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(54) ULTRASONIC PROBE

(57) An ultrasonic probe for acquiring an ultrasonic
image is provided. The ultrasonic probe includes a trans-
ducer generating an ultrasonic signal and including a lens
provided to transmit the ultrasonic signal to the outside,
a case accommodating the transducer and having an
opening at one side so that the lens is brought into contact
with an external target object, and a buffer member pro-
vided along a circumference of the transducer to protect
the transducer from external impact and disposed be-
tween the case and the transducer.
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Description

BACKGROUND

1. Technical Field

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

2. Description of the Related Art

[0002] An ultrasonic imaging apparatus is an appara-
tus that irradiates an ultrasonic signal from a body surface
of a target toward a target site in the body and obtains
an image of a monolayer or blood flow of soft tissue with-
out invasion by using information of a reflected ultrasonic
signal (ultrasonic echo signal).
[0003] The ultrasonic imaging apparatus is small, in-
expensive, real-time displayable, easy to use, and has
high safety because there is no radiation exposure, com-
pared to other imaging apparatuses such as an X-ray
diagnostic apparatus, an X-ray CT scanner, an MRI
(Magnetic Resonance Image) and a nuclear medicine
diagnostic apparatus.
[0004] Therefore, the ultrasonic imaging apparatus
has been widely used for the diagnosis of the heart, ab-
domen, urinary system and obstetrics.
[0005] Generally, the ultrasonic imaging apparatus
may include a main body and an ultrasonic probe that
transmits ultrasonic signals to a target object to be diag-
nosed and receives signals reflected from the target ob-
ject.
[0006] The ultrasonic probe may have a structure in
which an ultrasonic signal transmitted from an internal
piezoelectric layer is transmitted to a target object
through a lens provided so as to come into contact with
the target object and an ultrasonic signal reflected back
from the target object is received again through the lens.
[0007] Since the lens of the ultrasonic probe is exposed
to the outside and is configured to have a very thin thick-
ness, when the ultrasonic probe is used by a user, the
possibility of breakage or damage of the ultrasonic probe
may be increased due to the ultrasonic probe being
dropped due to carelessness of the user.
[0008] Generally, since a separate safety device for
preventing the ultrasonic probe from dropping is not pro-
vided in the process of manufacturing the ultrasonic
probe, it is necessary to add rubber or the like to a handle
of the ultrasonic probe to increase a frictional force be-
tween the handle and the user’s hand in order to protect
the ultrasonic probe from external impact.
[0009] However, the method of adding rubber or the
like to the handle is not preferable for hygiene, causes
an additional purchase cost, and may reduce the satis-
faction of the user in a situation where promptness of
diagnosis is important.
[0010] Therefore, a separate shock-absorbing device
for protecting a transducer including the lens from exter-

nal shock may be required.

SUMMARY

[0011] It is an aspect of the present disclosure to pro-
vide an improved ultrasonic probe to prevent a transduc-
er from being damaged by external impact.
[0012] It is another aspect of the present disclosure to
provide an improved ultrasonic probe to prevent a lens
and a piezoelectric layer from being damaged by external
impact.
[0013] It is another aspect of the present disclosure to
provide an improved ultrasonic probe to include a buffer
member disposed around a transducer.
[0014] Additional aspects of the present 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.
[0015] In accordance with an aspect of the present dis-
closure, an ultrasonic probe may include a transducer
generating an ultrasonic signal and including a lens pro-
vided to transmit the ultrasonic signal to the outside, a
case accommodating the transducer and having an
opening at one side so that the lens is brought into contact
with an external target object, and a buffer member pro-
vided along a circumference of the transducer to protect
the transducer from external impact and disposed be-
tween the case and the transducer.
[0016] The transducer may further include a piezoe-
lectric layer positioned adjacent to the lens and provided
to generate the ultrasonic signal, and the buffer member
may be disposed between the case and the piezoelectric
layer.
[0017] The buffer member may be provided along a
circumference of the piezoelectric layer to cover the pi-
ezoelectric layer.
[0018] The buffer member may be provided to cover
entire side surfaces of the piezoelectric layer.
[0019] The hardness of the buffer member may be
lesser than the hardness of the case and greater than
the hardness of the lens.
[0020] The elasticity of the buffer member may be high-
er than the elasticity of the case.
[0021] The buffer member may include a first buffer
part provided along a circumference of the transducer
and a second buffer part provided on a portion of the first
buffer part.
[0022] The buffer member may include a buffer space
provided inside the buffer member and a buffer mem-
brane provided to cover the buffer space.
[0023] The buffer space may be filled with a material
different from the material of the buffer membrane.
[0024] The buffer space may be filled with a fluid.
[0025] A plurality of the second buffer parts may be
provided, and the first buffer part may include a first cush-
ion portion provided between the plurality of second buff-
er parts and a first pressure portion disposed adjacent
to the first cushion portion.
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[0026] The volume of the first cushion portion may be
larger than the volume of the first pressure portion.
[0027] A plurality of the first cushion portions and a
plurality of the first pressure portions may be provided,
and the plurality of first cushion portions and the plurality
of first pressure portions may be alternately arranged.
[0028] The second buffer part may include a second
cushion portion having a larger volume than the volume
of the first buffer part, and a second pressure portion
disposed between the first buffer part and the second
cushion portion.
[0029] The volume of the second pressure portion may
be smaller than the volume of the second cushion portion.
[0030] In accordance with another aspect of the
present disclosure, an ultrasonic probe may include a
case, a transducer accommodated inside the case, and
including a piezoelectric layer for generating an ultrason-
ic signal and a lens disposed adjacent to the piezoelectric
layer and provided to transmit the ultrasonic signal to the
outside, and a buffer member provided along a circum-
ference of the piezoelectric layer to protect the piezoe-
lectric layer from external impact and disposed between
the case and the piezoelectric layer.
[0031] The buffer member may include a first buffer
part provided to cover entire side surfaces of the trans-
ducer and a second buffer part provided on a portion of
the first buffer part.
[0032] The buffer member may include a buffer space
provided inside the buffer member and a buffer mem-
brane provided to cover the buffer space.
[0033] In accordance with another aspect of the
present disclosure, an ultrasonic probe may include a
case, a handle connected to one side of the case, a trans-
ducer accommodated inside the case to generate an ul-
trasonic signal and including a lens provided to transmit
the ultrasonic signal to the outside, a first buffer part pro-
vided along a side surface of the transducer to form a
loop, and a second buffer part disposed between the case
and the transducer, the second buffer part being provided
on a portion of the first buffer part.
[0034] The first buffer part may include a first cushion
portion positioned between the lens and the handle, and
a first pressure portion disposed adjacent to the first cush-
ion portion and having a volume smaller than a volume
of the first cushion portion, and the second buffer part
may include a second cushion portion positioned be-
tween the first buffer part and the handle, and a second
pressure portion disposed adjacent to the second cush-
ion portion and having a volume smaller than a volume
of the second cushion portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a view illustrating an ultrasonic imaging ap-
paratus including an ultrasonic probe according to
the present disclosure;

FIG. 2 is a view illustrating an ultrasonic probe ac-
cording to an embodiment of the present disclosure;

FIG. 3 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to an em-
bodiment of the present disclosure;

FIG. 4 is a view schematically illustrating the inside
of an ultrasonic probe according to an embodiment
of the present disclosure;

FIG. 5 is a cross-sectional view taken along line A-
A’ of the ultrasonic probe according to the embodi-
ment of the present disclosure illustrated in FIG. 4;

FIG. 6 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to another
embodiment of the present disclosure;

FIG. 7 is a cross-sectional view of the ultrasonic
probe illustrated in FIG. 6;

FIG. 8 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to another
embodiment of the present disclosure;

FIG. 9 is a cross-sectional view of the ultrasonic
probe illustrated in FIG. 8;

FIG. 10 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to another
embodiment of the present disclosure;

FIG. 11 is a cross-sectional view of the ultrasonic
probe illustrated in FIG. 10; and

FIG. 12 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to another
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0036] The embodiments described herein and the
configurations shown in the drawings are only examples
of preferred embodiments of the present disclosure, and
various modifications may be made at the time of filing
of the present disclosure to replace the embodiments
and drawings of the present disclosure.
[0037] Like reference numbers or designations in the
drawings of the present disclosure represent parts or
components that perform substantially the same func-
tions.
[0038] The terms used in the present disclosure are
for the purpose of describing the embodiments and are
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not intended to restrict and/or to limit the disclosure. For
example, the singular expressions herein may include
plural expressions, unless the context clearly dictates
otherwise.
[0039] The terms "comprises" and "has" are intended
to indicate that there are features, numbers, steps, op-
erations, elements, parts, or combinations thereof de-
scribed in the present specification, and do not exclude
the presence or addition of one or more other features,
numbers, steps, operations, elements, parts, or combi-
nations thereof.
[0040] 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, without de-
parting from the scope of the present disclosure, the first
component may be referred to as a second component,
and similarly, the second component may also be re-
ferred to as a first component.
[0041] The term "and/or" includes any combination of
a plurality of related items or any one of a plurality of
related items.
[0042] In this specification, the terms "front," "rear,"
"upper," "lower," "left," and "right" are defined with refer-
ence to the drawings, and the shape and position of each
component are not limited by these terms.
[0043] Hereinafter, embodiments according to the
present disclosure will be described in detail with refer-
ence to the accompanying drawings.
[0044] FIG. 1 is a view illustrating an ultrasonic imaging
apparatus including an ultrasonic probe according to the
present disclosure. Referring to FIG. 1, an ultrasonic im-
aging apparatus 1 according to the present disclosure
may include a main body 10, and an ultrasonic probe 20
to transmit ultrasonic signals to a target object to be di-
agnosed and receive signals reflected from the target
object.
[0045] The ultrasonic probe 20 may transmit an ultra-
sonic signal to a target object to obtain an ultrasonic im-
age of the target object, receive the ultrasonic signal re-
flected from the target object, and transmit the reflected
ultrasonic signal to a controller (not shown). The ultra-
sonic probe 20 may be connected to the main body 10
by a cable.
[0046] The main body 10 may be provided with a dis-
play 13 to display a diagnosis result obtained through the
received ultrasonic signal. An application related to the
operation of the ultrasonic imaging apparatus 1 may be
displayed on the display 13.
[0047] As an example, the display 13 may display an
ultrasonic image obtained in an ultrasonic diagnostic
process or items related to the operation of the ultrasonic
imaging apparatus 1.
[0048] The display 13 may be implemented as a cath-
ode ray tube (CRT), a liquid crystal display (LCD), or the
like. A plurality of the displays 13 may be provided. In a
case where the plurality of displays 13 are provided, the

displays 13 may include a main display and a secondary
display.
[0049] As an example, the ultrasonic image obtained
in an ultrasonic diagnostic process may be displayed on
the main display, and items related to the operation of
the ultrasonic imaging apparatus 1 may be displayed on
the secondary display.
[0050] The main body 10 may be provided with an input
14. The input 14 may be provided in the form of a key-
board, a foot switch, a foot pedal, or the like.
[0051] In a case where the input 14 is a keyboard, it
may be provided at an upper portion of the main body
10. In a case where the input 14 is a foot switch or a foot
pedal, it may be provided at a lower portion of the main
body 10. An inspector may control the operation of the
ultrasonic imaging apparatus 1 through the input 14.
[0052] The ultrasonic probe 20 may be mounted on
the main body 10 by a holder 11. When the ultrasonic
imaging apparatus 1 is not used, the inspector may mount
the ultrasonic probe 20 on the holder 11 and store it in
the holder 11.
[0053] The main body 10 may be provided with a mov-
ing device 12 to move the ultrasonic imaging apparatus
1. The moving device 12 may be a plurality of casters
provided on the bottom surface of the main body 10.
[0054] The plurality of casters may be aligned to allow
the main body 10 to travel in a specific direction, may be
provided to be freely movable in any direction, or may be
locked to stop at a specific position.
[0055] FIG. 2 is a view illustrating an ultrasonic probe
according to an embodiment of the present disclosure,
FIG. 3 is an exploded view of a lens and a buffer member
in an ultrasonic probe according to an embodiment of the
present disclosure, and FIG. 4 is a view schematically
illustrating the inside of an ultrasonic probe according to
an embodiment of the present disclosure.
[0056] As illustrated in FIGS. 2 to 4, the ultrasonic
probe 20 may include a transducer 23 that generates an
ultrasonic signal and includes a lens 231 provided to
transmit the ultrasonic signal to the outside. The lens 231
may focus the ultrasonic signal.
[0057] The ultrasonic probe 20 may include a case 21
that accommodates the transducer 23 and has an open-
ing 25 at one side so that the lens 231 is brought into
contact with an external target object, and a handle 22
mounted on the other side of the case 21.
[0058] The lens 231 may be provided with a material
such as silicon, rubber, or the like having an acoustic
impedance value similar to the acoustic impedance of
the target object. The lens 231 may be a convex type
having a convex curved surface at the center or may be
a linear type having a flat surface.
[0059] The transducer 23 may include a substrate 24
provided to transmit an electrical signal to the transducer
23. The substrate 24 may include a flexible printed circuit
board.
[0060] A buffer member 100 capable of protecting the
transducer 23 from external impact may be provided in
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the case 21. The buffer member 100 may be provided
on one side of the transducer 23.
[0061] The buffer member 100 may be disposed be-
tween the case 21 and the transducer 23. The buffer
member 100 may be provided along a circumference of
the transducer 23. The buffer member 100 may be dis-
posed to surround a side surface of the transducer 23.
The buffer member 100 may be provided to cover the
entirety of the side surfaces of the transducer 23.
[0062] Herein, the circumference of the transducer 23
refers to a rim or outer edge of the transducer 23 and
may include a portion of the rim of the transducer 23 or
the entire rim of the transducer 23.
[0063] That is, the buffer member 100 according to the
present disclosure may be disposed along at least a por-
tion of the circumference of the transducer 23. The buffer
member 100 may also be disposed along the entire cir-
cumference of the transducer 23.
[0064] The buffer member 100 may be provided so as
to form a loop along the side surface of the transducer
23, but is not limited thereto.
[0065] The transducer 23 is protected by the buffer
member 100 so that the external impact applied to the
ultrasonic probe 20 may not be directly transmitted to the
transducer 23.
[0066] In a case where a user drops the ultrasonic
probe 20 or the ultrasonic probe 20 strongly collides with
another object while the user holds the handle 22 and
uses the ultrasonic probe 20, the transducer 23 located
inside the ultrasonic probe 20 may be damaged by ex-
ternal impact.
[0067] In particular, since the lens 231 positioned in
front of the transducer 23 may be provided with a soft
material including silicone, rubber, etc., the lens 231 may
not protect the transducer 23 located inside the ultrasonic
probe 20 from external impact.
[0068] Accordingly, the ultrasonic probe 20 may be
more vulnerable to external impact transmitted through
a front surface of the ultrasonic probe 20 in which the
lens 231 is positioned or the corner portions where the
case 21 and the lens 231 are connected.
[0069] Since the ultrasonic probe 20 according to the
present disclosure is provided with the buffer member
100 between the side surfaces of the case 21 and the
transducer 23, external impact applied to the front sur-
face or side edges of the ultrasonic probe 20 may not be
transmitted to the transducer 23 by the buffer member
100 or the external impact may be buffered by the buffer
member 100 and transmitted to the transducer 23.
[0070] That is, the external impact may be first trans-
ferred to the buffer member 100, and buffered in the buff-
er member 100 and then transferred to the transducer
23. Therefore, the transducer 23 may be prevented from
being damaged due to the external impact by the buffer
member 100.
[0071] The hardness of the buffer member 100 may
be lesser than the hardness of the case 21. The hardness
of the buffer member 100 may be greater than the hard-

ness of the lens 231. The elasticity of the buffer member
100 may be higher than the elasticity of the case 21.
However, the present disclosure is not limited thereto.
[0072] The buffer member 100 may include a first buff-
er part 110 provided along the circumference of the trans-
ducer 23 and a second buffer part 120 provided on a
portion of the first buffer part 110.
[0073] The first buffer part 110 may be looped to cover
entire side surfaces of the transducer 23. The second
buffer part 120 may be disposed at a position where an
edge of the first buffer part 110 meets. The second buffer
part 120 may extend in a direction from the first buffer
part 110 toward the handle 22.
[0074] The second buffer part 120 may be disposed in
the rear of the first buffer part 110. A plurality of the sec-
ond buffer parts 120 may be provided. In a case where
the first buffer part 110 has a substantially rectangular
ring shape, the second buffer parts 120 may be posi-
tioned at each corner of the first buffer part 110, but are
not limited thereto.
[0075] The buffer member 100 may include a hole 150
through which the transducer 23 including the lens 231
passes. The lens 231 may be brought into contact with
an external target object through the opening 25 of the
case 21 and the hole 150 of the buffer member 100.
[0076] FIG. 5 is a cross-sectional view taken along line
A-A ’of the ultrasonic probe according to the embodiment
of the present disclosure illustrated in FIG. 4. As illustrat-
ed in FIG. 5, the transducer 23 (refer to FIG. 4) provided
in the ultrasonic probe 20 may include a piezoelectric
layer 232 for converting an electric signal into an acoustic
signal while the piezoelectric material vibrates.
[0077] The piezoelectric layer 232, which is configured
to generate ultrasonic waves using a resonance phenom-
enon, may be formed of a PZNT single crystal made of
a solid solution of zirconate titanate (PZT) ceramic, zinc
niobate and titanium oxide, and a PZMT single crystal
made of a solid solution of magnesium niobate and titan-
ate.
[0078] Electrodes (not shown) corresponding to a pos-
itive electrode and a negative electrode may be provided
on a front side and a rear side of the piezoelectric layer
232, respectively. The electrodes may be comprised of
a highly conductive metal such as gold, silver or copper,
and the electrode corresponding to the positive electrode
and the electrode corresponding to the negative elec-
trode may be electrically connected to the substrate 24
(refer to FIG. 4) to receive electricity.
[0079] The transducer 23 may include a sound-ab-
sorbing layer 233. The sound-absorbing layer 233 may
be disposed adjacent to the piezoelectric layer 232. The
sound-absorbing layer 233 may be positioned in the rear
of the piezoelectric layer 232.
[0080] The sound-absorbing layer 233 may suppress
the free vibration of the piezoelectric layer 232 to reduce
the pulse width of the ultrasonic waves, and may prevent
the ultrasonic image from being distorted by blocking the
ultrasonic wave from being unnecessarily propagated to
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the rear side of the piezoelectric layer 232.
[0081] The sound-absorbing layer 233 may be made
of a material including rubber added with epoxy resin,
tungsten powder, or the like.
[0082] The transducer 23 may comprise an acoustic
matching layer 234. The acoustic matching layer 234
may reduce the acoustic impedance difference between
the piezoelectric layer 232 and the target object so that
the ultrasonic waves generated in the piezoelectric layer
232 are transmitted to the target object as much as pos-
sible.
[0083] The acoustic matching layer 234 may be dis-
posed adjacent to the piezoelectric layer 232. The acous-
tic matching layer 234 may be positioned in front of the
piezoelectric layer 232. The acoustic matching layer 234
may be provided to have an intermediate value between
the acoustic impedance of the piezoelectric layer 232
and the acoustic impedance of the object, and may be
formed of glass or a resin material.
[0084] The acoustic matching layer 234 may be formed
by stacking a plurality of the acoustic matching layers
234 having different materials so that the acoustic im-
pedance may gradually change from the piezoelectric
layer 232 toward the target object.
[0085] On the other hand, the piezoelectric layer 232
may be provided in the form of an air kerf to maximize
the ultrasonic generation performance. Such a piezoe-
lectric layer 232 in the form of an air kerf may be more
vulnerable to external impact.
[0086] Therefore, when the piezoelectric layer 232 in
the form of an air kerf is provided, the transducer 23 may
be more easily damaged by external impact.
[0087] The buffer member 100 according to the
present disclosure may be provided between the case
21 and the piezoelectric layer 232. The buffer member
100 may be provided along a circumference of the pie-
zoelectric layer 232 to cover the piezoelectric layer 232.
The buffer member 100 may be provided to cover entire
side surfaces of the piezoelectric layer 232.
[0088] The first buffer part 110 may be looped to cover
the entire side surfaces of the piezoelectric layer 232.
The second buffer part 120 may be disposed on a portion
of the first buffer part 110 to cover side surfaces of the
piezoelectric layer 232.
[0089] As the buffer member 100 is provided to cover
the side surfaces of the piezoelectric layer 232, the ex-
ternal impact to be transmitted to the piezoelectric layer
232 may be transmitted to the buffer member 100 first.
[0090] Accordingly, the piezoelectric layer 232 may be
protected from external impact by the buffer member 100.
Particularly, the external impact transmitted through the
edge portion of the ultrasonic probe 20 may be prevented
from being transmitted to the piezoelectric layer 232 by
the buffer member 100.
[0091] The buffer member 100 according to the
present disclosure may be provided along the circumfer-
ence of the transducer 23 so as to cover the sound-ab-
sorbing layer 233, the acoustic matching layer 234 or the

lens 231 in addition to the piezoelectric layer 232.
[0092] The first buffer part 110 may be looped to cover
entire side surfaces of the sound-absorbing layer 233,
the acoustic matching layer 234, or the lens 231. The
second buffer part 120 may be disposed on a portion of
the first buffer part 110 so as to cover the side surfaces
of the sound-absorbing layer 233, the acoustic matching
layer 234 or the lens 231, but is not limited thereto.
[0093] Accordingly, the ultrasonic probe 20 according
to the present disclosure may buffer external impact
transmitted to the transducer 23 by the buffer member
100.
[0094] The buffer member 100 may include a buffer
space 130 provided in the buffer member 100 and a buffer
membrane 140 provided to cover the buffer space 130.
[0095] The buffer membrane 140 may firstly buffer ex-
ternal impact. The buffer space 130 may secondarily buff-
er the impact that has firstly been buffered by the buffer
membrane 140.
[0096] The buffer space 130 may be filled with a ma-
terial different from that of the buffer membrane 140, but
is not limited thereto. That is, the buffer space 130 may
be filled with the same material as that of the buffer mem-
brane 140.
[0097] The buffer space 130 may be filled with a fluid
such as air, oil, and alcohol.
[0098] FIG. 6 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to another em-
bodiment of the present disclosure, and FIG. 7 is a cross-
sectional view of the ultrasonic probe illustrated in FIG. 6.
[0099] As illustrated in FIGS. 6 and 7, an ultrasonic
probe 30 according to another embodiment of the present
disclosure may include almost the same configurations
as the ultrasonic probe 20 (refer to FIG. 3) according to
an embodiment of the present disclosure, but may be
different from the ultrasonic probe 20 in the structure of
a buffer member 200.
[0100] Hereinafter, the structure of the ultrasonic probe
30 according to another embodiment of the present dis-
closure will be described, focusing on the difference.
[0101] The ultrasonic probe 30 according to another
embodiment of the present disclosure includes the buffer
member 200 between the case 21 and the side surface
of the transducer 23 (refer to FIG. 4), so that external
impact applied to a front surface or side edges of the
ultrasonic probe 30 may not be transmitted to the trans-
ducer 23 by the buffer member 200 or the external impact
buffered by the buffer member 200 may be transmitted
to the transducer 23.
[0102] That is, external impact may be first transmitted
to the buffer member 200 and may be buffered in the
buffer member 200, and then transmitted to the trans-
ducer 23. Therefore, by providing the buffer member 200,
the transducer 23 may be prevented from being damaged
by external impact.
[0103] The buffer member 200 may include a first buff-
er part 210 provided along the circumference of the trans-
ducer 23 and a second buffer part 220 provided on a
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portion of the first buffer part 210.
[0104] The first buffer part 210 may be looped to cover
the entire side surfaces of the transducer 23. The second
buffer part 220 may be disposed at a position where an
edge of the first buffer part 210 meets. The second buffer
part 220 may extend in a direction from the first buffer
part 210 toward the handle 22.
[0105] The second buffer part 220 may be disposed in
the rear of the first buffer part 210. A plurality of the sec-
ond buffer parts 220 may be provided. In a case where
the first buffer part 210 has a substantially rectangular
ring shape, the second buffer parts 220 may be posi-
tioned at each corner of the first buffer part 210, but are
not limited thereto.
[0106] The buffer member 200 may include a hole 250
through which the transducer 23 including the lens 231
passes. The lens 231 may be brought into contact with
an external target object through the opening 25 of the
case 21 and the hole 250 of the buffer member 200.
[0107] The buffer member 200 may include a buffer
space 230 provided in the buffer member 200 and a buffer
membrane 240 provided to cover the buffer space 230.
[0108] The buffer membrane 240 may firstly buffer ex-
ternal impact. The buffer space 230 may secondarily buff-
er the impact that has firstly been buffered by the buffer
membrane 240.
[0109] The first buffer part 210 may include a first cush-
ion portion 211 provided between the plurality of second
buffer parts 220 and a first pressure portion 212 disposed
adjacent to the first cushion portion 211.
[0110] The first cushion portion 211 may be disposed
between the lens 231 and the handle 22. The volume of
the first cushion portion 211 may be larger than the vol-
ume of the first buffer part 110 (refer to FIG. 5) according
to an embodiment of the present disclosure.
[0111] The volume of the first pressure portion 212 may
be smaller than the volume of the first buffer part 110
according to an embodiment of the present disclosure.
[0112] The volume of the first cushion portion 211 may
be larger than the volume of the first pressure portion
212. The first pressure portion 212 may form a narrow
passage. Accordingly, the first cushion portion 211 may
perform a function of a cushion that may buffer external
impact, and the cushioning function of the first cushion
portion 211 may be further enhanced due to the differ-
ence in pressure by the first pressure portion 212.
[0113] A plurality of the first cushion portions 211 and
a plurality of the first pressure portions 212 may be pro-
vided and the plurality of first cushion portions 211 and
the plurality of first pressure portions 212 may be alter-
nately arranged. That is, the plurality of first cushion por-
tion 211 may be disposed between the plurality of first
pressure portions 212, and the plurality of first pressure
portion 212 may be disposed between the plurality of first
cushion portions 211.
[0114] FIG. 8 is an exploded view of a lens and a buffer
member in an ultrasonic probe according to another em-
bodiment of the present disclosure, and FIG. 9 is a cross-

sectional view of the ultrasonic probe illustrated in FIG. 8.
[0115] As illustrated in FIGS. 8 and 9, an ultrasonic
probe 40 according to another embodiment of the present
disclosure may include almost the same configurations
as the ultrasonic probe 20 (refer to FIG. 3) according to
an embodiment of the present disclosure, but may be
different from the ultrasonic probe 20 in the structure of
a buffer member 300.
[0116] Hereinafter, the structure of the ultrasonic probe
40 according to another embodiment of the present dis-
closure will be described, focusing on the difference.
[0117] The ultrasonic probe 40 according to another
embodiment of the present disclosure includes the buffer
member 300 between the case 21 and the side surface
of the transducer 23 (refer to FIG. 4), so that external
impact applied to the front surface or the side edges of
the ultrasonic probe 40 may not be transmitted to the
transducer 23 by the buffer member 300 or the external
impact buffered by the buffer member 300 may be trans-
mitted to the transducer 23.
[0118] That is, external impact may be first transmitted
to the buffer member 300 and may be buffered in the
buffer member 300, and then transmitted to the trans-
ducer 23. Therefore, by providing the buffer member 300,
the transducer 23 may be prevented from being damaged
by external impact.
[0119] The buffer member 300 may include a first buff-
er part 310 provided along the circumference of the trans-
ducer 23 and a second buffer part 320 provided on a
portion of the first buffer part 310.
[0120] The first buffer part 310 may be looped to cover
the entire side surfaces of the transducer 23. The second
buffer part 320 may be disposed at a position where an
edge of the first buffer part 310 meets. The second buffer
part 320 may extend in a direction from the first buffer
part 310 toward the handle 22.
[0121] The second buffer part 320 may be disposed in
the rear of the first buffer part 310. A plurality of the sec-
ond buffer parts 320 may be provided. In a case where
the first buffer part 310 has a substantially rectangular
ring shape, the second buffer parts 320 may be posi-
tioned at each corner of the first buffer part 310, but are
not limited thereto.
[0122] The buffer member 300 may include a hole 350
through which the transducer 23 including the lens 231
passes. The lens 231 may be brought into contact with
an external target object through the opening 25 of the
case 21 and the hole 350 of the buffer member 300.
[0123] The buffer member 300 may include a buffer
space 330 provided in the buffer member 300 and a buffer
membrane 340 provided to cover the buffer space 330.
[0124] The buffer membrane 340 may firstly buffer ex-
ternal impact. The buffer space 330 may secondarily buff-
er the impact that has firstly been buffered by the buffer
membrane 340.
[0125] The second buffer part 320 may include a sec-
ond cushion portion 321 provided between the first buffer
parts 310 and a second pressure portion 322 disposed
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adjacent to the second cushion portion 321.
[0126] The second pressure portion 322 may be dis-
posed between the first buffer part 310 and the second
cushion portion 321. The volume of the second cushion
portion 321 may be larger than the volume of the second
buffer part 120 (refer to FIG. 5) according to an embod-
iment of the present disclosure.
[0127] The volume of the second pressure portion 322
may be smaller than the volume of the second buffer part
120 according to an embodiment of the present disclo-
sure.
[0128] The volume of the second cushion portion 321
may be larger than the volume of the second pressure
portion 322. The second pressure portion 322 may form
a narrow passage. Accordingly, the second cushion por-
tion 321 may perform a function of a cushion that may
buffer external impact, and the cushioning function of the
second cushion portion 321 may be further enhanced
due to the difference in pressure by the second pressure
portion 322.
[0129] The second cushion portion 321 may be posi-
tioned in the rear of the second pressure portion 322. A
plurality of the second cushion portions 321 and a plu-
rality of the second pressure portions 322 may be pro-
vided, but the present disclosure is not limited thereto.
[0130] FIG. 10 is an exploded view of a lens and a
buffer member in an ultrasonic probe according to an-
other embodiment of the present disclosure, and FIG. 11
is a cross-sectional view of the ultrasonic probe illustrated
in FIG. 10.
[0131] As illustrated in FIGS. 10 and 11, an ultrasonic
probe 50 according to another embodiment of the present
disclosure may include almost the same configurations
as the ultrasonic probe 20 (refer to FIG. 3) according to
an embodiment of the present disclosure, but may be
different from the ultrasonic probe 20 in the structure of
a buffer member 400.
[0132] Hereinafter, the structure of the ultrasonic probe
50 according to another embodiment of the present dis-
closure will be described, focusing on the difference.
[0133] The ultrasonic probe 50 according to another
embodiment of the present disclosure includes the buffer
member 200 between the case 21 and the side surface
of the transducer 23 (refer to FIG. 4), so that external
impact applied to a front surface or side edges of the
ultrasonic probe 50 may not be transmitted to the trans-
ducer 23 by the buffer member 400 or the external impact
buffered by the buffer member 400 may be transmitted
to the transducer 23.
[0134] That is, external impact may be first transmitted
to the buffer member 400 and may be buffered in the
buffer member 400, and then transmitted to the trans-
ducer 23. Therefore, by providing the buffer member 400,
the transducer 23 may be prevented from being damaged
by external impact.
[0135] The buffer member 400 may include a first buff-
er part 410 provided along the circumference of the trans-
ducer 23 and a second buffer part 420 provided on a

portion of the first buffer part 410.
[0136] The first buffer part 410 may be looped to cover
the entire side surfaces of the transducer 23. The second
buffer part 420 may be disposed at a position where an
edge of the first buffer part 410 meets. The second buffer
part 420 may extend in a direction from the first buffer
part 410 toward the handle 22.
[0137] The second buffer part 420 may be disposed in
the rear of the first buffer part 410. A plurality of the sec-
ond buffer parts 420 may be provided. In a case where
the first buffer part 410 has a substantially rectangular
ring shape, the second buffer parts 420 may be posi-
tioned at each corner of the first buffer part 410, but are
not limited thereto.
[0138] The buffer member 400 may include a hole 450
through which the transducer 23 including the lens 231
passes. The lens 231 may be brought into contact with
an external target object through the opening 25 of the
case 21 and the hole 450 of the buffer member 400.
[0139] The buffer member 400 may include a buffer
space 430 provided in the buffer member 400 and a buffer
membrane 440 provided to cover the buffer space 430.
[0140] The buffer membrane 440 may firstly buffer ex-
ternal impact. The buffer space 430 may secondarily buff-
er the impact that has firstly been buffered by the buffer
membrane 440.
[0141] The first buffer part 410 may include a first cush-
ion portion 411 provided between the plurality of second
buffer parts 420 and a first pressure portion 412 disposed
adjacent to the first cushion portion 411.
[0142] The first cushion portion 411 may be disposed
between the lens 231 and the handle 22. The volume of
the first cushion portion 411 may be larger than the vol-
ume of the first buffer part 110 (refer to FIG. 5) according
to an embodiment of the present disclosure.
[0143] The volume of the first pressure portion 412 may
be smaller than the volume of the first buffer part 110
according to an embodiment of the present disclosure.
[0144] The volume of the first cushion portion 411 may
be larger than the volume of the first pressure portion
412. The first pressure portion 412 may form a narrow
passage. Accordingly, the first cushion portion 411 may
perform a function of a cushion that may buffer external
impact, and the cushioning function of the first cushion
portion 411 may be further enhanced due to the differ-
ence in pressure by the first pressure portion 412.
[0145] A plurality of the first cushion portions 411 and
a plurality of the first pressure portions 412 may be pro-
vided, and the plurality of first cushion portions 411 and
the plurality of first pressure portions 412 may be alter-
nately arranged. That is, the plurality of first cushion por-
tions 411 may be disposed between the plurality of first
pressure portions 412, and the plurality of first pressure
portions 412 may be disposed between the plurality of
first cushion portions 411.
[0146] The second buffer part 420 may include a sec-
ond cushion portion 421 provided between the first buffer
part 410 and the handle 22, and a second pressure por-
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tion 422 disposed adjacent to the second cushion portion
421.
[0147] The second pressure portion 422 may be dis-
posed between the first buffer part 410 and the second
cushion portion 421. The volume of the second cushion
portion 421 may be larger than the volume of the second
buffer part 120 (refer to FIG. 5) according to an embod-
iment of the present disclosure.
[0148] The volume of the second pressure portion 422
may be smaller than the volume of the second buffer part
120 according to an embodiment of the present disclo-
sure.
[0149] The volume of the second cushion portion 421
may be larger than the volume of the second pressure
portion 422. The second pressure portion 422 may form
a narrow passage. Accordingly, the second cushion por-
tion 421 may perform a function of a cushion that may
buffer external impact, and the cushioning function of the
first second cushion portion 421 may be further enhanced
due to the difference in pressure by the second pressure
portion 422.
[0150] The second cushion portion 421 may be posi-
tioned in the rear of the second pressure portion 422. A
plurality of the second cushion portions 421 and a plu-
rality of the second pressure portions 422 may be pro-
vided, but the present disclosure is not limited thereto.
[0151] FIG. 12 is an exploded view of a lens and a
buffer member in an ultrasonic probe according to an-
other embodiment of the present disclosure. As illustrat-
ed in FIG. 12, an ultrasonic probe 60 according to another
embodiment of the present disclosure may include al-
most the same configurations as the ultrasonic probe 20
(refer to FIG. 3) according to an embodiment of the
present disclosure, but may be different from the ultra-
sonic probe 20 in the structure of a buffer member 500.
[0152] Hereinafter, the structure of the ultrasonic probe
60 according to another embodiment of the present dis-
closure will be described, focusing on the difference.
[0153] The ultrasonic probe 60 may include the trans-
ducer 23 (see FIG. 4) that generates an ultrasonic signal
and includes the lens 231 provided to transmit the ultra-
sonic signal to the outside. The lens 231 may focus the
ultrasonic signal.
[0154] The ultrasonic probe 60 may include the case
21 that accommodates the transducer 23 and has the
opening 25 at one side so that the lens 231 is brought
into contact with an external target object, and the handle
22 mounted on the other side of the case 21.
[0155] The buffer member 500 capable of protecting
the transducer 23 from external impact may be provided
in the case 21. The buffer member 500 may be provided
on one side of the transducer 23.
[0156] The buffer member 500 may be disposed be-
tween the case 21 and the transducer 23. The buffer
member 500 may be provided along the circumference
of the transducer 23. The buffer member 500 may be
disposed to surround a side surface of the transducer
23. The buffer member 500 may be provided to cover

the entirety of the side surfaces of the transducer 23.
[0157] Herein, the circumference of the transducer 23
refers to the rim or outer edge of the transducer 23 and
may include a portion of the rim of the transducer 23 or
the entire rim of the transducer 23.
[0158] The buffer member 500 according to another
embodiment of the present disclosure may be disposed
along at least a portion of the circumference of the trans-
ducer 23. A plurality of the buffer members 500 may be
disposed apart from each other along the circumference
of the transducer 23.
[0159] Four of the buffer members 500 may be dis-
posed along the circumference of the transducer 23.
Each of the buffer members 500 may be disposed at
each corner along the circumference of the transducer
23, but is not limited thereto. For example, a large number
of the buffer members 500 may be disposed at various
positions within a range that may protect the transducer
23 from external impact.
[0160] The buffer member 500 may include a first buff-
er part 510 provided along the circumference of the trans-
ducer 23 and a second buffer part 520 provided on a
portion of the first buffer part 510. The second buffer part
520 may be disposed at a position where an edge of the
first buffer part 510 meets. The second buffer part 520
may extend in a direction from the first buffer part 510
toward the handle 22.
[0161] As is apparent from the above, the present dis-
closure can prevent the transducer from being damaged
because the impact applied from the outside to the trans-
ducer can be buffered by disposing the buffer member
around the transducer.
[0162] The present disclosure can prevent the quality
of the ultrasound image from deteriorating due to external
impact.
[0163] Although the technical idea of the present dis-
closure has been described above with reference to the
specific embodiments, the scope of the present disclo-
sure is not limited to these embodiments. It will be un-
derstood by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the disclosure in the scope of which
is defined in the claims and their equivalents.

Claims

1. An ultrasonic probe comprising:

a transducer generating an ultrasonic signal and
including a lens provided to transmit the ultra-
sonic signal to the outside;
a case accommodating the transducer and hav-
ing an opening at one side so that the lens is
brought into contact with an external target ob-
ject; and
a buffer member provided along a circumfer-
ence of the transducer to protect the transducer
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from external impact and disposed between the
case and the transducer.

2. The ultrasonic probe according to claim 1, wherein:

the transducer further includes a piezoelectric
layer positioned adjacent to the lens and provid-
ed to generate the ultrasonic signal, and
the buffer member is disposed between the case
and the piezoelectric layer.

3. The ultrasonic probe according to claim 2,
wherein the buffer member is provided along a cir-
cumference of the piezoelectric layer to cover the
piezoelectric layer.

4. The ultrasonic probe according to claim 3,
wherein the buffer member is provided to cover en-
tire side surfaces of the piezoelectric layer.

5. The ultrasonic probe according to claim 1,
wherein the hardness of the buffer member is lesser
than the hardness of the case and greater than the
hardness of the lens.

6. The ultrasonic probe according to claim 1,
wherein the elasticity of the buffer member is higher
than the elasticity of the case.

7. The ultrasonic probe according to claim 1,
wherein the buffer member includes a first buffer part
provided along a circumference of the transducer
and a second buffer part provided on a portion of the
first buffer part.

8. The ultrasonic probe according to claim 1,
wherein the buffer member includes a buffer space
provided inside the buffer member and a buffer mem-
brane provided to cover the buffer space.

9. The ultrasonic probe according to claim 8,
wherein the buffer space is filled with a material dif-
ferent from the material of the buffer membrane.

10. The ultrasonic probe according to claim 9,
wherein the buffer space is filled with a fluid.

11. The ultrasonic probe according to claim 7, wherein:

a plurality of the second buffer parts are provid-
ed, and
the first buffer part includes a first cushion por-
tion provided between the plurality of second
buffer parts and a first pressure portion disposed
adjacent to the first cushion portion.

12. The ultrasonic probe according to claim 11,
wherein the volume of the first cushion portion is larg-

er than the volume of the first pressure portion.

13. The ultrasonic probe according to claim 11, wherein:

a plurality of the first cushion portions and a plu-
rality of the first pressure portions are provided,
and
the plurality of first cushion portions and the plu-
rality of first pressure portions are alternately ar-
ranged.

14. The ultrasonic probe according to claim 7,
wherein the second buffer part includes a second
cushion portion having a larger volume than the vol-
ume of the first buffer part, and a second pressure
portion disposed between the first buffer part and
the second cushion portion.

15. The ultrasonic probe according to claim 14,
wherein the volume of the second pressure portion
is smaller than the volume of the second cushion
portion.
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