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ULTRASONIC PROBE AND
MANUFACTURING METHOD THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Applications No. 2013-0079759, filed on Jul. 8, 2013 in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present disclosure relate to an
ultrasonic probe for generating an internal image of an object
by use of ultrasonic waves.

[0004] 2. Description of the Related Art

[0005] An ultrasonic diagnosis apparatus is an apparatus
that acquires an image regarding soft tissue or a blood stream
by irradiating ultrasonic waves toward a target region of the
interior of a body of an object from the surface of the object,
and by non-invasively receiving a reflected ultrasonic signal
(ultrasonic echo signal).

[0006] The ultrasonic diagnosis apparatus is small and
inexpensive when compared to other image diagnosis appa-
ratuses, such as an X-ray diagnosis apparatus, a computerized
tomography (CT) scanner, a magnetic resonance imager
(MRI), and a nuclear medicine diagnosis apparatus, and is
capable of displaying a diagnosis image in real time. In addi-
tion, the ultrasonic diagnosis apparatus has a high safety
against radiation exposure, and is thus widely used for heart
diagnosis, celiac diagnosis, urinary diagnosis, and obstetrics
and gynecology.

[0007] The ultrasonic diagnosis apparatus includes an
ultrasonic probe transmitting ultrasonic waves to an object
and receiving an ultrasonic echo signal reflected by the object
so as to acquire an image of the interior of the object.

[0008] The ultrasonic probe includes a transducer layer in
which a piezoelectric material vibrates to execute conversion
between an electrical signal and an acoustic signal, a match-
ing layer reducing an acoustic impedance difference between
the traducer layer and the object so as to maximally transmit
ultrasonic waves generated from the transducer layer to the
object, a lens concentrating ultrasonic waves proceeding in
the forward direction of the transducer layer on a predeter-
mined point, and a backing layer preventing ultrasonic waves
from proceeding in the backward direction of the transducer
layer to prevent image distortion.

SUMMARY

[0009] Therefore, it is an aspect of the present disclosure to
provide an ultrasonic probe that is manufactured using
graphene or graphite, and a manufacturing method thereof.
[0010] 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.

[0011] In accordance with an aspect of the present disclo-
sure, an ultrasonic probe includes a matching layer, a trans-
ducer layer, and a backing layer. The transducer layer may be
provided at a rear surface of the matching layer. The backing
layer may be provided at arear surface of the transducer layer.
The ultrasonic probe may further include at least one sheet
that is formed of graphene and provided on at least one of a
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front surface of the matching layer, in between the matching
layer and the transducer layer, in between the transducer layer
and the backing layer, a rear surface of the backing layer, and
lateral sides of the matching layer, the transducer layer and
the backing layer.

[0012] The ultrasonic probe may further include a signal
line connected to the at least one sheet. The signal line may
transmit heat sensed from the sheet toward a backend of the
ultrasonic probe so as to check a degree of heat emission of
the ultrasonic probe.

[0013] At least one of the backing layer and the matching
layer may be formed of graphene.

[0014] Theultrasonic probe may further include a heat sink
provided at the rear surface of the backing layer so as to
dissipate heat generated from the ultrasonic probe to the
outside.

[0015] The at least one sheet may extend to the heat sink so
as to make thermal contact with the heat sink, and transfers
absorbed heat to the heat sink.

[0016] The ultrasonic probe may further include at least
one heat radiation plate that thermally connects the at least
one sheet to the heat sink such that heat absorbed by the at
least one sheet is transferred to the heat sink.

[0017] Theheat radiation plate may be formed of graphene,
graphite, copper or aluminum.

[0018] The ultrasonic probe may further include a protec-
tive layer provided at the front surface of the matching layer.
[0019] The protective layer may include an RF Shield or a
Chemical Shield, and the protective layer may include a sheet
formed of graphene or graphite.

[0020] In accordance with another aspect of the present
disclosure, a method of manufacturing an ultrasonic probe
includes preparing a backing layer, preparing a transducer
layer at a front surface of the backing layer, and preparing a
matching layer at a front surface of the transducer layer. The
method may further include providing at least one sheet
formed of grapheme on at least one of a front surface of the
matching layer, in between the matching layer and the trans-
ducer layer, in between the transducer layer and the backing
layer, a rear surface of the backing layer, and lateral sides of
the matching layer, the transducer layer and the backing layer.
[0021] The method may further include forming a signal
line connected to the at least one sheet. The signal line may
transfer heat sensed from the sheet toward a backend of the
ultrasonic probe so as to check a degree of heat emission of
the ultrasonic probe.

[0022] At least one of the backing layer and the matching
layer may be formed of graphene.

[0023] The method may further include forming a heat sink
provided at the rear surface of the backing layer so as to
dissipate heat generated from the ultrasonic probe to an out-
side.

[0024] The at least one sheet may extend to the heat sink so
as to make thermal contact with the heat sink. The at least one
sheet may transfer absorbed heat to the heat sink.

[0025] The method may further include providing at least
one heat radiation plate that thermally connects the at least
one sheet to the heat sink such that heat absorbed by the at
least sheet is transferred to the heat sink.

[0026] Theheat radiation plate may be formed of graphene,
graphite, copper and aluminum.

[0027] The method may further include forming a protec-
tive layer provided at the front surface of the matching layer.
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[0028] The protective layer may include an RF Shield or a
Chemical Shield, and the protective layer may include a sheet
formed of graphene or graphite.

[0029] In accordance with another aspect of the present
disclosure, an ultrasonic probe system includes an ultrasonic
probe, a signal output unit and a control unit. The ultrasonic
probe may have a matching layer, a transducer layer provided
at a rear surface of the matching layer, a backing layer pro-
vided at a rear surface of the transducer layer, at least one
sheet formed of grapheme and provided on at least one of a
front surface of the matching layer, in between the matching
layer and the transducer layer, in between the transducer layer
and the backing layer, a rear surface of the backing layer, and
lateral sides of the matching layer, the transducer layer and
the backing layer, and a signal line connected to the sheet to
transmit information related to heat absorbed by the sheet.
The signal output unit may output a signal configured to
generate ultrasonic waves to the ultrasonic probe. The control
unit may check a degree of heat emission of the ultrasonic
probebased on the information transmitted through the signal
line, and according to the degree of heat emission, control the
signal output unit to adjust power of ultrasonic waves that are
output from the ultrasonic probe.

[0030] As is apparent from the above, the state of heat
emission of a probe can be monitored in real time.

[0031] In addition, a disadvantage associated with heat
emission can be negated by dissipating heat generated from
an ultrasonic probe by use of graphene or graphite.

[0032] In addition, the acoustic power of the ultrasonic
probe can be increased by negating the heat emission related
disadvantage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] These and/or other aspects of the disclosure will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0034] FIG. 1 is a drawing illustrating a structure of an
ultrasonic probe in accordance with an embodiment of the
present disclosure.

[0035] FIG. 2is a drawing illustrating a structure of a pro-
tective layer of the ultrasonic probe in accordance with an
embodiment of the present disclosure.

[0036] FIGS. 3 to 5 are drawings illustrating a structure of
an ultrasonic probe in accordance with another embodiment
of the present disclosure.

[0037] FIG. 6 is a drawing illustrating a method of manu-
facturing an ultrasonic probe in accordance with an embodi-
ment of the present disclosure.

DETAILED DESCRIPTION

[0038] Reference will now be made in detail to the embodi-
ments of the present disclosure, examples of which are illus-
trated in the accompanying drawings, wherein like reference
numerals refer to like elements throughout.

[0039] FIG. 1 is a drawing illustrating a structure of an
ultrasonic probe in accordance with an embodiment of the
present disclosure. FIG. 2 is a drawing illustrating a structure
of a protective layer of the ultrasonic probe in accordance
with an embodiment of the present disclosure.

[0040] Referring to FIG. 1, an ultrasonic probe in accor-
dance with an embodiment of the present disclosure includes
a transducer layer 20, a matching layer 10 provided at a front
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surface of the transducer layer 20, a protective layer 30 pro-
vided at a front surface of the matching layer 10, a backing
layer 40 provided at a rear surface of the transducer layer 20,
and a heat sink 50 provided at a rear surface of the backing
layer 40. As an example of the transducer, a magnetrostrictive
ultrasound transducer using magnetrostrictive effect of ferrite
material, a capacitive micromachined ultrasonic transducer
using vibration of several hundreds or several thousands of
thin films that are microprocessed to transmit and receive
ultrasonic waves, and a piezoelectric ultrasonic transducer
using a piezoelectric effect of piezoelectric material may be
used. Hereinafter, the piezoelectric ultrasonic transducer will
be taken as an example in the following description.

[0041] Effect of voltage generation in a predetermined
material in response to applied mechanical pressure and
effect of mechanical deformation in response to applied volt-
age are respectively referred to as piezoelectric effect and
inverse piezoelectric effect. and a material exhibiting such
effects is referred to as a piezoelectric material.

[0042] That is, the piezoelectric material is a material
which converts electrical energy into mechanical vibration
energy or converts mechanical vibration energy into electrical
energy.

[0043] The ultrasonic probe according to the present
embodiment includes the transducer layer 20 formed of a
piezoelectric material that generates ultrasonic waves in
response to an electrical signal applied thereto by converting
the electrical signal into mechanical vibration.

[0044] The piezoelectric material constituting the piezo-
electric layer 20 may include lead zirconate titanate (PZT)
ceramics, PZMT single crystals formed of a solid solution of
lead magnesium niobate, and lead titanate or PZNT single
crystals formed of a solid solution of lead zinc niobate and
lead titanate.

[0045] In addition, the transducer layer 20 may have a
single-layered or multi-layered stack structure. In general,
impedance and voltage are easily controlled in the transducer
layer 20 having a stack structure, so that excellent sensitivity,
superior energy conversion efficiency, and soft spectrum may
be obtained.

[0046] In addition, electrodes to which electrical signals
are applied may be formed on the front and rear surfaces of the
transducer layer 20. When the electrodes are formed on the
front and rear surfaces of the transducer layer 20, one of the
electrodes may be a ground electrode and the other may be a
signal electrode. In addition, sheets S11, S21, S41 and S51,
formed of graphene or graphite, which are described later,
may serve as electrodes. Description of this will be described
later in detail.

[0047] The matching layer 10 is provided on the front sur-
face of the transducer layer 20. The matching layer 10 reduces
an acoustic impedance difference between the transducer
layer 20 and an object to match acoustic impedances of the
transducer layer 20 and the object. Thus, ultrasonic waves
generated in the transducer layer 20 are effectively transmit-
ted to the object.

[0048] For this, the matching layer 10 may have a middle
value between the acoustic impedances of the transducer
layer 20 and the object.

[0049] The matching layer 10 may be formed of a glass or
resin material.
[0050] Alternatively, the matching layer 10 may be formed

of graphene. When the matching layer is formed of graphene,
the matching layer may be used to connect electrical signals.
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[0051] In addition, in order to change the acoustic imped-
ance stepwise from the transducer layer 20 to the object, a
plurality of matching layers 10 may be formed, and the
matching layers 10 may be formed of different materials.
[0052] The transducer layer 20 and the matching layer 10
may be processed in a two-dimensional matrix array or in a
one-dimensional array by a dicing process.

[0053] The protective layer 30 may be formed on the front
surface of the matching layer 10. The protective layer 30 may
be an RF Shield 31 capable of preventing leakage of a high-
frequency component generated in the transducer layer 20 to
the outside and blocking inflow of an external high-frequency
signal.

[0054] Furthermore, the protective layer 30 may include a
Chemical Shield 31 that is formed by coating or depositing a
conductive material on a surface of a film having moisture
resistance and chemical resistance so as to protect internal
parts from water and chemicals used in disinfection, and the
like.

[0055] The protective layer 30 is provided in the form hav-
ing a sheet or film shaped graphene or graphite S32 coupled
with the RF Shied or Chemical Shield 31 that is described
above. That is, as shown in FIG. 2, a sheet or film shaped
graphene or graphite S32 is formed on a film 33 serving as a
base, and then the RF Shield or Chemical Shield 31 is formed
on the graphene or graphite S32, thereby forming the protec-
tive layer 30. The protective layer including the sheet or film
shaped graphene or graphite S32 may be used to connect
electrical signals.

[0056] Although not shown in the drawings, a lens may be
formed on the front surface of the protective layer 30. The lens
may have a convex shape in an ultrasound-radiating direction
so as to concentrate the ultrasonic waves, but the lens may
have a concave shape if the speed of sound is lower than that
in the human body.

[0057] Thebacking layer 40 is formed on the rear surface of
the transducer layer 20. The backing layer 40 absorbs ultra-
sonic waves generated in the transducer layer 20 and proceed-
ing in the backward direction of the transducer layer 20,
thereby blocking reflection of ultrasound in the forward
direction. Accordingly, image distortion may be prevented.
[0058] The backing layer 40 may be fabricated in a multi-
layered structure in order to improve ultrasonic wave attenu-
ation or blocking effects. The backing layer 40 may be formed
of graphene or graphite. As the backing layer 40 is formed of
graphene or graphite, the heat generated from the transducer
layer 20 is effectively absorbed and transferred to the heat
sink 50.

[0059] Electrodes, which apply an electrical signal to the
transducer layer 20, may be formed on the front surface of the
backing layer 40 that contacts the transducer layer 20. Sheets
S formed of graphene or graphite, which will be described
later, may serve as electrodes. Detailed description thereof
will be made later.

[0060] The heat sink 50 provided at the rear surface of the
backing layer 40 may include a plurality of plate-like fins
formed of metal, such as aluminum, to disperse heat.
Although not shown, in order to improve the heat radiation
efficiency, a heat radiation fan may be provided adjacent to
the heat radiation plate so as to dissipate heat dispersed from
the fin of the heat sink 50 to the outside.

[0061] The ultrasonic probe includes sheets S that are pro-
vided in between the matching layer 10, the transducer layer
20 and the backing layer 40 that form the ultrasonic probe.
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The sheets S may be formed of graphene or graphite. In more
detail, the sheet S formed of graphene or graphite may be
provided on at least one of the front surface of the matching
layer 10, in between the matching layer 10 and the transducer
layer 20, in between the transducer layer 20 and the backing
layer 40 and the rear surface of the backing layer 40. In
addition, the sheet S may be provided at lateral sides of the
backing layer, the transducer layer and the matching layer. On
FIG. 1, the sheet Sis illustrated as being provided on the front
surface of the matching layer 10, in between the matching
layer 10 and the transducer layer 20, in between the trans-
ducer layer 20 and the backing layer 40, and the rear surface
of the backing layer 40, but the present disclosure is not
limited thereto. For example, the sheet S may be provided on
at least one position of the front surface of the matching layer
10, in between the matching layer 10 and the transducer layer
20, in between the transducer layer 20 and the backing layer
40, and the rear surface of the backing layer 40. As described
above, the protective layer 30 may include the sheet S32
formed of graphene or graphite, and the backing layer 40 may
be formed of graphene or graphite.

[0062] The graphite has a stacked structure, in each layer of
which carbon atoms are arranged in a hexagonal honeycomb
shape. The graphene is a layer separated from the graphite
while having a slightest thickness. The graphene, which is an
allotrope of carbon, represents nano material formed of car-
bon having an atomic number of 6, such as carbon nanotube
and fullerene. The graphene has a two dimensional flat shape
and a thickness 0of 0.2 nm while having superior physical and
chemical stabilities. The graphene is known as having a ther-
mal conductivity over twice as high as that of diamond, an
electrical conductivity over 100 times as high as that of cop-
per, and an electron mobility over 100 times as high as that of
single crystal silicon that is mainly used in a semiconductor.

[0063] The ultrasonic probe in accordance with the
embodiment of the present disclosure includes the sheets S
formed of the graphene or graphite, to improve the heat radia-
tion efficiency of the ultrasonic probe while providing inter-
connection of the ultrasonic probe or noise shielding effect.
The sheets S formed of graphene or graphite may serve as
electrodes. That is, the sheets S provided at the front surface
and the rear surface of the transducer layer 20 may serve as a
ground electrode or a signal electrode to apply an electrical
signal to the transducer layer 20.

[0064] FIGS. 3 and 5 are drawings illustrating a structure of
an ultrasomnic probe in accordance with another embodiment
of the present disclosure.

[0065] Referring to FIG. 3, aheat radiation plate 60 making
contact with at least one sheet S may be provided at a lateral
side of the ultrasonic probe while making contact with the
heat sink 50.

[0066] Theheatradiation plate 60 may allow heat absorbed
from the sheets S formed of graphene or graphite to the heat
sink 50 such that heat is dissipated to the outside through the
heat sink 50. The heat radiation plate 60 may be formed of
graphene, graphite, aluminum or copper. Alternatively, a heat
pipe, instead of the heat radiation plate 60, may be used to
transfer heat absorbed from the sheets S to the heat sink 50.

[0067] Referring to FIG. 3, the heat radiation plate 60 may
be provided at opposite two lateral sides of the ultrasonic
probe. Alternatively, the heat radiation plate 60 may be pro-
vided only at one lateral side of the ultrasonic probe different
from FIG. 3.
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[0068] OnFIG. 3, the heatradiation plate 60 is illustrated as
separately provided to transfer the heat absorbed from the
sheets S to the heat sink 50. On FIG. 4, portions S41a of the
sheets S extend to the lateral sides of the ultrasonic probe to
thermally make a direct contact with the heat sink 50, differ-
ent from FIG. 3.

[0069] Although, on the drawing, only one of the sheets S,
for example, the portions S41a, extends to the lateral sides of
the ultrasonic probe to thermally make a directly contact with
the heat sink 50, the present disclosure is not limited thereto.
The remaining sheets S may extend in the same way as FIG.
4 to make contact with the heat sink 50.

[0070] As the sheets S formed of graphene or graphite
having a superior thermal conductivity extend to make a
direct contact with the heat sink 50, heat generated from the
ultrasonic probe is effectively dissipated to the outside.

[0071] FIG. 5 illustrates a signal line 70 connected to the
sheets S.
[0072] Information related to heat that is generated from

the ultrasonic probe and absorbed into the sheets S is trans-
mitted to a control unit 80 of an ultrasonic probe system
through the signal line 70 connected to the sheets S.

[0073] The control unit 80 checks a degree of heat emission
of the ultrasonic probe based on the information transmitted
through the signal line 70 in real time, and according to the
degree of heat emission, adjusts the operation of the ultra-
sonic probe.

[0074] For example, the control unit 80 checks a degree of
heat emission of the ultrasonic probe based on the informa-
tion transmitted through the signal line 70, and if the degree of
heat emission of the ultrasonic probe exceeds a predeter-
mined threshold value, controls a signal output unit 90, which
outputs a signal for generating ultrasonic waves to the ultra-
sonic probe, such that the heat emission of the ultrasonic
probe is reduced. In addition, if the heat emission of the
ultrasonic probe is below the predetermined threshold value,
the control unit 80 may control the signal output unit 90 such
that intensities of ultrasonic waves output from the ultrasonic
probe are increased even if the heat emission of the ultrasonic
probe is increased to some degrees. That is, the acoustic
power of the ultrasonic probe and the heat emission state of
the ultrasonic probe are in a trade off relation between each
other.

[0075] FIG. 6 is a drawing illustrating a method of manu-
facturing an ultrasonic probe in accordance with an embodi-
ment of the present disclosure.

[0076] The heat sink 50, the backing layer 40, the trans-
ducer layer 20, the matching layer 10 and the protective layer
30 that form the ultrasonic probe are stacked up against one
another (100).

[0077] Theheatsink 50is provided at the rear surface of the
backing layer 40, the transducer layer 20 is provided on the
front surface of the backing layer 40, the matching layer 10 is
provided on the transducer layer 20, and the protective layer
30 is provided on the front surface of the matching layer 10.
[0078] As describe above, the backing layer 40 may be
formed of graphene or graphite. The protective layer 30 may
be provided in the form having the sheet or film shaped
graphene or graphite S32 coupled to the RF Shield or Chemi-
cal Shield 31 described above. That is, as shown in FIG. 2, a
sheet or film shaped graphene or graphite S32 is formed on
the film 33 serving as a base, and then the RF Shield or
Chemical Shield 31 is formed on the graphene or graphite
S32, thereby forming the protective layer 30. The sheets S
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formed of graphene or graphite may be provided on at least
one position of the front surface of the matching layer 10, in
between the matching layer 10 and the transducer layer 20, in
between the transducer layer 20 and the backing layer 40 and
the rear surface of the backing layer 40 (110). The sheets S
formed of graphene or graphite may extend to the lateral sides
of the ultrasonic probe to make a contact with the heat sink 50.
In addition, the heat radiation plate 60 making contact with at
least one of the sheets S while making contact with the heat
sink 50 may be provided at a lateral side of the ultrasonic
probe. The heat radiation plate 60 may be formed of
graphene, graphite, aluminum or copper. Alternatively, a heat
pipe, instead of the heat radiation plate 60, may be used to
transfer heat absorbed from the sheets S to the heat sink 50.
[0079] The signal line 70 is connected to the sheets S after
the sheets S are provided (120). Information related to heat
that is generated from the ultrasonic probe and absorbed into
the sheets S is transmitted to the control unit 80 of an ultra-
sonic probe system through the signal line 70 connected to the
sheets S.
[0080] The control unit 80 checks a degree ofheat emission
of the ultrasonic probe based on the information transmitted
through the signal line 70 in real time, and according to the
degree of heat emission, adjusts the operation of the ultra-
sonic probe.
[0081] For example, the control unit 80 checks a degree of
heat emission of the ultrasonic probe based on the informa-
tion transmitted through the signal line 70, and if the degree of
heat emission of the ultrasonic probe exceeds a predeter-
mined threshold value, controls the signal output unit 90,
which outputs a signal for generating ultrasonic waves to the
ultrasonic probe, such that the heat emission of the ultrasonic
probe is reduced. In addition, if the heat emission of the
ultrasonic probe is below the predetermined threshold value,
the control unit 80 may control the signal output unit 90 such
that intensities of ultrasonic waves output from the ultrasonic
probe are increased even if the heat emission of the ultrasonic
probe is increased to some degrees. That is, the acoustic
power of the ultrasonic probe and the heat emission state of
the ultrasonic probe are in a trade off relation between each
other.
[0082] Although a few embodiments of the present disclo-
sure have been shown and described, it would be appreciated
by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit
of the disclosure, the scope of which is defined in the claims
and their equivalents.
What is claimed is:
1. An ultrasonic probe comprising:
a matching layer;
a transducer layer provided at a rear surface of the match-
ing layer; and
a backing layer provided at a rear surface of the transducer
layer,
wherein the ultrasonic probe further comprises at least one
sheet that is formed of graphene and provided on at least
one of a front surface of the matching layer, in between
the matching layer and the transducer layer, in between
the transducer layer and the backing layer, a rear surface
of the backing layer, and lateral sides of the matching
layer, the transducer layer and the backing layer.
2. The ultrasonic probe of claim 1, further comprising a
signal line connected to the at least one sheet,
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wherein the signal line transmits heat sensed from the sheet
toward a backend of the ultrasonic probe so as to check
a degree of heat emission of the ultrasonic probe.

3. The ultrasonic probe of claim 1, wherein at least one of
the backing layer and the matching layer is formed of
graphene.

4. The ultrasonic probe of claim 1, further comprising a
heat sink provided at the rear surface of the backing layer so
as to dissipate heat generated from the ultrasonic probe to the
outside.

5. The ultrasonic probe of claim 4, wherein the at least one
sheet extends to the heat sink so as to make thermal contact
with the heat sink, and transfers absorbed heat to the heat sink.

6. The ultrasonic probe of claim 4, further comprising at
least one heat radiation plate that thermally connects the at
least one sheet to the heat sink such that heat absorbed by the
at least one sheet is transferred to the heat sink.

7. The ultrasonic probe of claim 6, wherein the heat radia-
tion plate is formed of graphene, graphite, copper or alumi-
num.

8. The ultrasonic probe of claim 1, further comprising a
protective layer provided at the front surface of the matching
layer.

9. The ultrasonic probe of claim 8, wherein:

the protective layer includes an RF Shield or a Chemical

Shield; and

the protective layer includes a sheet formed of graphene or

graphite.

10. A method of manufacturing an ultrasonic probe, the
method comprising:

preparing a backing layer;

preparing a transducer layer at a front surface of the back-

ing layer; and

preparing a matching layer at a front surface of the trans-

ducer layer,

wherein the method further comprises providing at least

one sheet formed of grapheme on at least one of a front
surface of the matching layer, in between the matching
layer and the transducer layer, in between the transducer
layer and the backing layer, a rear surface of the backing
layer, and lateral sides of the matching layer, the trans-
ducer layer and the backing layer.

11. The method of claim 10, further comprising forming a
signal line connected to the at least one sheet,

wherein the signal line transfers heat sensed from the sheet

toward a backend of the ultrasonic probe so as to check
a degree of heat emission of the ultrasonic probe.
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12. The method of claim 10, wherein at least one of the
backing layer and the matching layer is formed of graphene.

13. The method of claim 10, further comprising forming a
heat sink provided at the rear surface of the backing layer so
as to dissipate heat generated from the ultrasonic probe to an
outside.

14. The method of claim 13, wherein:

the at least one sheet extends to the heat sink so as to make

thermal contact with the heat sink; and

the at least one sheet transfers absorbed heat to the heat

sink.

15. The method of claim 13, further comprising providing
at least one heat radiation plate that thermally connects the at
least one sheet to the heat sink such that heat absorbed by the
at least sheet is transferred to the heat sink.

16. The method of claim 15, wherein the heat radiation
plate is formed of graphene, graphite, copper and aluminum.

17. The method of claim 10, further comprising forming a
protective layer provided at the front surface of the matching
layer.

18. The method of claim 8, wherein:

the protective layer includes an RF Shield or a Chemical

Shield; and

the protective layer includes a sheet formed of graphene or

graphite.

19. An ultrasonic probe system comprising:

an ultrasonic probe having a matching layer. a transducer

layer provided at a rear surface of the matching layer, a
backing layer provided ata rear surface of the transducer
layer, at least one sheet formed of grapheme and pro-
vided on at least one of a front surface of the matching
layer, in between the matching layer and the transducer
layer, in between the transducer layer and the backing
layer, a rear surface of the backing layer, and lateral sides
of the matching layer, the transducer layer and the back-
ing layer, and a signal line connected to the sheet to
transmit information related to heat absorbed by the
sheet;

a signal output unit outputting a signal configured to gen-

erate ultrasonic waves to the ultrasonic probe; and

a control unit checking a degree of heat emission of the

ultrasonic probe based on the information transmitted
through the signal line, and according to the degree of
heat emission, controlling the signal output unit to adjust
power of ultrasonic waves that are output from the ultra-
sonic probe.
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