the second impact block-
ing portion 312.

[0074] Two second impact blocking portions 312 may
extend to opposite both edges of one side surface of the
transducer module 23, to which the impact blocking member
31 is disposed adjacent. That is, a length from one end of any
one second impact blocking portion 312 to the other end of
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the other second impact blocking portion 312 may be the
same as a left-and-right length of the transducer module 23.
[0075] While it has been described that two second impact
blocking portions 312 extend from the first impact blocking
portion 311, the number of the second impact blocking
portions 312 extending from the first impact blocking por-
tion 311 is not limited to that described above. In addition,
two second impact blocking portions 312 may be provided
to surround the opposite edges of one side surface of the
transducer module 23, to which the impact blocking member
31 is disposed to be adjacent.

[0076] The impact blocking member 31 may be made of
a material having rigidity higher than that of the lens 22. The
impact absorbing member 32 may be made of a material
having rigidity lower than that of the lens 22. The impact
absorbing member 32 may be positioned at one side of the
impact blocking member 31.

[0077] The impact blocking member 31 may be made of
a hard material so as to withstand an impact applied from the
outside of the ultrasonic probe 2. A hard material usable as
a material of the impact blocking member 31 may mean a
metal or nonmetal material having a tensile modulus of 2
GPa or more as defined by a tensile test (ASTM D638) of
American Society for Testing and Materials (ASTM).
[0078] The transducer module 23 may be protected by the
impact blocking member 31 such that an external impact
applied to the ultrasonic probe 2 is transmitted to the impact
blocking member 31 rather than the transducer module 23
and the external impact is not directly transmitted to the
transducer module 23. Since the impact blocking member 31
is made of a material having high rigidity, a deformation
amount of the impact blocking member 31 caused by an
external impact may not be great, thereby effectively pre-
venting the external impact from being directly transmitted
to the transducer module 23.

[0079] The impact absorbing member 32 may be made of
a soft material so as to absorb an impact transmitted to the
impact blocking member 31. A material usable as the impact
absorbing member 32 means a material having a hardness
(shore A) of 50 or less as defined by a hardness test (ASTM
D2240) and a tensile strength of 3 MPa or less as defined by
a tensile test (ASTM D412) of ASTM. A material usable as
the impact absorbing member 32 may be a single material or
a composite material such as silicon rubber, polythene (PE),
a polymer, an elastomer, or cellulose.

[0080] The impact absorbing member 32 may absorb an
impact transmitted to the impact blocking member 31. The
impact transmitted to the impact blocking member 31 may
be absorbed by the impact absorbing member 32 and thus
may be prevented from being transmitted to the transducer
module 23 through a side surface of the impact blocking
member 31.

[0081] As described above, an external impact applied to
the ultrasonic probe 2 may be prevented from being directly
transmitted to the transducer module 23 by the impact
blocking member 31, and an impact transmitted to the
impact blocking member 31 may be absorbed by the impact
absorbing member 32 and thus may be prevented from being
transmitted to the transducer module 23 through the side
surface of the impact blocking member 31.

[0082] FIG. 8 is a view illustrating a protective member
according to another exemplary embodiment.

[0083] Referring to FIG. 8, a protective member 4 accord-
ing to another exemplary embodiment includes an impact
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blocking member 41 positioned at a side surface of a
transducer module 23 and an impact absorbing member 42
positioned between the impact blocking member 41 and the
transducer module 23.

[0084] The impact blocking member 41 may include a first
impact blocking portion 411 positioned to a rear of one side
surface of the transducer module 23 and a second impact
blocking portion 412 provided so as to be stepped from the
first impact blocking portion 411. The second impact block-
ing portion 412 is provided so as to protrude by a certain
height in front of the transducer module 23 similar to the
protective member 3 shown in FIGS. 6 and 7.

[0085] Contents of the protective member 3 according to
the exemplary embodiment shown in FIGS. 4 and 5 may be
similarly applied to a material, an installation portion, and
the like of the impact blocking member 41 and the impact
absorbing member 42. Unlike the protective member 3
according to the exemplary embodiment shown in FIGS. 4
and 5, a single second impact blocking portion 412 as shown
in FIG. 8 may be provided. The second impact blocking
portion 412 may have the same width as the first impact
blocking portion 411 and may be formed so as to be stepped
from the first impact blocking portion 411.

[0086] The impact absorbing member 42 may be posi-
tioned in a space formed between a front end of the first
impact blocking portion 411 and the second impact blocking
portion 412. The impact blocking member 41 may be
formed to cover the whole of one side surface of the
transducer module 23.

[0087] An external impact generated at a front or a front
corner of the ultrasonic probe 2 may not be directly trans-
mitted to the transducer module 23 by the impact blocking
member 41. In addition, an impact transmitted to the second
impact blocking portion 412 may be absorbed by the impact
absorbing member 42 and thus may be prevented from being
transmitted to transducer module 23 through a side surface
of the second impact blocking portion 412.

[0088] FIG. 9 and FIG. 10 are views illustrating a protec-
tive member according to another exemplary embodiment.
FIG. 10 is an internal view illustrating an ultrasonic view
including the protective member according to another exem-
plary embodiment.

[0089] Referring to FIGS. 9 and 10, an ultrasonic probe 2a
according to another exemplary embodiment includes a
protective member 5 capable of protecting a transducer
module 23 from an external impact. The protective member
5 includes an impact blocking member 51 and an impact
absorbing member 52.

[0090] The protective member 5 is positioned adjacent to
at least one side surface of the transducer module 23.
Similarly to the protective member 3 shown in FIGS. 4 and
5, the protective member 5 may be provided to further
protrude by a certain height h compared to a front surface of
the transducer module 23. Since the protective member 5 is
provided at a higher level than the front surface of the
transducer module 23, an external impact applied from in
front of the transducer module 23 may be transmitted to the
protective member 5 and may not be directly transmitted to
the transducer module 23.

[0091] The impact blocking member 51 may be provided
such that a concave portion 510 and a convex portion 511 are
alternately formed. The concave portion 510 and the convex
portion 511 may be provided to extend in a forward and
backward direction of the transducer module 23. As
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described above, since the impact blocking member 51 is
provided such that the concave portion 510 and the convex
portion 511 are alternately formed, the impact blocking
member 51 may have higher rigidity. Therefore, although a
material having relatively low rigidity is used, the impact
blocking member 51 may be designed to withstand required
impulse due to a shape of the impact blocking member 51.
[0092] The impact absorbing member 52 may be posi-
tioned in a space formed by the shapes of the concave
portion 510 and the convex portion 520 of the impact
blocking member 51. The impact absorbing member 52 may
be inserted into the space formed by the concave portion 510
and the convex portion 520 to absorb an impact transmitted
to the impact blocking member 51. Therefore, an external
impact may be prevented from being transmitted to the
transducer module 23.

[0093] The shapes of the impact blocking member and the
impact absorbing member capable of protecting the trans-
ducer module 23 from an external impact are not limited
those described above.

1. An ultrasonic probe comprising:

a transducer module including a piezoelectric layer con-

figured to generate an ultrasonic wave;,

a case which has an opened one side and is configured to

accommodate the transducer module;

a lens provided at the one side of the case; and

a protective member accommodated in the case and

positioned to face at least one surface of the transducer
module,

wherein the protective member protrudes further forward

compared to the piezoelectric layer so as to protect the
piezoelectric layer from an external impact.

2. The ultrasonic probe of claim 1, wherein the protective
member includes an impact blocking member provided to
protrude further forward compared to the transducer module
and an impact absorbing member disposed between the
impact blocking member and the transducer module to
absorb an impact transmitted to the impact blocking mem-
ber.

3. The ultrasonic probe of claim 2, wherein the impact
blocking member includes a first impact blocking portion
and a second impact blocking portion extending in a stepped
manner from the first impact blocking portion.

4. The ultrasonic probe of claim 3, wherein the impact
absorbing member is positioned between the second impact
blocking portion and the transducer module.

5. The ultrasonic probe of claim 3, wherein the second
impact blocking portion extends forward from the first
impact blocking portion.

6. The ultrasonic probe of claim 3. wherein a plurality of
second impact blocking portions are provided to extend.

7. The ultrasonic probe of claim 6, wherein two second
impact blocking portions are provided and positioned at a
left side and a right side of the transducer module.

8. The ultrasonic probe of claim 7, wherein a length from
one end of any one second impact blocking portion of the
two second impact blocking portions to the other end of the
other one is the same as a left-and-right length of one side
surface of the transducer module.

9. The ultrasonic probe of claim 3, wherein a single
second impact blocking portion is provided and extends
forward in a stepped manner from the first impact blocking
portion.
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10. The ultrasonic probe of claim 9, wherein the impact
absorbing member is positioned between the second impact
blocking portion and the transducer module.

11. The ultrasonic probe of claim 2, wherein the impact
blocking member is provided such that a concave portion
and a convex portion are alternately formed.

12. The ultrasonic probe of claim 11, wherein the concave
portion and the convex portion are provided to extend in a
forward and backward direction of the transducer module.

13. The ultrasonic probe of claim 11, wherein the impact
absorbing member is positioned in a space formed by the
concave portion and the convex portion.

14. The ultrasonic probe of claim 2, wherein the impact
absorbing member includes at least one selected from silicon
rubber, polythene (PE), a polymer, an elastomer, and cellu-
lose.

15. The ultrasonic probe of claim 2, wherein the impact
blocking member is made of a metal or nonmetal material
having a tensile modulus of 2 GPa or more.
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