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(54) ULTRASONIC PROBE

(57) Disclosed herein is a ultrasonic probe (100) that
includes a case (101), a transducer array (104), a driving
device (105) disposed in the case and configured to drive
the transducer array, a thermal conduction member (110)
connected to the driving device and having thermal con-
ductivity, a thermoelectric element (120) comprising a
heat absorbing part (121) and a heat dissipating part
(122), the heat absorbing part disposed to face the ther-
mal conduction member to cool the thermal conduction

member, a fluid cooling apparatus (130) configured to
cool the heat dissipating part of the thermoelectric ele-
ment by circulating a fluid of at least one portion of the
inside of the case to the outside of the case, and a par-
tition (140) configured to divide an inner space of the
case into a first space in which the heat absorbing part
of the thermoelectric element is disposed and a second
space in which the heat dissipating part is disposed.
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Description

BACKGROUND

1. Field

[0001] Embodiments of the present disclosure relate
to an ultrasonic probe, and more particularly, to an ultra-
sonic probe having an improved heat dissipation struc-
ture.

2. Description of the Related Art

[0002] An ultrasound imaging apparatus radiates ul-
trasonic signals toward a target region inside a body of
an object from a surface of the object and then collects
reflected ultrasonic signals (ultrasonic echo signals) to
non-invasively acquire tomograms of soft tissues or im-
ages of blood streams using information thereon.
[0003] The ultrasound imaging apparatus is relatively
small in size, inexpensive, displays an image in real time,
and has high stability due to no radiation exposure as
compared with other diagnostic imaging apparatuses
such as X-ray diagnosis apparatuses, computerized to-
mography (CT) scanners, magnetic resonance imaging
(MRI) apparatuses, and nuclear medicine diagnosis ap-
paratuses. Thus, the ultrasound imaging apparatus has
been widely used for heart diagnosis, celiac diagnosis,
urinary diagnosis, and obstetric diagnosis.
[0004] The ultrasound imaging apparatus may include
an ultrasonic probe to transmit and receive ultrasound.
The ultrasonic probe may transmit ultrasound to an object
via a transducer array and receive echo ultrasound re-
flected by the object.
[0005] When current is supplied to a transducer, the
transducer oscillates and produces ultrasound. In this
case, heat is generated by oscillation of the transducer.
In particular, when a transducer array includes a plurality
of transducer elements, an amount of heat generated
thereby may increase geometrically. Thus, the ultrasonic
probe may include a heat dissipating device to efficiently
dissipate heat.

SUMMARY

[0006] Therefore, it is an aspect of the present disclo-
sure to provide an ultrasonic probe having improved heat
dissipating effects.
[0007] 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.
[0008] In accordance with one aspect of the present
disclosure, an ultrasonic probe includes a case, a trans-
ducer array disposed in the case and configured to gen-
erate ultrasound, a driving device disposed in the case
and configured to drive the transducer array, a thermal
conduction member connected to the driving device and

having thermal conductivity, a thermoelectric element
comprising a heat absorbing part and a heat dissipating
part, the heat absorbing part disposed to face the thermal
conduction member to cool the thermal conduction mem-
ber, a fluid cooling apparatus configured to cool the heat
dissipating part of the thermoelectric element by circu-
lating a fluid of at least one portion of the inside of the
case to the outside of the case, and a partition configured
to divide an inner space of the case into a first space in
which the heat absorbing part of the thermoelectric ele-
ment is disposed and a second space in which the heat
dissipating part is disposed.
[0009] The partition may extend from an inner surface
of the case toward the thermoelectric element to be in
contact with the thermoelectric element.
[0010] The partition may be in contact with a boundary
of the heat absorbing part and the heat dissipating part
of the thermoelectric element.
[0011] The fluid cooling apparatus may be provided to
adjust an amount of the fluid circulating to the outside of
the case in proportion to an amount of heat generated
by the driving device.
[0012] The thermoelectric element may adjust a tem-
perature difference between the heat absorbing part and
the heat dissipating part in proportion to an amount of
heat generated by the driving device.
[0013] The fluid cooling apparatus may include an inlet
pipe configured to move a fluid outside the case into the
second space of the case, and an introduction device
connected to the inlet pipe and configured to forcibly
move the fluid outside the case into the second space of
the case.
[0014] The ultrasonic probe may further include a cable
penetrating one side of the case to supply power to the
driving device, wherein the inlet pipe may be disposed
inside the cable.
[0015] The fluid cooling apparatus may include an out-
let pipe configured to discharge the fluid of the second
space of the case out of the case.
[0016] The fluid cooling apparatus may include a dis-
charge device connected to the outlet pipe and config-
ured to forcibly move the fluid of the second space of the
case out of the case.
[0017] The fluid cooling apparatus may include a dis-
charge hole formed at one portion of the case constituting
the second space of the case and penetrating the case
to discharge the fluid of the second space of the case
out of the case.
[0018] The ultrasonic probe may further include a cool-
ing fin disposed adjacent to the heat dissipating part of
the thermoelectric element.
[0019] The ultrasonic probe may further include a print-
ed circuit board (PCB) electrically connected to the driv-
ing device, wherein the PCB may be disposed in the first
space of the case.
[0020] The ultrasonic probe may further include a ther-
mal conduction block having a size corresponding to the
driving device in contact with one surface of the driving
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device facing the thermal conduction member.
[0021] The transducer array may include transducer
elements arranged two-dimensionally.
[0022] The thermal conduction member may include a
heat pipe.
[0023] In accordance with another aspect of the
present disclosure, an ultrasonic probe includes a case,
a transducer array disposed in the case and configured
to generate ultrasound, a driving device configured to
drive the transducer array and generate heat when driv-
ing the transducer array, a thermal conduction member
configured to conduct heat generated by the driving de-
vice from the transducer array, a thermoelectric element
comprising a heat absorbing part in contact with the ther-
mal conduction member and a heat dissipating part dis-
posed at an opposite side to the heat absorbing part, a
fluid cooling apparatus configured to forcibly supply a
fluid to the heat dissipating part to cool the heat dissipat-
ing part of the thermoelectric element, and a partition
configured to extend to the thermoelectric element from
an inner surface of the case, wherein the fluid cooling
apparatus adjusts an amount of the supplied fluid in pro-
portion to an amount of heat generated by the driving
device.
[0024] The fluid cooling apparatus may include an out-
let pipe configured to discharge the fluid supplied to the
heat dissipating part out of the case.
[0025] The fluid cooling apparatus may include a dis-
charge hole penetrating the case to discharge the fluid
supplied to the heat dissipating part out of the case.
[0026] The ultrasonic probe may further include a cool-
ing fin disposed to be in contact with at least one portion
of the heat dissipating part of the thermoelectric element.
[0027] In accordance with still another aspect of the
present disclosure, an ultrasonic probe includes a case,
a transducer array disposed in the case and configured
to generate ultrasound, a driving device disposed in the
case and configured to drive the transducer array, a ther-
mal conduction member connected to the driving device
and having thermal conductivity, a thermoelectric ele-
ment comprising a heat absorbing part and a heat dissi-
pating part, the heat absorbing part disposed to face the
thermal conduction member to cool the thermal conduc-
tion member, and a fluid cooling apparatus configured to
cool the heat dissipating part of the thermoelectric ele-
ment by circulating air of at least one portion in the case
to the outside of the case, wherein the thermoelectric
element divides an inner space of the case into a first
space in which the heat absorbing part is disposed and
a second space in which the heat dissipating part is dis-
posed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] 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 perspective view illustrating an ultrasound
imaging apparatus according to an embodiment of
the present disclosure.

FIG. 2 is a view illustrating the ultrasonic probe of
FIG. 1.

FIG. 3 is a cross-sectional view of the ultrasonic
probe of FIG. 2.

FIG. 4 is a block diagram for describing a method of
controlling a thermoelectric element and a fluid cool-
ing apparatus of the ultrasonic probe illustrated in
FIG. 3.

FIG. 5 is a cross-sectional view of an ultrasonic probe
200 according to another embodiment of the present
disclosure.

FIG. 6 is a cross-sectional view of an ultrasonic probe
300 according to another embodiment of the present
disclosure.

FIG. 7 is a cross-sectional view of an ultrasonic probe
400 according to another embodiment of the present
disclosure.

FIG. 8 is a cross-sectional view of an ultrasonic probe
500 according to another embodiment of the present
disclosure.

FIG. 9 is a cross-sectional view of an ultrasonic probe
600 according to another embodiment of the present
disclosure.

FIG. 10 is a cross-sectional view of an ultrasonic
probe 700 according to another embodiment of the
present disclosure.

FIG. 11 is a cross-sectional view of an ultrasonic
probe 800 according to another embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0029] Reference will now be made in detail to the em-
bodiments of the present disclosure, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0030] Also, like reference numerals or symbols pro-
vided in the drawings of the present specification repre-
sent members or components that perform substantially
the same functions.
[0031] Throughout the specification, the terms used
are merely used to describe particular embodiments, and
are not intended to limit the present disclosure. As used
herein, the singular forms "a", "an" and "the" are intended
to include the plural forms as well, unless otherwise stat-
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ed. Also, it is to be understood that the terms such as
"include" and "have" are intended to indicate the exist-
ence of the features, numbers, operations, components,
parts, or combinations thereof disclosed in the specifica-
tion, and are not intended to preclude the possibility that
one or more other features, numbers, operations, com-
ponents, parts, or combinations thereof may exist or may
be added.
[0032] It will be understood that, although the terms
"first", "second", etc., may be used herein to describe
various elements, these elements should not be limited
by these terms. The above terms are used only to distin-
guish one component from another. For example, a first
component discussed below could be termed a second
component, and similarly, the second component may
be termed the first component without departing from the
teachings of this disclosure. As used herein, the term
"and/or" includes any and all combinations of one or more
of the associated listed items.
[0033] Meanwhile, the terms used throughout the
specification "front", "rear", "upper", "lower", and the like
are defined based on the drawings and the shape and
position of each element are not limited by these terms.
[0034] Hereinafter, embodiments of the present disclo-
sure will be described in detail with reference to the ac-
companying drawings.
[0035] FIG. 1 is a perspective view illustrating an ultra-
sound imaging apparatus 1 according to an embodiment
of the present disclosure.
[0036] Referring to FIG. 1, the ultrasound imaging ap-
paratus 1 may include a main body 10, an input device
20, a display 30, and an ultrasonic probe 100.
[0037] At least one connection unit 11 may be provided
at one side of the main body 10. A connector 42 connect-
ed to a cable 41 may be physically coupled to the con-
nection unit 11.
[0038] The main body 10 may have a holder 12 in which
the ultrasonic probe 100 is placed. An examiner may
store the ultrasonic probe 100 to be held by the holder
12 when the ultrasound imaging apparatus 1 is not in use.
[0039] The main body 10 may include a moving device
13 provided at a lower part thereof to move the ultrasound
imaging apparatus 1. The moving device 13 may be a
plurality of casters provided at the bottom of the main
body 10. The casters may be aligned to allow the main
body 10 to move in a given direction or may be freely
movably provided to allow the ultrasound imaging appa-
ratus 1 to move in any directions. The moving device 13
may include a locking device (not shown) to stop the ul-
trasound imaging apparatus 1 at a given position. Such
an ultrasound imaging apparatus 1 is referred to as a cart
type ultrasound imaging apparatus.
[0040] However, the ultrasound imaging apparatus
may also be a portable ultrasound imaging apparatus
that can be carried during a long distance movement
which is different from that illustrated in FIG. 1. Here, the
portable ultrasound imaging apparatus may not be pro-
vided with a moving device. Examples of the portable

ultrasound imaging apparatus may include a PACS View-
er, a smart phone, a laptop computer, a PDA, a tablet
PC, and the like, without being limited thereto.
[0041] The ultrasonic probe 100 may transmit and re-
ceive ultrasonic signals in a contact state with the surface
of an object. Particularly, the ultrasonic probe 100 may
transmit an ultrasonic signal to a predetermined region
inside the object in response to a transmit signal received
from the main body 10, receive an ultrasonic echo signal
reflected by the predetermined region of the object, and
transmit the received signal to the main body upon re-
ceiving the ultrasonic echo signal. In this regard, the ul-
trasonic echo signal may be a radio frequency (RF) signal
reflected by the object. However, the ultrasonic echo sig-
nal is not limited thereto and may include all of the re-
flected ultrasonic signals reflected by the object.
[0042] Meanwhile, the object may be a human or ani-
mal without being limited thereto and may also be any
object whose internal structure may be imaged by using
the ultrasonic signals.
[0043] The ultrasonic probe 100 may be connected to
the main body 10 via a connecting member 40. The con-
necting member 40 may include the cable 41 and the
connector 42. The ultrasonic probe 100 may be provided
at one side of the cable 41 and the connector 42 may be
provided at the other side of the cable 41. The connector
42 may be detachably coupled to the connection unit 11
provided in the main body 10. Accordingly, the ultrasonic
probe 100 may be connected to the main body 10.
[0044] The ultrasonic probe 100 may be connected to
the main body 10 via the connecting member 40 to re-
ceive various signals required to control the ultrasonic
probe 100 in a wired communication network therefrom
or transmit analog signals or digital signals correspond-
ing to the ultrasonic echo signals received by the ultra-
sonic probe 100 thereto.
[0045] Specifically, the wired communication network
refers to a communication network capable of transmit-
ting and receiving signals via a cable. According to an
embodiment, the main body 10 may exchange various
signals with the ultrasonic probe 100 via a wired commu-
nication network such as Peripheral Component Inter-
connect (PCI), PCI-express, and Universe Serial Bus
(USB), without being limited thereto.
[0046] However, the present embodiment is not limited
thereto and the ultrasonic probe 100 may also be con-
nected to the main body 10 via a wireless communication
network to receive various signals required to control the
ultrasonic probe 100 therefrom or transmit analog signals
or digital signals corresponding to the ultrasonic echo
signals received by the ultrasonic probe 100 thereto. The
wireless communication network refers to any type of
network that establishes connections without cables. In
this case, the main body 10 may perform wireless com-
munications with the ultrasonic probe 100 via at least one
of a short-range wireless communication module and a
mobile communication module.
[0047] The short-range communication module refers
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to a module for short-range communication within a pre-
determined distance. For example, short-range commu-
nication technologies may include Wireless LAN, Wi-Fi,
Bluetooth, Zigbee, Wi-Fi- Direct (WFD), Infrared Data As-
sociation (IrDA), Bluetooth Low Energy (BLE), Near Field
Communication (NFC), and the like, without being limited
thereto.
[0048] The mobile communication module may ex-
change wireless signals with at least one of a base sta-
tion, an external terminal, and a server on a mobile com-
munication network. In this regard, the wireless signals
refer to signals including various types of data. That is,
the main body 10 may exchange signals including vari-
ous types of data with the ultrasonic probe 100 via at
least one of the base station and the server.
[0049] For example, the main body 10 may exchange
signals including various types of data with the ultrasonic
probe 100 via a base station on a mobile communication
network such as 3G and 4G telecommunication net-
works. In addition, the main body 10 may exchange data
with a hospital server or other medical devices in a hos-
pital connected via a Picture Archiving and Communica-
tion System (PACS). In addition, the main body 10 may
transmit and receive data in accordance with Digital Im-
aging and Communication in Medicine (DICOM) stand-
ards, without being limited thereto.
[0050] The configuration of the ultrasonic probe 100
will be described in more detail later.
[0051] Meanwhile, the main body 10 may be provided
with an image processor configured to convert echo ul-
trasound received by the ultrasonic probe into an ultra-
sound image. The image processor may be implemented
as a hardware processor such as a microprocessor or a
software processor executed on a hardware platform.
[0052] The image processor may generate an ultra-
sound image through scan conversion of echo ultra-
sound. In this regard, the ultrasound image may include
not only a gray scale image acquired by scanning the
object in an amplitude mode (A-mode), a brightness
mode (B-mode), and a motion mode (M-mode) but also
a Doppler image representing an image of a moving ob-
ject by using the Doppler Effect. The Doppler image may
include a blood stream Doppler image showing a flow of
blood (color Doppler image), a tissue Doppler image
showing movement of tissues, and a spectral Doppler
image illustrating a speed of a moving object as wave-
forms.
[0053] The image processor may extract a B-mode
component from the echo ultrasound received by the ul-
trasonic probe to generate a B-mode image. The image
processor may generate an ultrasound image expressed
in such a manner that the intensity of the echo ultrasound
is warped based on the B-mode component.
[0054] Similarly, the image processor may extract a
Doppler component from the echo ultrasound and gen-
erate a Doppler image that expresses the motion of the
object in a color or waveform based on the extracted
Doppler component.

[0055] Furthermore, the image processor may gener-
ate a 3D ultrasound image by volume rendering volume
data acquired from echo ultrasound or an elastic image
in which the degree of deformation of the object according
to pressure is imaged. In addition, the image processor
may display various additional information on the ultra-
sound image in texts or graphics.
[0056] Meanwhile, the generated ultrasound image
may be stored in a memory inside or outside the main
body. Alternatively, the ultrasound image may be stored
in a web storage or a cloud server which performs a stor-
age function on the web.
[0057] The main body 10 may include an input device
20. The input device 20 may be provided in the form of
keyboard, foot switch, foot pedal, or the like. When the
input device 20 is a keyboard, the keyboard may be pro-
vided at the upper portion of the main body 10. The key-
board may include at least one of a switch, a key, a joy-
stick, and a trackball. When the input device 20 is a foot
switch or a foot pedal, the foot switch or the foot pedal
may be provided at a lower portion of the main body 10.
[0058] Alternatively, the input device 20 may also be
implemented using a software component such as a
graphic user interface. In this case, the input device 20
may be displayed via the display 30 and the display 30
may be implemented using a touch screen type.
[0059] The examiner may control the operation of the
ultrasound imaging apparatus 1 by using the input device
20. For example, a mode selection command to select
A-mode, B-mode, M-mode, or Doppler image may be
input thereby. Furthermore, an ultrasound diagnosis start
command may be input thereby. A command input via
the input device 20 may be transmitted to the main body
10 via a wired or wireless communication network.
[0060] The display 30 may include a first display 31
and a second display 32. The display 30 may display an
ultrasound image acquired during ultrasound diagnosis.
In addition, the display 30 may display applications re-
lated to the operation of the ultrasound imaging appara-
tus 1. For example, the first display 31 may display an
ultrasound image acquired during ultrasound diagnosis.
The second display 32 may display items related to the
operation of the ultrasound imaging apparatus.
[0061] The first display 31 and/or the second display
32 may be implemented in various ways using a cathode
ray tube (CRT), a liquid crystal display (LCD), a light emit-
ting diode (LED), a plasma display panel (PDP), an or-
ganic light emitting diode (OLED), and the like. The first
display 31 and/or the second display 32 may be provided
in a state of being coupled to or separated from the main
body 10.
[0062] Although FIG. 1 illustrates that the display 30
includes the first display 31 and the second display 32,
the first display 31 or the second display 32 may be omit-
ted if required.
[0063] FIG. 2 is a view illustrating the ultrasonic probe
100 of FIG. 1. FIG. 3 is a cross-sectional view of the
ultrasonic probe 100 of FIG. 2. FIG. 4 is a block diagram
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for describing a method of controlling a thermoelectric
element 120 and a fluid cooling apparatus 130 of the
ultrasonic probe 100 illustrated in FIG. 3. In this regard,
FIG. 3 is a cross-sectional view of the ultrasonic probe
100 of FIG. 2 taken along a substantially horizontal line.
[0064] Referring to FIGS. 2 to 4, the ultrasonic probe
100 may include a case 101, an acoustic module 103
disposed at a portion in the case 101, and a driving device
105 configured to drive the acoustic module 103.
[0065] A part of the acoustic module 103 may be ex-
posed to the outside of the case 101 via an opening 102
formed at a front portion of the case 101. Accordingly,
the ultrasonic probe 100 may transmit and receive ultra-
sonic signals in a contact state with the surface of the
object.
[0066] The driving device 105 may be connected to
the acoustic module 103 via an interposer 106 to drive
the acoustic module 103. As the driving device 105 drives
the acoustic module 103, a transducer array 104 may be
driven.
[0067] The acoustic module 103 may include the trans-
ducer array 104 that converts electrical signals into ul-
trasonic signals and vice versa to transmit ultrasonic sig-
nals toward the inside of the object. The transducer array
104 may include a plurality of transducer elements 104a.
[0068] The ultrasonic probe 100 generates ultrasonic
signals by using the transducer array 104, transmits the
ultrasonic signals toward a target region inside the object,
and receives ultrasonic echo signals reflected by the tar-
get region inside the object by using the transducer array
104.
[0069] When the ultrasonic echo signal arrives at the
transducer array 104, the transducer array 104 oscillates
at a predetermined frequency corresponding to a fre-
quency of the ultrasonic echo signal to output AC voltage
having a frequency corresponding to the oscillation fre-
quency of the transducer array 104. Thus, the transducer
array 104 may convert the received ultrasonic echo sig-
nal into an echo signal that is an electrical signal.
[0070] Each of the transducer elements 14a constitut-
ing the transducer array 104 may convert ultrasonic sig-
nals into electrical signals and vice versa. To this end,
the transducer elements 104a may be implemented us-
ing a magnetostrictive ultrasonic transducer that uses a
magnetostrictive effect of a magnetic material, a piezo-
electric ultrasonic transducer or a piezoelectric microma-
chined ultrasonic transducer (pMUT) which uses a pie-
zoelectric effect of a material, or a capacitive microma-
chined ultrasonic transducer (cMUT) that transmits and
receives ultrasound by using oscillation of hundreds of
or thousands of micromachined thin films.
[0071] Meanwhile, the transducer elements 104a of
the ultrasonic probe 100 may be arranged in a convex
shape as illustrated in FIG. 2 or may be linearly arranged
although not shown therein. In both cases, the basic op-
eration principle of the ultrasonic probe 100 is the same.
However, since the ultrasonic signals are emitted from
the transducer elements 104a in a fan shape in the case

of the ultrasonic probe 100 in which the transducer ele-
ments 104a are arranged in the convex shape, an ultra-
sound image may also be generated in a fan shape.
[0072] Meanwhile, as illustrated in FIG. 2, the trans-
ducer array 104 may be provided as a two-dimensional
(2D) transducer array in which the transducer elements
104a are two-dimensionally arranged. When the trans-
ducer array 104 is provided as the 2D transducer array,
the ultrasonic probe 100 may acquire a three-dimension-
al (3D) image of the inside of the object. On the contrary,
although not shown in the drawings, the transducer array
104 may be provided as a one-dimensional (1D) trans-
ducer array. When the transducer array 104 is provided
as a 1D transducer array, the ultrasonic probe 100 may
acquire volume information of the inside of the object
while mechanically moving the 1D transducer array and
transmit ultrasonic echo signals capable of generating a
3D ultrasound image to the main body 10.
[0073] Meanwhile, in the ultrasonic probe 100, when
the driving device 105 drives the acoustic module 103 to
allow the transducer elements 104a to transmit or receive
ultrasound, the driving device 105 and/or the transducer
elements 104a may oscillate. This oscillation generates
heat. Particularly, when the transducer array 104 is a 2D
transducer array, an amount of heat generated by the
transducer array 104 and the driving device 105 that
drives the transducer array 104 increases. The heat may
cause inconvenience to a patient when delivered to the
patient through the transducer array 104 or cause ad-
verse effects on a printed circuit board (PCB) 109 to de-
teriorate the quality of image when remaining in the main
body 10.
[0074] Thus, the ultrasonic probe 100 according to the
present embodiment may include a thermal conduction
member 110 connected to the driving device 105, a ther-
moelectric element 120 configured to cool the thermal
conduction member 110, a fluid cooling apparatus 130
configured to cool the thermoelectric element 120, and
a partition 140 configured to divide an inner space of the
case 101.
[0075] The thermal conduction member 110 may be
configured to include a material having a high thermal
conductivity. The thermal conduction member 110 may
be connected to the driving device 105 to allow heat to
be transferred from the driving device 105. The thermal
conduction member 110 may conduct heat generated in
the driving device 105 backward from the front of the
ultrasonic probe 100.
[0076] Referring to FIG. 3, one end 111 of the thermal
conduction member 110 may be connected to the driving
device 105 via a thermal conduction block 107. Particu-
larly, the one end 111 of the thermal conduction member
110 may be inserted into one surface of the thermal con-
duction block 107, and the other surface of the thermal
conduction block 107 opposite to the one surface may
be brought into contact with the driving device 105. Ac-
cordingly, heat generated in the driving device 105 may
be transferred to the thermal conduction member 110 via
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the thermal conduction block 107.
[0077] The thermal conduction block 107 may be con-
figured to include a high thermal conductivity. The ther-
mal conduction block 107 may be provided such that the
other surface thereof in contact with the driving device
105 has a size substantially the same as that of a contact
surface of the driving device 105. That is, the thermal
conduction block 107 having the size corresponding to
one surface of the driving device 105 facing the thermal
conduction member 110 may be brought into contact with
the driving device 105. Meanwhile, the thermal conduc-
tion block 107 may be omitted, if required.
[0078] The other end 112 of the thermal conduction
member 110 opposite to the one end 111 may be con-
nected to the thermoelectric element 120. The other end
112 of the thermal conduction member 110 may contact
a heat absorbing part 121 of the thermoelectric element
120.
[0079] According to this configuration, the one end 111
of the thermal conduction member 110 is connected to
the driving device 105 having a relatively high tempera-
ture and the other end 112 is connected to the heat ab-
sorbing part 121 of the thermoelectric element 120 hav-
ing a relatively low temperature so that heat is conducted
from the left to the right in the drawing. That is, the thermal
conduction member 110 may conduct heat generated in
the driving device 105 to the heat absorbing part 121 of
the thermoelectric element 120.
[0080] The thermal conduction member 110 may be
provided in the form of a rod or a pipe. The thermal con-
duction member 110 may be provided as a heat pipe.
[0081] The thermoelectric element 120 may include
the heat absorbing part 121 disposed at one side and a
heat dissipating part 122 disposed at the other side op-
posite to the heat absorbing part 121. The thermoelectric
element 120 is a device using a Peltier effect in which
the heat absorbing part 121 and the heat dissipating part
122 are formed by supplying a current. The thermoelec-
tric element 120 is well known in the art, and thus detailed
descriptions thereof will be omitted.
[0082] The thermoelectric element 120 may cool the
other end 112 of the thermal conduction member 110.
The heat absorbing part 121 of the thermoelectric ele-
ment 120 may be disposed to face the thermal conduction
member 110. Particularly, as the heat absorbing part 121
of the thermoelectric element 120 is in contact with the
thermal conduction member 110, the other end 112 of
the thermal conduction member 110 may be cooled.
[0083] The heat dissipating part 122 of the thermoe-
lectric element 120 may be cooled by the fluid cooling
apparatus 130 which will be described later.
[0084] Referring to FIG. 4, the thermoelectric element
120 may be provided to control a temperature difference
between the heat absorbing part 121 and the heat dissi-
pating part 122 in proportion to the amount of heat gen-
erated by the driving device 105. That is, when a tem-
perature sensor 105a measures a temperature of the
driving device 105 and transmits the measured temper-

ature of the driving device 105 to a controller 108, the
controller 108 may adjust the intensity of current supplied
to the thermoelectric element 120. Specifically, when the
temperature of the driving device 105 is relatively high
due to a large amount of heat generated by the driving
device 105, the controller 108 may increase the intensity
of current supplied to the thermoelectric element 120 to
lower the temperature of the heat absorbing part 121
relatively more. On the contrary, when the temperature
of the driving device 105 is relatively low due to a small
amount of heat generated by the driving device 105, the
controller 108 may decrease the intensity of current sup-
plied to the thermoelectric element 120 to lower the tem-
perature of the heat absorbing part 121 relatively less.
[0085] According to this configuration, the ultrasonic
probe 100 according to the present embodiment may
quickly conduct heat generated in the driving device 105
in a direction away from the driving device 105.
[0086] The fluid cooling apparatus 130 may cool the
heat dissipating part 122 of the thermoelectric element
120 by circulating a fluid from at least one part of the case
101 out of the case 101. Particularly, the fluid cooling
apparatus 130 may supply a fluid to the heat dissipating
part 122 of the thermoelectric element 120 from the out-
side. The fluid cooling apparatus 130 may supply the fluid
into a second space 101b in the case 101. In this regard,
the fluid may be air. The fluid cooling apparatus 130 ac-
cording to the present embodiment may include an inlet
pipe 131, an introduction device 132, an outlet pipe 133,
and a discharge device 134.
[0087] The inlet pipe 131 may be provided to move the
fluid into the second space 101b of the case 101 from
the outside of the case 101. That is, the inlet pipe 131
may guide the fluid outside the case 101 into the case
101. The inlet pipe 131 may be disposed inside a cable
C that penetrates one side of the case 101 to supply
power to the driving device 105. Accordingly, the inlet
pipe 131 may penetrate the case 101. The inlet pipe 131
may be disposed to face the heat dissipating part 122.
However, the present embodiment is not limited thereto
and the inlet pipe 131 may also be disposed at a position
where the fluid may be injected into the second space
101b without facing the heat dissipating part 122.
[0088] The introduction device 132 may be connected
to the inlet pipe 131 and provided to forcibly move the
fluid outside the case 101 into the second space 101b of
the case 101. The introduction device 132 may include
a pump to force the fluid to move. The introduction device
132 may be controlled by the controller 108. Particularly,
when a user inputs a command via the input device 20,
the controller 108 may control the introduction device 132
such that the introduction device 132 injects the fluid into
the case 101 via the inlet pipe 131 upon receiving the
command. In this regard, the controller 108 may be pro-
vided to control an amount of the fluid supplied by the
introduction device 132 as needed. Detailed descriptions
thereof will be given later.
[0089] The outlet pipe 133 may be provided to dis-
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charge the fluid of the second space 101b of the case
101 out of the case 101. That is, the outlet pipe 133 may
guide the fluid contained in the second space 101b of
the case 101 to the outside of the case 101. In the same
manner as the inlet pipe 131, the outlet pipe 133 may be
disposed in the cable C. Accordingly, the outlet pipe 133
may penetrate the case 101.
[0090] The discharge device 134 is connected to the
outlet pipe 133 and provided to forcibly move the fluid
inside the second space 101b of the case 101 out of the
case 101. The discharge device 134 may include a pump
to force the fluid to move. The discharge device 134 may
be controlled by the controller 108. Particularly, when the
user inputs a command via the input device 20, the con-
troller 108 may control the discharge device 134 such
that the discharge device 134 discharges the fluid out of
the case 101 via the outlet pipe 133 upon receiving the
command. In this regard, the controller 108 may be pro-
vided to control an amount of the fluid discharged by the
discharge device 134 as needed. Detailed descriptions
thereof will be given later.
[0091] The aforementioned introduction device 132
and discharge device 134 may be omitted, if required.
Particularly, the ultrasonic probe 100 according to the
present embodiment may include only the introduction
device 132 without having the discharge device 134. In
this case, discharging of the fluid contained in the second
space 101b of the case 101 may be performed by a pres-
sure difference between the inside and the outside of the
case 101. On the contrary, the ultrasonic probe 100 ac-
cording to the present embodiment may include only the
discharge device 134 without having the introduction de-
vice 132. In this case, injecting of the fluid into the second
space 101b of the case 101 may be performed by a pres-
sure difference between the inside and the outside of the
case 101.
[0092] Referring to FIG. 4, the fluid cooling apparatus
130 may be provided to adjust the amount of the fluid
circulating to the outside of the case 101 in proportion to
the amount of heat generated in the driving device 105.
That is, when the temperature sensor 105a measures
the temperature of the driving device 105 and transmits
the measured temperature of the driving device 105 to
the controller 108, the controller 108 may adjust the
amount of the fluid injected into the second space 101b
by the fluid cooling apparatus 130. Particularly, when the
temperature of the driving device 105 is relatively high
due to a large amount of heat generated in the driving
device 105, the controller 108 may control the fluid cool-
ing apparatus 130 to increase an amount of the fluid in-
jected into the second space 101b in which the heat dis-
sipating part 122 is disposed. On the contrary, when the
temperature of the driving device 105 is relatively low
due to a small amount of heat generated in the driving
device 105, the controller 108 may control the fluid cool-
ing apparatus 130 to decrease the amount of the fluid
injected into the second space 101b in which the heat
dissipating part 122 is disposed.

[0093] According to this configuration, the ultrasonic
probe 100 according to the present embodiment may
quickly cool the heat dissipating part 122 of the thermo-
electric element 120.
[0094] The partition 140 may divide the inner space of
the case 101 into a first space 101a in which the heat
absorbing part 121 of the thermoelectric element 120 is
disposed and the second space 101b in which the heat
dissipating part 122 is disposed. Particularly, the partition
140 may extend from an inner surface of the case 101
to the thermoelectric element 120 to be in contact with
the thermoelectric element 120. The partition 140 may
contact a boundary of the heat absorbing part 121 and
the heat dissipating part 122 of the thermoelectric ele-
ment 120. The partition 140 may be formed of a heat
insulating member such that heat of the second space
101b is not transferred to the first space 101a.
[0095] The partition 140 may support edges of the heat
absorbing part 121 and the heat dissipating part 122 of
the thermoelectric element 120. The partition 140 may
be integrally formed with the case 101. Alternatively, the
partition 140 may be provided separately from the case
101 and mounted on the case 101.
[0096] Since the partition 140 completely divides the
inner space of the case 101 into the first space 101a and
the second space 101b, transfer of heat generated in the
heat dissipating part 122 of the thermoelectric element
120 back to the driving device 105 may be prevented.
That is, the ultrasonic probe 100 according to the present
embodiment may have a high heat dissipating efficiency
by cooling the heat dissipating part 122 by circulating
only the fluid contained in the second space 101b in which
the heat dissipating part 122 of the thermoelectric ele-
ment 120 is disposed out of the case 101.
[0097] Also, the PCB 109 that is electrically connected
to the driving device 105 and controls the ultrasonic probe
100 may be disposed in the first space 101a of the case
101. Since the PCB 109 is disposed in the first space
101a separated from the second space 101b that com-
municates with the outside, the ultrasonic probe 100 ac-
cording to the present embodiment may prevent the PCB
109 from being damaged by harmful substances from
the outside.
[0098] As described above, the ultrasonic probe 100
according to the present embodiment generates a large
amount of heat since the transducer array 104 is a 2D
transducer array. However, since the thermal conduction
member 110 conducts heat generated by the driving de-
vice 105 and/or the acoustic module 103 to the thermo-
electric element 120, the thermoelectric element 120
cools the thermal conduction member 110, and the fluid
cooling apparatus 130 quickly cools the heat dissipating
part 122 of the thermoelectric element 120, the ultrasonic
probe 100 may have a high heat dissipating efficiency.
Thus, the ultrasonic probe 100 according to the present
embodiment may not cause inconvenience to the object
by preventing heat from being transferred to the object,
may not deteriorate the quality of image due to adverse
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effects of heat on the driving device 105 and/or the PCB
109, and may have high durability by protecting the driv-
ing device 105 and/or the PCB 109 from harmful sub-
stances of the outside.
[0099] FIG. 5 is a cross-sectional view of an ultrasonic
probe 200 according to another embodiment of the
present disclosure.
[0100] The ultrasonic probe 200 will be described with
reference to FIG. 5. The same reference numerals may
be applied to the same elements as those illustrated in
FIGS. 3 and 4 and descriptions thereof may be omitted.
[0101] The ultrasonic probe 200 may include a case
201, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 120, a fluid cooling apparatus 230, and a partition
140. Here, the acoustic module 103, the driving device
105, the thermal conduction member 110, the thermoe-
lectric element 120, and the partition 140 are the same
as those illustrated in FIGS. 3 and 4, and thus detailed
descriptions thereof will not be repeated.
[0102] The fluid cooling apparatus 230 of the ultrasonic
probe 200 may cool the heat dissipating part 122 of the
thermoelectric element 120 by circulating a fluid con-
tained in at least one part of the case 201 out of the case
201. The fluid cooling apparatus 230 may include an inlet
pipe 231, an introduction device 132, and a discharge
hole 235.
[0103] The inlet pipe 231 may be provided to move a
fluid into the second space 201b of the case 201 from
the outside of the case 201. The inlet pipe 231 may be
connected to the introduction device 132 to guide the
fluid forcibly moved by the introduction device 132 into
the second space 201b of the case 201. The inlet pipe
231 may be disposed in the cable C. The introduction
device 132 may be controlled by the controller 108 to
adjust an amount of the fluid supplied into the second
space 201b.
[0104] The ultrasonic probe 200 according to the
present embodiment may include the discharge hole 235
formed at a portion constituting the second space 201b
of the case 201 which is different from the outlet pipe 133
and the discharge device 134 of the ultrasonic probe 100
illustrated in FIGS. 3 and 4.
[0105] The discharge hole 235 may be formed to pen-
etrate at least one portion of the case 201 constituting
the second space 201b to communicate the second
space 201b of the case 201 with the outside of the case
201. The discharge hole 235 may be formed at a left
potion and/or a right portion (at an upper portion and/or
a lower portion of FIG. 5) of the case 201. Alternatively,
the discharge hole 235 may be formed at a rear portion
(at a right portion in FIG. 5) of the case 201.
[0106] According to this configuration, the fluid cooling
apparatus 230 according to the present embodiment may
allow the fluid supplied via the inlet pipe 231 to exchange
heat with the heat dissipating part 122 of the thermoe-
lectric element 120 and then to be discharged out of the
case 201 via the discharge hole 235. That is, the fluid

introduced into the second space 201b via the inlet pipe
231 may be discharged out of the case 201 by a pressure
difference between the second space 201b of the case
201 and the outside of the case 201 caused by introduc-
tion of the fluid into the second space 201b.
[0107] According to this configuration, the ultrasonic
probe 200 illustrated in FIG. 5 may be manufactured with
lower manufacturing cost than the ultrasonic probe 100
illustrated in FIGS. 3 and 4.
[0108] FIG. 6 is a cross-sectional view of an ultrasonic
probe 300 according to another embodiment of the
present disclosure.
[0109] The ultrasonic probe 300 will be described with
reference to FIG. 6. The same reference numerals may
be applied to the same elements as those illustrated in
FIG. 5 and descriptions thereof may be omitted.
[0110] The ultrasonic probe 300 may include a case
201, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 120, a fluid cooling apparatus 230, a partition 140,
and a cooling fin 350. Here, the case 201, the acoustic
module 103, the driving device 105, the thermal conduc-
tion member 110, the thermoelectric element 120, the
fluid cooling apparatus 230, and the partition 140 are the
same as those illustrated in FIG. 5, and thus detailed
descriptions thereof will not be repeated.
[0111] The ultrasonic probe 300 may further include
the cooling fin 350 to increase a cooling efficiency of the
heat dissipating part 122 of the thermoelectric element
120. The cooling fin 350 may be disposed to be adjacent
to the heat dissipating part 122.
[0112] The cooling fin 350 may contact at least one
portion of the heat dissipating part 122 of the thermoe-
lectric element 120. The cooling fin 350 may receive heat
from the heat dissipating part 122 of the thermoelectric
element 120 and be cooled by the fluid cooling apparatus
230. In this case, since the cooling fin 350 includes a
plurality of fins to enlarge a contact area with the fluid
supplied by the fluid cooling apparatus 230, the heat dis-
sipating part 122 of the thermoelectric element 120 may
be quickly cooled.
[0113] The cooling fin 350 may have a size larger than
the heat dissipating part 122 of the thermoelectric ele-
ment 120. Thus, the cooling fin 350 may enlarge a contact
area with the fluid supplied by the fluid cooling apparatus
230. The cooling fin 350 may be formed of a material
having a high thermal conductivity.
[0114] According to this configuration, the ultrasonic
probe 300 illustrated in FIG. 6 may have a higher heat
dissipating efficiency than that of the ultrasonic probe
200 illustrated in FIG. 5.
[0115] FIG. 7 is a cross-sectional view of an ultrasonic
probe 400 according to another embodiment of the
present disclosure.
[0116] The ultrasonic probe 400 will be described with
reference to FIG. 7. The same reference numerals may
be applied to the same elements as those illustrated in
FIGS. 3 and 4 and descriptions thereof may be omitted.
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[0117] The ultrasonic probe 400 may include a case
101, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 120, a fluid cooling apparatus 130, a partition 140,
and a cooling fin 350. Here, the case 101, the acoustic
module 103, the driving device 105, the thermal conduc-
tion member 110, the thermoelectric element 120, the
fluid cooling apparatus 130, and the partition 140 are the
same as those illustrated in FIGS. 3 and 4, and thus de-
tailed descriptions thereof will not be repeated.
[0118] The ultrasonic probe 400 may further include
the cooling fin 350 in comparison with the ultrasonic
probe 100 illustrated in FIGS. 3 and 4. The configuration
of the cooling fin 350 may be the same as that of the
cooling fin 350 illustrated in FIG. 6.
[0119] That is, the ultrasonic probe 400 according to
the embodiment illustrated in FIG. 7 may include the cool-
ing fin 350 in contact with at least one portion of the heat
dissipating part 122 of the thermoelectric element 120.
Since the cooling fin 350 includes a plurality of fins to
enlarge a contact area with the fluid supplied by the fluid
cooling apparatus 130, the heat dissipating part 122 of
the thermoelectric element 120 may be quickly cooled.
[0120] According to this configuration, the ultrasonic
probe 400 illustrated in FIG. 7 may have a higher heat
dissipating efficiency than the ultrasonic probe 100 illus-
trated in FIGS. 3 and 4.
[0121] FIG. 8 is a cross-sectional view of an ultrasonic
probe 500 according to another embodiment of the
present disclosure.
[0122] The ultrasonic probe 500 will be described with
reference to FIG. 8. The same reference numerals may
be applied to the same elements as those illustrated in
FIGS. 3 and 4 and descriptions thereof may be omitted.
[0123] The ultrasonic probe 500 may include a case
101, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 520, and a fluid cooling apparatus 130. Here, the
case 101, the acoustic module 103, the driving device
105, the thermal conduction member 110, and the fluid
cooling apparatus 130 are the same as those illustrated
in FIGS. 3 and 4, and thus detailed descriptions thereof
will not be repeated.
[0124] In the ultrasonic probe 500, a thermoelectric el-
ement 520 may divide the inner space of the case 101
into a first space 101a in which a heat absorbing part 521
is disposed and a second space 101b in which a heat
dissipating part 522 is disposed, which is different from
the embodiment illustrated in FIGS. 3 and 4. Accordingly,
the heat absorbing part 521 of the thermoelectric element
520 has a larger area so as to cool the other end 112 of
the thermal conduction member 110 more quickly. Since
the heat dissipating part 522 also has a larger area, a
contact area with a fluid supplied by the fluid cooling ap-
paratus 130 increases so as to cool the heat dissipating
part 522 more quickly.
[0125] According to this configuration, the ultrasonic
probe 500 according to the embodiment illustrated in FIG.

8 may prevent transfer of heat of the second space 101b
back to the first space 101a more completely in compar-
ison with the ultrasonic probe 100 illustrated in FIGS. 3
and 4 and may have a higher heat dissipating efficiency
by increasing the areas of the heat absorbing part 521
and the heat dissipating part 522.
[0126] FIG. 9 is a cross-sectional view of an ultrasonic
probe 600 according to another embodiment of the
present disclosure.
[0127] The ultrasonic probe 600 will be described with
reference to FIG. 9. The same reference numerals may
be applied to the same elements as those illustrated in
FIG. 5 and descriptions thereof may be omitted.
[0128] The ultrasonic probe 600 may include a case
201, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 520, and a fluid cooling apparatus 230. Here, the
case 201, the acoustic module 103, the driving device
105, the thermal conduction member 110, and the fluid
cooling apparatus 230 are the same as those illustrated
in FIG. 5, and thus detailed descriptions thereof will not
be repeated.
[0129] In the ultrasonic probe 600, the thermoelectric
element 520 may divide the inner space of the case 101
into the first space 101a in which the heat absorbing part
521 is disposed and the second space 201b in which the
heat dissipating part 522 is disposed in the same manner
of the ultrasonic probe 500 illustrated in FIG. 8.
[0130] According to this configuration, the ultrasonic
probe 600 according to the embodiment illustrated in FIG.
9 may prevent transfer of heat of the second space 201b
back to the first space 101a via the partition 140 more
completely in comparison the ultrasonic probe 200 illus-
trated in FIG. 5 and may have a higher heat dissipating
efficiency by increasing the areas of the heat absorbing
part 521 and the heat dissipating part 522.
[0131] FIG. 10 is a cross-sectional view of an ultrasonic
probe 700 according to another embodiment of the
present disclosure.
[0132] The ultrasonic probe 700 will be described with
reference to FIG. 10. The same reference numerals may
be applied to the same elements as those illustrated in
FIG. 6 and descriptions thereof may be omitted.
[0133] The ultrasonic probe 700 may include a case
201, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 520, and a fluid cooling apparatus 230. Here, the
case 201, the acoustic module 103, the driving device
105, the thermal conduction member 110, and the fluid
cooling apparatus 230 are the same as those illustrated
in FIG. 6, and thus detailed descriptions thereof will not
be repeated.
[0134] In the ultrasonic probe 700, the thermoelectric
element 520 may divide the inner space of the case 101
into the first space 101a in which the heat absorbing part
521 is disposed and the second space 201b in which the
heat dissipating part 522 is disposed in the same manner
of the ultrasonic probe 500 illustrated in FIG. 8.
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[0135] According to this configuration, the ultrasonic
probe 700 according to the embodiment illustrated in FIG.
10 may prevent transfer of heat of the second space 101b
back to the first space 101a via the partition 140 more
completely in comparison the ultrasonic probe 200 illus-
trated in FIG. 6 and may have a higher heat dissipating
efficiency by increasing the areas of the heat absorbing
part 521 and the heat dissipating part 522.
[0136] FIG. 11 is a cross-sectional view of an ultrasonic
probe 800 according to another embodiment of the
present disclosure.
[0137] The ultrasonic probe 800 will be described with
reference to FIG. 11. The same reference numerals may
be applied to the same elements as those illustrated in
FIG. 7 and descriptions thereof may be omitted.
[0138] The ultrasonic probe 800 may include a case
101, an acoustic module 103, a driving device 105, a
thermal conduction member 110, a thermoelectric ele-
ment 520, and a fluid cooling apparatus 130. Here, the
case 101, the acoustic module 103, the driving device
105, the thermal conduction member 110, and the fluid
cooling apparatus 130 are the same as those illustrated
in FIG. 7, and thus detailed descriptions thereof will not
be repeated.
[0139] In the ultrasonic probe 800, the thermoelectric
element 520 may divide the inner space of the case 101
into the first space 101a in which the heat absorbing part
521 is disposed and the second space 101b in which the
heat dissipating part 522 is disposed in the same manner
of the ultrasonic probe 500 illustrated in FIG. 8.
[0140] According to this configuration, the ultrasonic
probe 800 according to the embodiment illustrated in FIG.
11 may prevent transfer of heat of the second space 101b
back to the first space 101a via the partition 140 more
completely in comparison the ultrasonic probe 400 illus-
trated in FIG. 7 and may have a higher heat dissipating
efficiency by increasing the areas of the heat absorbing
part 521 and the heat dissipating part 522.
[0141] As is apparent from the above description, an
ultrasonic probe according to the present disclosure may
have a high heat dissipating efficiency by forcibly circu-
lating a fluid.
[0142] According to the present disclosure, the ultra-
sonic probe may have a high heat dissipating efficiency
by preventing transfer of heat back to the driving device
by separating the heat absorbing part of the thermoelec-
tric element from a heat dissipating part thereof.
[0143] According to the present disclosure, the ultra-
sonic probe may have a high image quality by increasing
heat dissipating effects.
[0144] According to the present disclosure, the ultra-
sonic probe may protect the PCB from external substanc-
es by dividing the inner space of the case into a space
in which the PCB is disposed and a space communicating
with the outside.
[0145] Although a few embodiments of the present dis-
closure have been shown and described, it would be ap-
preciated 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.

Claims

1. An ultrasonic probe comprising:

a case;
a transducer array disposed in the case and con-
figured to generate ultrasound;
a driving device disposed in the case and con-
figured to drive the transducer array;
a thermal conduction member connected to the
driving device and having thermal conductivity;
a thermoelectric element comprising a heat ab-
sorbing part and a heat dissipating part, the heat
absorbing part disposed to face the thermal con-
duction member to cool the thermal conduction
member;
a fluid cooling apparatus configured to cool the
heat dissipating part of the thermoelectric ele-
ment by circulating a fluid of at least one portion
of the inside of the case to the outside of the
case; and
a partition configured to divide an inner space
of the case into a first space in which the heat
absorbing part of the thermoelectric element is
disposed and a second space in which the heat
dissipating part is disposed.

2. The ultrasonic probe according to claim 1, wherein
the partition extends from an inner surface of the
case toward the thermoelectric element to be in con-
tact with the thermoelectric element.

3. The ultrasonic probe according to claim 2, wherein
the partition is in contact with a boundary of the heat
absorbing part and the heat dissipating part of the
thermoelectric element.

4. The ultrasonic probe according to claim 1, wherein
the fluid cooling apparatus is provided to adjust an
amount of the fluid circulating to the outside of the
case in proportion to an amount of heat generated
by the driving device.

5. The ultrasonic probe according to claim 1, wherein
the thermoelectric element adjusts a temperature
difference between the heat absorbing part and the
heat dissipating part in proportion to an amount of
heat generated by the driving device.

6. The ultrasonic probe according to claim 1, wherein
the fluid cooling apparatus comprises:

an inlet pipe configured to move a fluid outside
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the case into the second space of the case; and
an introduction device connected to the inlet
pipe and configured to forcibly move the fluid
outside the case into the second space of the
case.

7. The ultrasonic probe according to claim 6, further
comprising a cable penetrating one side of the case
to supply power to the driving device,
wherein the inlet pipe is disposed inside the cable.

8. The ultrasonic probe according to claim 1, wherein
the fluid cooling apparatus comprises an outlet pipe
configured to discharge the fluid of the second space
of the case out of the case.

9. The ultrasonic probe according to claim 8, wherein
the fluid cooling apparatus comprises a discharge
device connected to the outlet pipe and configured
to forcibly move the fluid of the second space of the
case out of the case.

10. The ultrasonic probe according to claim 1, wherein
the fluid cooling apparatus comprises a discharge
hole formed at one portion of the case constituting
the second space of the case and penetrating the
case to discharge the fluid of the second space of
the case out of the case.

11. The ultrasonic probe according to claim 1, further
comprising a cooling fin disposed adjacent to the
heat dissipating part of the thermoelectric element.

12. The ultrasonic probe according to claim 1, further
comprising a printed circuit board (PCB) electrically
connected to the driving device,
wherein the PCB is disposed in the first space of the
case.

13. The ultrasonic probe according to claim 1, further
comprising a thermal conduction block having a size
corresponding to the driving device in contact with
one surface of the driving device facing the thermal
conduction member.

14. The ultrasonic probe according to claim 1, wherein
the transducer array comprises transducer elements
arranged two-dimensionally.

15. The ultrasonic probe according to claim 1, wherein
the thermal conduction member comprises a heat
pipe.

21 22 



EP 3 338 639 A1

13



EP 3 338 639 A1

14



EP 3 338 639 A1

15



EP 3 338 639 A1

16



EP 3 338 639 A1

17



EP 3 338 639 A1

18



EP 3 338 639 A1

19



EP 3 338 639 A1

20



EP 3 338 639 A1

21



EP 3 338 639 A1

22



EP 3 338 639 A1

23



EP 3 338 639 A1

24

5

10

15

20

25

30

35

40

45

50

55



EP 3 338 639 A1

25

5

10

15

20

25

30

35

40

45

50

55



专利名称(译) 超声波探头

公开(公告)号 EP3338639A1 公开(公告)日 2018-06-27

申请号 EP2017206591 申请日 2017-12-12

[标]申请(专利权)人(译) 三星麦迪森株式会社

申请(专利权)人(译) 三星MEDISON CO.，LTD.

当前申请(专利权)人(译) 三星MEDISON CO.，LTD.

[标]发明人 CHOI MIN SEOG
SONG JONG KEUN

发明人 CHOI, MIN SEOG
SONG, JONG KEUN

IPC分类号 A61B8/00

CPC分类号 A61B8/546 A61B8/4405 A61B8/4444 A61B8/4483 F25B21/02 F25B2321/0252

优先权 1020160170194 2016-12-14 KR

外部链接 Espacenet

摘要(译)

本发明公开了一种超声探头（100），其包括壳体（101），换能器阵列
（104），设置在壳体中并且被配置成驱动换能器阵列的驱动装置
（105），连接的导热构件（110） （121）和散热部分（122）的热电
元件（120），所述吸热部分设置成面对所述导热部件以冷却所述导热部
件，所述热电元件（120）具有热传导性，流体冷却装置（130），该流
体冷却装置（130）构造成通过使壳体内部的至少一部分的流体循环至壳
体的外部来冷却热电元件的散热部;以及隔板（140），该隔板将壳体的
内部空间分隔成布置有热电元件的吸热部分的第一空间和布置有散热部
分的第二空间。

https://share-analytics.zhihuiya.com/view/bec6e40a-20ed-4749-bfe2-a560cc67a0cf
https://worldwide.espacenet.com/patent/search/family/060661859/publication/EP3338639A1?q=EP3338639A1

