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(54) ULTRASONIC PROBE

(57) Disclosed herein is an ultrasonic probe config-
ured to release heat generated by a transducer to an
exterior of the ultrasonic probe via a heat pipe and a
radiator. The ultrasonic probe includes a housing; a
transducer configured to generate ultrasonic waves while
disposed in an interior of the housing; a heat pipe con-
figured to transfer the heat generated by the transducer;
a radiator connected to the heat pipe and configured to
release the heat, which is transferred via the heat pipe,
to the exterior of the housing; and a partition wall config-
ured to separate an inside space within the housing.
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Description

BACKGROUND

1. Field

[0001] Exemplary embodiments relate to an ultrasonic
probe of an ultrasonic diagnosis apparatus configured to
diagnose diseases.

2. Description of the Related Art

[0002] An ultrasonic diagnosis apparatus is an appa-
ratus configured to radiate ultrasonic waves toward a tar-
get portion at an inside of a subject, and to obtain an
image with respect to a cross section of a blood flow of
a soft tissue by receiving reflected ultrasonic echo sig-
nals.
[0003] The ultrasonic diagnosis apparatus, when com-
pared to other image diagnosis apparatuses such as an
x-ray apparatus, a CT Scanner (Computerized Tomog-
raphy Scanner), a MRI (Magnetic Resonance Image),
and a nuclear diagnosis apparatus, is provided in a rel-
atively small size and is generally less expensive, while
being capable of displaying diagnostic images in real
time. In addition, the level of safety of the ultrasonic di-
agnosis apparatus is relatively high, as no radiation ex-
posure is present, and thus, as well as for gynecological
diagnoses, the ultrasonic diagnosis apparatus is being
widely used for diagnosis of hearts, abdomens, and uri-
nary systems.
[0004] The ultrasonic diagnosis apparatus includes an
ultrasonic probe configured to irradiate ultrasonic waves
toward a subject so as to obtain images of an inside of
the subject, and to obtain ultrasonic echo signals that are
reflected from body parts of the subject.
[0005] In general, piezo-electric material, which is con-
figured to generate ultrasonic waves by converting elec-
trical energy into mechanical vibrational energy, is being
widely used as a transducer that is configured to generate
ultrasonic waves at the ultrasonic probe.
[0006] Recently, a cMUT (capacitive Micromachined
Ultrasonic Transducer), a new-concept transducer, is be-
ing developed.
[0007] The cMUT, as a new-concept transducer con-
figured to transmit and/or receive ultrasonic waves by
use of vibrations of hundreds or thousands of microma-
chined thin films, is manufactured on the basis of the
MEMS (Micro Electro Mechanical System) technology.
After forming a lower electrode and an air gap at a board
of a semiconductor being used in a general semiconduc-
tor process and then forming an air gap at an upper por-
tion of an insulating layer having the lower electrode,
when a thin film provided with a thickness of about several
to thousands of angstroms as well as an upper electrode
above the air gap, a capacitor is formed so as to be pro-
vided with the air gap therebetween.
[0008] When an alternating current is applied to the

capacitor manufactured as described above, the thin
films are vibrated, and ultrasonic waves are formed as a
result. Conversely, in a case when the thin films are vi-
brated by outside ultrasonic waves, the capacitance of
the capacitor is changed, and by detecting the change
of the capacitance, the ultrasonic waves are received.
[0009] The cMUT as such is provided with a diameter
thereof which is on the order of about tens of microme-
ters, and thus, even in a case when tens of thousands
of the cMUTs are arranged, the size thereof may be only
about several millimeters. In addition, through a single
manufacturing process, tens of thousands of sensors
may be able to be precisely and simultaneously arranged
at desired positions, and since the cMUT element is con-
nected to an ASIC (Application-Specific Integrated Cir-
cuit) as a result of a chip-bonding method, such as in flip-
chip bonding, so as to apply electrical signals to the
cMUT, the difficulty with respect to the degree of com-
plexity of the process caused by conventional wirings
may be solved.
[0010] The cMUT as such may be suitable for the man-
ufacturing of 2D-array transducers, which is a recent
trend, thereby contributing the development of multi-
channel transducers.
[0011] When the number of transducer channels is low,
the heat generated from electrical circuits provided as to
drive a probe may be less than about 1W, which is the
level that may be naturally released through a probe
case. However, as transducers are provided with multiple
channels, the amount of heat generated therefrom may
be increased up to the level of about 7W, and therefore,
the technological development to radiate and reduce
heat from the ultrasonic probe is in demand.

SUMMARY

[0012] Therefore, it is an aspect of one or more exem-
plary embodiments to provide an ultrasonic probe con-
figured to release heat generated by a transducer to an
outside of the ultrasonic probe via a heat pipe and a ra-
diation unit.
[0013] Additional aspects of the exemplary embodi-
ments 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 exemplary embod-
iments.
[0014] In accordance with one exemplary embodi-
ment, an ultrasonic probe includes a housing, a trans-
ducer, a heat pipe, a radiator, and a partition wall. The
transducer may be configured to generate ultrasonic
waves while disposed in an interior of the housing. The
heat pipe may be configured to facilitate a transfer of heat
generated by the transducer. The radiator may be con-
nected to the heat pipe and configured to release the
heat being transferred via the heat pipe to an exterior of
the housing. The partition wall may separate an inside
space within the housing.
[0015] The ultrasonic probe may further include an
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electrical apparatus provided in the interior of the hous-
ing, and the partition wall may separate a first space in
which the electrical apparatus is provided from a second
space in which the radiator is provided.
[0016] The ultrasonic probe may further include: a ca-
ble electrically connected to the electrical apparatus; and
a cable extender provided at a rear portion of the housing
as to extend the cable to the exterior of the housing,
wherein the cable extender may be positioned so as not
to interfere with the radiator and so as not to interfere
with the heat pipe.
[0017] The heat pipe may be further configured to fa-
cilitate the transfer of the heat generated by the trans-
ducer in a first direction which differs from a radiation
direction of the generated ultrasonic waves by at least
90 degrees.
[0018] A vent hole configured to facilitate a passage
of air therethrough may be provided at the housing and
may be further configured to cover the radiator.
[0019] The radiator may further include a radiation fin
configured to scatter the heat transferred via the heat
pipe.
[0020] The ultrasonic probe may further include a ra-
diation fan configured to release the heat scattered by
the radiation fin to the exterior of the housing.
[0021] In accordance with another exemplary embod-
iment, an ultrasonic probe includes a housing, a trans-
ducer, a heat pipe, and a radiator. The transducer may
be configured to generate ultrasonic waves while dis-
posed in an interior of the housing. The heat pipe may
be configured to facilitate a transfer of heat generated by
the transducer. The radiator may be connected to the
heat pipe and configured to release the heat being trans-
ferred via the heat pipe to an exterior of the housing. The
radiator may be positioned such that an inside space
within the housing is divided.
[0022] The ultrasonic probe may further include an
electrical apparatus provided in the interior of the hous-
ing, wherein the radiator may positioned so as to isolate
a space in which the electrical apparatus is provided.
[0023] The ultrasonic probe may further include a cable
electrically connected to the electrical apparatus, and a
cable extender provided at a rear portion of the housing
as to extend the cable to the exterior of the housing. The
cable extender may be positioned so as not to interfere
with the radiator and so as not to interfere with the heat
pipe.
[0024] The radiator may be provided with a shape
thereof which corresponds to a shape of the housing.
[0025] In accordance with another exemplary embod-
iment, an ultrasonic probe includes a first housing, a
transducer, a heat pipe and a second housing. The trans-
ducer may be configured to generate ultrasonic waves
while disposed in an interior of the first housing. The heat
pipe may be configured to facilitate a transfer of heat
generated by the transducer. The second housing may
be connected to the heat pipe and configured to release
the heat being transferred via the heat pipe to an exterior

of the second housing.
[0026] The second housing may be formed of at least
one from among aluminum, copper, and an alloy of alu-
minum and copper.
[0027] The ultrasonic probe may further include an
electrical apparatus, a cable electrically connected to the
electrical apparatus, and a cable extender provided at a
rear portion of the second housing such that the cable is
extended to an exterior of the second housing. The cable
extender may be positioned such that the cable does not
interfere with the heat pipe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] These and/or other aspects will become appar-
ent and more readily appreciated from the following de-
scription of exemplary embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 is a drawing schematically showing a structure
of one exemplary embodiment of an ultrasonic
probe.

FIG. 2 is a drawing illustrating an image of the ultra-
sonic probe of FIG. 1 being gripped.

FIG. 3 is a drawing schematically showing an alter-
native structure according to another exemplary em-
bodiment of the ultrasonic probe.

FIG. 4 is a drawing illustrating an image of the ultra-
sonic probe of FIG. 3 being gripped.

FIG. 5 is a drawing illustrating an operation principle
of a heat pipe.

FIGS. 6, 7, and 8 are drawings schematically illus-
trating a structure of another exemplary embodiment
of the ultrasonic probe.

FIG. 9 is a drawing schematically illustrating a struc-
ture of still another exemplary embodiment of the
ultrasonic probe.

FIG. 10 is a perspective view illustrating a second
housing of the ultrasonic probe of FIG. 9.

DETAILED DESCRIPTION

[0029] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings, wherein like reference nu-
merals refer to like elements throughout.
[0030] FIG. 1 is a drawing schematically showing a
structure of an exemplary embodiment of an ultrasonic
probe, and FIG. 2 is a drawing illustrating an image of
the ultrasonic probe of FIG. 1 being gripped. FIG. 3 is a
drawing showing a partially changed structure of the ul-
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trasonic probe illustrated in FIG. 1, and FIG. 4 is a drawing
illustrating an image of the ultrasonic probe of FIG. 3
being gripped.
[0031] Referring to FIG. 1, FIG. 2, FIG. 3, and FIG. 4,
an ultrasonic probe includes a transducer 10, a heat pipe
20 to facilitate a transfer of the heat generated by the
transducer 10, and a radiation unit (also referred to herein
as a "radiator") 30 to release the heat transferred via the
heat pipe 20 to an exterior of the ultrasonic probe.
[0032] With respect to one exemplary embodiment of
the transducer 10, a Magnetostrictive Ultrasonic Trans-
ducer, which is configured to use a magnetostrictive ef-
fect of a magnetic substance that is typically used in con-
junction with a conventional probe apparatus, or a Pie-
zoelectric Ultrasonic Transducer, which is configured to
use a piezoelectric effect of a piezoelectric substance,
may be used. Alternatively, a Capacitive Micromachined
Ultrasonic Transducer, hereinafter referred to as a cMUT,
configured to transmit/receive ultrasonic waves by use
of vibrations of hundreds or thousands of micromachined
thin films, may be also used.
[0033] The heat pipe 20 is configured to facilitate the
transfer of the heat generated at the transducer 10 in a
y-axis direction, that is, a direction opposite to a radiating
direction of ultrasonic waves.
[0034] FIG. 5 is a drawing illustrating an operational
principle of the heat pipe 20.
[0035] The heat pipe 20 is an apparatus which is man-
ufactured by injecting working fluid into a sealed contain-
er having the shape of a tube and provided to be in a
vacuum state.
[0036] The working fluid within the heat pipe 20 is con-
figured to transfer heat while being present in two phases.
[0037] Referring to FIG. 5, when heat is applied to an
evaporation unit (also referred to herein as an "evapora-
tor") 21 of the heat pipe 20, the heat is transferred to an
interior of the heat pipe 20 by heat conductivity through
an outer wall.
[0038] An evaporation of the working fluid occurs at a
surface of a wick 22 even at a low temperature in the
interior of the heat pipe 20, which is provided with a high
pressure.
[0039] Density and pressure of gas are increased at
the evaporation unit 21 due to the evaporation of the
working fluid, and thus, at a central portion, a gradation
of the pressure is formed at a gas flow path toward a
direction of a condensation unit (also referred to herein
as a "condenser") 22 at which density and pressure of
the gas are relatively lower, and as a result, the gas is
moved.
[0040] At this time, the gas being moved carries an
amount of heat which is equivalent to an amount of the
latent heat that is evaporated.
[0041] Heat is released as the gas which is moved to
the condensation unit 22 is condensed at an inner wall
of the condensation unit, which is provided with a rela-
tively lower temperature, and then the gas is returned to
a liquid state.

[0042] The working fluid that is returned to the liquid
state is moved again toward the evaporation unit 21
through air pores at an interior of the wick 22 by a capillary
force of the wick 22 or by a gravitational force.
[0043] As the processes as described above are re-
peated, the transfer of heat continuously takes place.
[0044] The evaporation unit 21 of the heat pipe 20 is
installed such that the evaporation unit 21 is in contact
with a heat spreader 11 that is configured to absorb the
heat which is generated at the transducer 10, and the
heat pipe 10 is configured to transfer the heat generated
at the transducer 10 to a rear portion of the ultrasonic
probe by performance of the heat transfer processes that
are described above.
[0045] The heat spreader 11 may be formed with a
metallic material having a relatively high heat conductiv-
ity, such as aluminum. The heat spreader 11 thermally
contacts with respect to the transducer 10 at which heat
is generated, and is configured to absorb the heat that
is generated at the transducer 10.
[0046] The heat pipe 20 is configured to make contact
with respect to the heat spreader 11 while inserted into
the heat spreader 11 by a predetermined depth so as to
effectively facilitate a transfer of the heat absorbed by
the heat spreader 11.
[0047] The heat transferred through the heat pipe 20
is released to an exterior of the ultrasonic probe through
the radiation unit 30 which is provided at the condensa-
tion unit 22 of the heat pipe 20.
[0048] Referring to FIG. 1, the radiation unit 30 in-
cludes a plurality of fins 31 which have the shape of a
panel while formed with metallic material so as to scatter
the heat transferred from the heat pipe 20.
[0049] The condensation unit 22 of the heat pipe 20 is
configured to make contact with respect to the fins 31 of
the radiation unit 30, and when heat is released as the
gas being moved to the condensation unit 22 is con-
densed at an inner wall of the condensation unit 22 at
which the temperature is relatively low, the heat that is
released from the condensation unit 22 of the heat pipe
20 is scattered by the fins 31.
[0050] A radiation fan 40 may be adjacently provided
at the radiation unit 30. The radiation fan 40 is configured
to release the heat, which is scattered by the radiation
fins 31, to the exterior so as to additionally enhance ra-
diation performance.
[0051] A housing 70 is provided so as to form a case
of the ultrasonic probe, and as illustrated on FIG. 1, a
plurality of vent holes 60 through which air may pass may
be formed at the housing 70 so as to cover the space in
which the radiation unit 30 is provided.
[0052] The heat being released from the radiation unit
30 may be discharged to the outside as a result of ven-
tilations of air through the vent holes 60.
[0053] In a case when the radiation fan 40 is mounted,
the radiation fan 40 may be able to assist so as to increase
an effectiveness of the discharging of heat by generating
a forced current.

5 6 



EP 2 932 906 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0054] As the vent holes 60 are formed, outside air may
be drawn in to an interior of the housing 70 through the
vent holes 60, and at this time, dust or foreign substance
may also be drawn in through the vent holes 60.
[0055] The drawing in of the dust or the foreign sub-
stance as such may negatively affect an electrical appa-
ratus 110, such as a printed circuit board provided at an
interior of the ultrasonic probe, and thus, as illustrated
on FIG. 1, by installing a partition wall 50 in an interior of
the housing 70, the space in which the electrical appa-
ratus 110 is situated may be isolated, so that the difficulty
as such may be solved.
[0056] The vent holes 60 are formed at a portion of the
housing 70 which is adjacent to the radiation unit 30, and
thus, the partition wall 50 is provided at a position so to
separate the radiation unit 30 from the electrical appara-
tus 110.
[0057] The radiation unit 30 is separated from the elec-
trical apparatus 110 by the partition wall 50, and a cable
80 configured to apply electrical signals to the heat pipe
20 and the electrical apparatus 110 and/or to receive
electrical signals from the electrical apparatus 110 is pro-
vided so as to penetrate the partition wall 50.
[0058] As illustrated in FIG. 1, the cable 80 electrically
connected to the electrical apparatus 110 is extended to
an exterior of the ultrasonic probe through a cable exten-
sion unit (also referred to herein as a "cable extender"
90 which is provided at the rear end of the ultrasonic
probe.
[0059] On FIG. 1, the cable extension unit 90 is pro-
vided at a central portion of the rear end of the ultrasonic
probe, but the cable extension unit 90 may be eccentri-
cally provided at the rear end of the ultrasonic probe such
that the cable 80 may be prevented from interfering with
respect to the heat pipe 20 and/or the radiation unit 30.
The above may be confirmed at the ultrasonic probe il-
lustrated on FIG. 2.
[0060] In this aspect, the portion at which the transduc-
er 10 is provided is defined as the front end of the heat
spreader 11, and the opposite side, that is, the portion
at which the cable extension unit 90 is provided, is defined
as the rear end of the ultrasonic probe.
[0061] In FIG. 1, for additional enhancement of radia-
tion performance, a radiation fin 100 provided so as to
make contact with respect to the heat spreader 11 and
configured to release the heat absorbed at the heat
spreader 11 may be provided.
[0062] As illustrated in FIG. 1, the two units of the ra-
diation fin 100 may be adjacently provided at an inner
side surface of the housing 70, and the radiation fin 100
may be formed with a metallic material which has a rel-
atively high heat conductivity, such as, for example, alu-
minum.
[0063] The radiation fin 100 is configured to release
the heat absorbed at the heat spreader 11 by use of heat
conductivity through the housing 70 to an exterior of the
housing 70. In general, as the heat conductivity of the
radiation fin 100 is larger than the heat conductivity of

the housing 70 and as the heat conductivity of the housing
70 is larger than the heat conductivity of outside air, the
heat of the radiation fin 100 is transferred and released
to the exterior of the housing 70 by means of heat con-
ductivity through the housing 70.
[0064] On FIG. 2, an image of the ultrasonic probe il-
lustrated in FIG. 1 being grabbed by use of a hand is
illustrated. The shape of the hand grabbing the ultrasonic
probe is illustrated with dotted lines.
[0065] As illustrated in FIG. 2, a user of the ultrasonic
probe may be able to grab the ultrasonic probe so as to
avoid covering a portion at which the vent holes 60 are
formed as to further efficiently release heat, and the
shape of the housing may be designed as to facilitate the
grabbing as such.
[0066] The ultrasonic probe shown in FIG. 3 is referred
to as an alternative exemplary embodiment with respect
to the ultrasonic probe illustrated on FIG. 1, and the heat
pipe 20 is connected to an area that is off-center with
respect to the central portion of the heat spreader 11.
[0067] On FIG. 1, the vent holes 60 are formed at the
rear end portion of the housing 70 in an area which is
adjacent to the radiation unit 30, while in FIG. 3, the heat
pipe 20 is eccentrically installed with respect to the heat
spreader 11, and thus, the vent holes 60 are formed only
at one portion of surface of the housing 70, that is, at a
portion of the housing 70 that is adjacent to the radiation
unit 30.
[0068] In particular, on FIG. 1, the vent holes 60 are
formed at the rear end of the housing 70, and on FIG. 3,
the vent holes 60 are formed in vertical directions from
one side surface of the housing 70.
[0069] As described above, when air is drawn in
through the vent holes 60, outside dust or foreign sub-
stance may also be drawn in, and the outside dust or the
foreign substance may negatively affect the electrical ap-
paratus 110, and thus, similarly as in FIG. 1, the partition
wall 50 is installed in an interior of the housing 70.
[0070] The partition wall 50 is provided so as to protect
the electrical apparatus 110 from the dust or foreign sub-
stance which is drawn in from an outside, and as illus-
trated on FIG. 3, the partition wall 50 may be formed
along the y-axis direction.
[0071] The radiation unit 30 and the electrical appara-
tus 110 are separated from one another by the partition
wall 50, while the heat pipe 20 is provided so as to pen-
etrate a portion of the partition wall 50.
[0072] As the heat pipe 20 is eccentrically installed, as
illustrated in FIG. 3, the electrical apparatus 110 and/or
the radiation fin 100 may be eccentrically provided at an
opposite domain with respect to the domain at which the
heat pipe 20 is installed.
[0073] Thus, the cable extension unit 90 at which the
cable 80 is extended to an outside is eccentrically pro-
vided at the rear end of the ultrasonic probe as well, and
subsequently, the cable 80 may be prevented from inter-
fering with respect to the heat pipe 20 and the radiation
unit 30.
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[0074] FIG. 6 is a drawing schematically illustrating a
structure of another exemplary embodiment of the ultra-
sonic probe, and FIG. 7 and FIG. 8 are drawings sche-
matically showing respective alternative structures of the
ultrasonic probe illustrated on FIG. 6. FIG. 9 is a drawing
schematically illustrating a structure of still another ex-
emplary embodiment of the ultrasonic probe.
[0075] FIG. 6, FIG. 7, FIG. 8, and FIG. 9 are provided
as to illustrate the heat pipe 20 and the radiation unit 30
as primary structures while omitting other structures oth-
er than the heat pipe 20 and the radiation unit 30 by com-
parison with the structures of the ultrasonic probe illus-
trated in FIG. 1, FIG. 2, FIG. 3, and FIG. 4.
[0076] With respect to the difference between the ul-
trasonic probe shown on FIG. 6 and the ultrasonic probe
shown on FIG. 1, the partition wall 50 configured to sep-
arate the electrical apparatus 110 and the radiation unit
30 is installed in the ultrasonic probe shown in FIG. 1,
while the partition wall 50 as such is not installed in the
ultrasonic probe shown in FIG. 6.
[0077] As described above, when the vent holes 60
configured to communicate air are formed at a portion of
the housing 70 which covers the radiation unit 30, outside
air may be drawn in to an interior of the housing 70
through the vent holes 60, and at this time, along with
the inlet of the air, outside dust or foreign substance may
be drawn in to the interior of the housing 70.
[0078] The inlet of the foreign substance or dust may
negatively affect the printed circuit board and the electri-
cal apparatus 110 provided at the interior of the ultrasonic
probe, and may induce malfunctions of the ultrasonic
probe.
[0079] Regarding the ultrasonic probe shown in FIG.
1, as the inletting of the dust or foreign substance being
drawn in through the vent holes 60 into a space at which
the electrical apparatus 110 is provided is physically
blocked, the occurrence of the difficulty as such is pre-
vented.
[0080] Regarding the ultrasonic probe shown on FIG.
6, the partition wall 50 shown in FIG. 1 is not present,
and as the radiation unit 30, which is connected to the
heat pipe 20, is installed so as to divide an inside space
of the housing 70 of the ultrasonic probe, the radiation
unit 30 is provided to perform the function of the partition
wall 50 as well as the function of the radiation unit 30.
[0081] In particular, the radiation unit 30, in performing
the function of the partition wall 50, is provided to block
the space, at which the electrical apparatus 110 is pro-
vided, from an outside space that is being connected
through the vent holes 60.
[0082] Thus, the movements of the dust or foreign sub-
stance, which may be drawn in through the vent holes
60 to a space at which the electrical apparatus 110 is
situated, are physically blocked by the radiation unit 30.
[0083] As the radiation unit 30 is provided to separate
a space at an interior of the housing 70 of the ultrasonic
probe, the appropriate size of the radiation unit 30 should
be manufactured or determined by considering the area

of a cross section of an interior of the housing 70, and
the shape of the radiation unit 30 should also be manu-
factured or determined by considering the area of a cross
section of the interior of the housing 70.
[0084] The radiation unit 30 includes the plurality of
radiation fins 31 which are provided with the shape of a
panel that is formed with a metallic material, such as alu-
minum, such that the heat transferred via the heat pipe
20 may be scattered.
[0085] The condensation unit 22 of the heat pipe 20 is
provided so as to make contact with respect to the plu-
rality of radiation fins 31 of the radiation unit 30, and when
the heat is released from the gas which is being moved
to the condensation unit 22 as the gas is condensed at
an inner wall of the condensation unit which is provided
with a relatively lower temperature, the heat being re-
leased from the condensation unit 22 of the heat pipe 20
is scattered at the radiation fins 31.
[0086] Although not illustrated in the drawing, so as to
additionally enhance the radiation performance, the ra-
diation fin 40, which is configured to release the heat that
is scattered from the radiation fins 31, may be adjacently
provided with respect to the radiation unit 30.
[0087] As the cable extension unit 90 is provided at a
central portion of the rear end of the ultrasonic probe on
FIG. 6, the cable extension unit 90 may be eccentrically
provided at the rear end of the ultrasonic probe so as to
prevent the cable 80 from interfering with respect to the
heat pipe 20 and the radiation unit 30.
[0088] In FIG. 1, the radiation fin 100 configured to re-
lease the heat being absorbed from the heat spreader
11 while being in contact with respect to the heat spreader
11 may be provided, so as to further enhance the radia-
tion performance.
[0089] As illustrated in FIG. 1, the two units of the fin
100 may be adjacently provided with respect to an inner
side surface of the housing 70, and the fin 100 may be
formed with a metallic material having a relatively high
heat conductivity, such as, for example, aluminum.
[0090] The fin 100 is configured to discharge the heat
that is absorbed form the heat spreader 11 by means of
heat conductivity via the housing 70.
[0091] FIG. 7 is provided to show an alternative exem-
plary embodiment of the ultrasonic probe shown in FIG. 6.
[0092] As shown in FIG. 7, the shape of the radiation
unit 30, which is connected to the heat pipe 20 so as to
scatter the heat that is transferred via the heat pipe 20,
is provided to be different with respect to the radiation
unit 30 shown in FIG. 6.
[0093] While the radiation unit 30 shown in FIG. 6 is
structured with the plurality of radiation fins 31 having the
shape of a panel while formed with a metallic material
such as aluminum, the radiation unit 30 shown in FIG. 7
is provided with a shape which corresponds to the shape
of the rear end of the housing 70 that corresponds to the
radiation unit 30.
[0094] In particular, if the rear end of the housing 70 is
provided with a shape of a semicircle that is convex with
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respect to the y-axis, the shape of the radiation unit 30
is formed with the shape of a semicircle that is convex
with respect to the y-axis as well.
[0095] When the radiation unit 30 is formed as de-
scribed above, the shape of the radiation unit 30 and the
shape of the rear end of the housing 70 which covers the
radiation unit 30 are identical with respect to each other,
and thus the radiation unit 30 may be able to be installed
at further adjacent position with respect to the housing 70.
[0096] When the radiation unit 30 is installed at a fur-
ther adjacent position with respect to the housing 70, the
gap between the radiation unit 30 and the housing 70
may be narrowed.
[0097] When the gap between the radiation unit 30 and
the housing 70 is narrowed, the releasing of heat through
the vent holes 60 may occur faster as compared to when
the gap between the radiation unit 30 and the housing
70 is widened.
[0098] In addition, the radiation unit 30 illustrated in
FIG. 7 is provided to perform the function of the partition
wall 50, similarly as the radiation unit 30 illustrated in FIG.
6 is provided to perform the function of the partition wall
50.
[0099] As described above, when the vent holes 60
which are provided so as to communicate air are formed
at the portion of the housing 70 which covers the radiation
unit 30, outside air may be able to be drawn in to an
interior of the housing 70 through the vent holes 60, and
at this time, outside dust or foreign substance may also
be drawn into the interior the housing 70 in conjunction
with the inlet of the outside air. The inletting of the foreign
substance or dust may negatively affect the electrical ap-
paratus 110, such as, for example, a printed circuit board
which is provided at an interior of the ultrasonic probe,
and this may induce malfunctions of the ultrasonic probe.
[0100] Regarding the ultrasonic probe shown in FIG.
7, the partition wall 50 shown on FIG. 1 is not present,
and as the radiation unit 30 connected to the heat pipe
20 is installed so as to divide an inside space of the hous-
ing 70 of the ultrasonic probe, the radiation unit 30 is
provided to perform the function of the partition wall 50
as well as the function of the radiation unit 30. In partic-
ular, the radiation unit 30, with respect to its function as
the partition wall 50, is provided to block the space at
which the electrical apparatus 110 is provided from an
outside space that is connected through the vent holes
60. Thus, the movements of the dust or foreign sub-
stance, which may be drawn in through the vent holes
60 to a space at which the electrical apparatus 110 is
situated, are physically blocked by the radiation unit 30.
[0101] As the radiation unit 30 is provided to separate
a space within the interior of the housing 70 of the ultra-
sonic probe, the size of the radiation unit 30 should be
manufactured or determined by considering the area of
a cross section of the interior of the housing 70, and the
shape of the radiation unit 30 should also be manufac-
tured or determined by considering the area of a cross
section of the interior of the housing 70.

[0102] The radiation unit 30 may be formed with a me-
tallic material, such as, for example, aluminum, so as to
scatter the heat that is transferred via the heat pipe 20.
[0103] In FIG. 7, the cable extension unit 90 is provided
at a central portion of the rear end of the ultrasonic probe,
but the cable extension unit 90 may be eccentrically pro-
vided at the rear end of the ultrasonic probe such that
the cable 80 may be prevented from interfering with re-
spect to the heat pipe 20 and/or the radiation unit 30.
[0104] FIG. 8 is provided to show an alternative exem-
plary embodiment of the ultrasonic probe shown in FIG. 7.
[0105] As shown in FIG. 7, the shape of the radiation
unit 30 shown in FIG. 8 is provided with a shape that
corresponds to the shape of the rear end of the portion
of the housing 70 which covers the radiation unit 30.
[0106] In particular, if the rear end of the housing 70 is
provided with a shape of a semicircle that is convex with
respect to the y-axis, the radiation unit 30 is formed with
the shape of a semicircle that is convex with respect to
the y-axis as well.
[0107] When the radiation unit 30 is formed as de-
scribed above, the shape of the radiation unit 30 and the
shape of the rear end of the portion of the housing 70
which covers the radiation unit 30 are identical with re-
spect to each other, and thus the radiation unit 30 may
be able to be installed in close correspondence with re-
spect to the housing 70.
[0108] When the radiation unit 30 is installed at a close-
ly corresponding adjacent position with respect to the
housing 70, the gap between the radiation unit 30 and
the housing 70 may be narrowed.
[0109] When the gap between the radiation unit 30 and
the housing 70 is narrowed, in conjunction with the re-
leasing of heat by use of the convection current of the air
through the vent holes 60, the releasing of heat through
heat conductivity may be considered as an effective
method of releasing heat.
[0110] Thus, as illustrated in FIG. 8, the vent holes 60
are not formed at the rear end of the housing 70 adjacent
to the radiation unit 30 so as to release heat through heat
conductivity.
[0111] As described above, the radiation unit 30 is
formed with a metallic material having relatively high heat
conductivity such as aluminum, and thus heat is released
to the exterior by use of heat conductivity via the housing
70, which has a lower heat conductivity with respect to
the radiation unit 30.
[0112] In particular, because the heat conductivity of
the radiation unit 30 is greater than the heat conductivity
of the housing 70, and because the heat conductivity of
the housing 70 is greater than the heat conductivity of
outside air, the heat of the radiation unit 30 is transferred
and released to the exterior of the housing 70 by means
of heat conductivity through the housing 70.
[0113] When the vent holes 60 are not formed, the like-
lihood of dust or foreign substance being drawn in from
outside through the vent holes 60 is reduced, and thus
the size and/or the shape of the radiation unit 30 being
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designed to separate a space within the interior of the
housing 70 is not necessarily required.
[0114] In FIG. 8, the vent holes 60 may be formed at
the rear end of the housing 70 adjacent to the radiation
unit 30. However, by having the gap between the vent
holes 60 larger than the gap between the vent holes 60
as illustrated in FIG. 7, the vent holes 60 may be sparsely
distributed.
[0115] In particular, by adding the releasing of heat
through the convection current to the releasing of heat
through heat conductivity, an increased effectiveness
with respect to the releasing of heat may be induced. As
described above, in a case when the vent holes 60 are
sparsely distributed, the difficulty caused by an inlet of
dust or foreign substance by the forming of the vent holes
60 may occur, and thus the radiation unit 30, similarly as
the radiation unit 30 illustrated in FIG. 7, is provided to
perform the functions of the partition wall 50. In particular,
as the radiation unit 30 is required to separate a space
within the interior of the housing 70 of the ultrasonic
probe, the size of the radiation unit 30 should be manu-
factured or determined by considering the area of a cross
section of an interior portion of the housing 70, and the
shape of the radiation unit 30 should also be manufac-
tured or determined by considering the area of a cross
section of an interior portion of the housing 70.
[0116] In FIG. 8, the cable extension unit 90 is provided
at a central portion of the rear end of the ultrasonic probe,
but the cable extension unit 90 may be eccentrically pro-
vided at the rear end of the ultrasonic probe such that
the cable 80 may be prevented from interfering with re-
spect to the heat pipe 20 and/or the radiation unit 30.
[0117] In FIG. 9, a structure in accordance with another
exemplary embodiment of the ultrasonic probe is sche-
matically illustrated.
[0118] Referring to FIG. 9, the housing 70 of the ultra-
sonic probe includes a first housing 71 and a second
housing 72, and the second housing 72 is formed with a
metallic material having a relatively high heat conductiv-
ity, such as, for example, aluminum.
[0119] The heat pipe 20 is connected to the second
housing 72, and the heat that is transferred through the
heat pipe 20 after being absorbed at the heat spreader
11 is released to an outside through the second housing
72.
[0120] In particular, without separately having the ra-
diation unit 30 installed in an interior of the housing 70
of the ultrasonic probe, the second housing 72, as a result
of being formed with a metallic material having a relatively
high heat conductivity, is provided to perform the function
of the radiation unit 30.
[0121] When heat is transferred to the second housing
72, the heat is conducted and released to outside air
which has relatively low heat conductivity, and thereby
the heat radiation takes place.
[0122] Because the second housing 72 is provided to
perform the function of the radiation unit 30, the vent
holes 60 are not formed at the second housing 72 for

effective heat radiation, and because the vent holes 60
are not formed, the partition wall 50 configured to sepa-
rate the space in which the electrical apparatus 110 is
provided is not installed as well.
[0123] FIG. 10 is a perspective view separately illus-
trating only the second housing 72, which is configured
to perform the function of the radiation unit 30 as de-
scribed above.
[0124] A hole 91 at which the cable extension unit 90
is to be formed is eccentrically formed at a rear end of
the second housing 72.
[0125] Then, a circle 29 illustrated in dotted line shows
a portion to which the heat pipe 20 is to be connected.
[0126] The portion at which the cable extension unit
90 is formed is eccentrically provided so as to prevent
the cable 80 from interfering with respect to the heat pipe
20.
[0127] In FIG. 9 as well, the cable extension unit 90 is
eccentrically formed at the rear end of the second hous-
ing 72 of the ultrasonic probe.
[0128] As is apparent from the above, the heat stability
of an ultrasonic probe can be enhanced by effectively
releasing heat to an outside while the heat is generated
by the ultrasonic probe.
[0129] Although a few exemplary embodiments have
been shown and described, it will be appreciated by those
skilled in the art that changes may be made in these
exemplary embodiments without departing from the prin-
ciples of the present inventive concept, the scope of
which is defined in the claims.

Claims

1. An ultrasonic probe, comprising:

a housing;
a transducer configured to generate ultrasonic
waves while disposed in an interior of the hous-
ing;
a heat pipe configured to facilitate a transfer of
heat generated by the transducer;
a radiator connected to the heat pipe and con-
figured to release the heat being transferred via
the heat pipe to an exterior of the housing; and
a partition wall which separates an inside space
within the housing.

2. The ultrasonic probe of claim 1, further comprising:

an electrical apparatus provided in the interior
of the housing,
wherein the partition wall separates a first space
in which the electrical apparatus is provided from
a second space in which the radiator is provided.

3. The ultrasonic probe of claim 2, further comprising:
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a cable electrically connected to the electrical
apparatus; and
a cable extender provided at a rear portion of
the housing as to extend the cable to the exterior
of the housing,
wherein the cable extender is positioned so as
not to interfere with the radiator and so as not
to interfere with the heat pipe.

4. The ultrasonic probe of any one of claims 1 to 3,
wherein:

the heat pipe is further configured to facilitate
the transfer of the heat generated by the trans-
ducer in a first direction which differs from a ra-
diation direction of the generated ultrasonic
waves by at least 90 degrees.

5. The ultrasonic probe of any one of claims 1 to 4,
wherein:

a vent hole configured to facilitate a passage of
air therethrough is provided at the housing and
is further configured to cover the radiator.

6. The ultrasonic probe of claim 1, wherein:

the radiator comprises a radiation fin configured
to scatter the heat transferred via the heat pipe.

7. The ultrasonic probe of claim 6, further comprising:

a radiation fan configured to release the heat
scattered by the radiation fin to the exterior of
the housing.

8. The ultrasonic probe of claim 1, wherein :

the housing comprises
a first housing; and
a second housing connected to the heat pipe
and configured to release the heat being trans-
ferred via the heat pipe to an exterior of the sec-
ond housing.

9. The ultrasonic probe of claim 8, wherein:

the second housing is formed of at least one
from among aluminum, copper, and an alloy of
aluminum and copper.

10. The ultrasonic probe of any one of claims 8 or 9,
further comprising:

an electrical apparatus;
a cable electrically connected to the electrical
apparatus; and
a cable extender provided at a rear portion of

the second housing such that the cable is ex-
tended to an exterior of the second housing,
wherein the cable extender is positioned such
that the cable does not interfere with the heat
pipe.

11. The ultrasonic probe of any one of claims 8 to 10,
wherein:

the heat pipe is further configured to facilitate
the transfer of the heat generated by the trans-
ducer in a first direction which differs from a ra-
diation direction of the generated ultrasonic
waves by at least 90 degrees.

12. A method for dispersing heat generated by an ultra-
sonic probe, the ultrasonic probe including a housing
and a transducer configured to generate ultrasonic
waves, and the method comprising:

positioning a heat pipe so as to facilitate a trans-
fer of the heat generated by the ultrasonic probe;
connecting a radiator to the heat pipe so as to
cause the heat generated by the ultrasonic
probe to be transferred to an exterior of the hous-
ing; and
positioning a partition wall so as to separate a
first space within the housing within which an
electrical apparatus is provided from a second
space within which the radiator is provided.

13. The method of claim 12, wherein the positioning the
heat pipe further comprises positioning the heat pipe
so as to facilitate the transfer of the heat generated
by the ultrasonic probe in a first direction which differs
from a radiation direction of the generated ultrasonic
waves by at least 90 degrees.

14. The method of any one of claims 12 or 13, wherein
the radiator includes a radiation fin configured to
scatter the heat transferred via the heat pipe.

15. The method of any one of claims 12 to 14, wherein
the radiator further includes a radiation fan, and
wherein the connecting the radiator to the heat pipe
further comprises positioning the radiation fan to fa-
cilitate a forcing of the scattered heat through the
heat pipe toward the exterior of the housing.
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