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ULTRASOUND BACKING MEMBER,
ULTRASOUND PROBE INCLUDING THE
SAME, AND METHOD OF MANUFACTURING
THE ULTRASOUND BACKING MEMBER

RELATED APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0088449, filed on Jul. 14,2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] 1.Field

[0003] One or more embodiments of the present invention
relate to an ultrasound backing member, an ultrasound probe
including the ultrasound backing member, and a method of
manufacturing the ultrasound backing member.

[0004] 2. Description of the Related Art

[0005] Ultrasound diagnosis apparatuses display images in
real time, are small and inexpensive, and are safe due to
minimal exposure to radiation, compared to other image diag-
nosis apparatuses, such as, X-ray apparatuses, computerized
tomography (CT) scanners, magnetic resonance imaging
(MRI) apparatuses, and nuclear medical diagnosis appara-
tuses. Therefore, ultrasound diagnosis apparatuses are widely
used for diagnoses of the heart, the abdomen, the unitary
system, and obstetrics and gynecology.

[0006] Ultrasound diagnosis apparatuses include an ultra-
sonic probe that transmits an ultrasound signal to an object
and receives an echo signal reflected from the object to obtain
an image of the object.

[0007] Theultrasonic probe may generate heat while oper-
ating. In particular, a transducer that converts ultrasound
waves into an electrical signal or vice versa may generate a lot
of heat. To maintain the performance of ultrasonic probes,
heat needs to be efficiently discharged.

SUMMARY

[0008] One or more embodiments of the present invention
include an ultrasound backing member having improved heat
conduction, and an ultrasound probe including the ultrasound
backing member.

[0009] One or more embodiments of the present invention
include a method of manufacturing an ultrasound backing
member having improved heat conduction.

[0010] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent from
the description, or may belearned by practice ofthe presented
embodiments.

[0011] According to one or more embodiments of the
present invention, an ultrasound probe includes an ultrasound
module comprising a transducer that converts ultrasound
waves into an electrical signal or vice versa; and a backing
member obtained by filling a porous foam-type body with a
backing material that absorbs the ultrasound waves generated
by the ultrasound module.

[0012] The foam-type body may include a plurality of
pores and a plurality of bridges which are connected to one
another and located between the plurality of pores.

[0013] The foam-type body may include a heat-conductive
material.
[0014] The foam-type body may include a metal.
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[0015] The metal may include at least one selected from
copper, aluminum, silver, nickel, iron, gold, and tungsten.
[0016] A pore included in the foam-type body may be con-
nected to at least one of neighboring pores.

[0017] A diameter of at least one of a plurality of pores
included in the foam-type body may be about 1 mm to about
10 mm.

[0018] A porosity of the foam-type body may be 50% or
more.

[0019] The backing material may include epoxy resin.
[0020] Heat generated in the ultrasound module may be

discharged to the outside via the backing member.

[0021] The transducer may include a piezoelectric element
that converts the ultrasound waves into the electrical signal or
vice versa, by vibrating.

[0022] The backing member may be grounded.

[0023] The backing member may support the ultrasound
module.

[0024] The backing member may be disposed on a rear

surface of the ultrasound module.

[0025] According to one or more embodiments of the
present invention, an ultrasound backing member includes a
porous foam-type body; and a backing material that fills the
foam-type body and absorbs ultrasound waves.

[0026] The foam-type body may include a heat-conductive
material.

[0027] The foam-type body may include a metal.

[0028] A porosity of the foam-type body may be 50% or
more.

[0029] According to one or more embodiments of the

present invention, a method of manufacturing an ultrasound
backing member includes preparing a fluid comprising a
backing material that absorbs ultrasound waves; inserting a
porous foam-type body into the fluid such that the foam-type
body is filled with the backing material; and hardening the
foam-type body filled with the backing material.

[0030] The backing material may fill the foam-type body
by vibration.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and/or other aspects will become apparent
and more readily appreciated from the following description
of the embodiments, taken in conjunction with the accompa-
nying drawings in which:

[0032] FIG. 1isablockdiagram of an ultrasound diagnosis
apparatus according to an embodiment of the present inven-
tion;

[0033] FIG. 2 is a block diagram of an ultrasonic module
included in the ultrasound diagnosis apparatus illustrated in
FIG. 1

[0034] FIG. 3 is a schematic view of an ultrasound probe
according to an embodiment;

[0035] FIG. 4 illustrates a porous foam-type body accord-
ing to an embodiment;

[0036] FIG. 5 illustrates a backing member obtained by
filling the foam-type body of FIG. 4 with a backing material,
according to an embodiment;

[0037] FIG. 6 illustrates a heat transfer path in the backing
member of FIG. 5; and

[0038] FIG. 7 is a flowchart of a method of manufacturing
a backing member, according to an embodiment.
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DETAILED DESCRIPTION

[0039] Embodiments of the invention now will be
described more fully hereinafter with reference to the accom-
panying drawings, in which exemplary embodiments of the
invention are shown. In the drawings, like elements are
denoted by like reference numerals, and a repeated explana-
tion thereof will not be given.

[0040] The term “object” used herein may be a human, an
animal, or a body part of ahuman or animal. For example, the
object may be an organ (e.g., the liver, the heart, the womb,
the brain, a breast, or the abdomen), a blood vessel, or a
combination thereof. The term “user” may be, but is not
limited thereto, a medical expert, such as a medical doctor, a
nurse, a health care technician, or a medical imaging expert,
or may be an engineer who repairs medical apparatuses.
[0041] FIG.1isablock diagram of an ultrasound diagnosis
apparatus 100 according to an embodiment of the present
invention. Referring to FIG. 1, the ultrasound diagnosis appa-
ratus 100 includes an ultrasound module 110 that transmits or
receives ultrasonic waves, a processor 120 that processes a
signal received from the ultrasound probe 110 to generate an
image, a display module 130 that displays the image, a user
interface 140 that receives an input of a user command, a
memory 150 that stores various pieces of information, and a
controller 160 that controls overall operations of the ultra-
sound diagnosis apparatus 100.

[0042] The ultrasound module 110 transmits ultrasound
waves to an object and receives an echo signal corresponding
to ultrasound waves reflected from the object, as will be
described later in detail.

[0043] Theprocessor 120 generates anultrasound image by
processing ultrasound data generated by the ultrasound mod-
ule 110. The ultrasonic image may be at least one of a bright-
ness (B) mode image representing a magnitude of an ultra-
sonic echo signal by brightness, a Doppler mode image
representing an image of a moving object in the form of a
spectrum by using the Doppler effect, a motion (M) mode
image representing a time-dependent motion of an objectata
predetermined position, an elasticity mode image represent-
ing a difference between a reaction of an object when com-
pression is applied to the object and a reaction of the object
when compression is not applied to the object by an image,
and a color (C) mode image representing a speed of a moving
object by color by using the Doppler effect. The ultrasound
image may be generated using a currently-usable ultrasound
image generating method, and thus, a detailed description
thereof will be omitted herein. Accordingly, in the present
embodiment, the ultrasound image may be any of images
obtained in dimensional modes, such as a one-dimensional
(1D) mode, a two-dimensional (2D) mode, a three-dimen-
sional (3D) mode, and a four-dimensional (4D) mode.
[0044] The display module 130 displays information pro-
cessed by the ultrasound diagnosis apparatus 100. For
example, the display module 130 may display the ultrasound
image generated by the processor 120, and may also display
a graphical user interface (GUI) or the like for requesting a
user input.

[0045] Thedisplay module 130 may be at least one selected
from a liquid crystal display (LCD), a thin film transistor-
liquid crystal display (TFT-LCD), an organic light-emitting
diode (OLED), a flexible display, a 3D display, and an elec-
trophoretic display. In some cases, the ultrasound diagnosis
apparatus 100 may include at least two display modules 130.
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[0046] The user interface 140 refers to a unit via which a
user inputs data for controlling the ultrasound diagnosis appa-
ratus 100. The user interface 140 may include a key pad, a
mouse, a touch pad, a trackball, and the like. The user inter-
face 140 is not limited thereto, and thus may further include
various input units such as a jog wheel and a jog switch.
[0047] A touch pad may detect not only a real touch, but
may also detect a proximity touch. The real touch means a
case in which a pointer actually touches a screen, and the
proximity touch means a case in which the pointer
approaches the screen but does not actually touch the screen.
In this specification, the pointer is a tool used for actually
touching or proximately touching a predetermined portion of
the touch pad. Examples of the tool include a stylus pen, a part
of a body such as a finger, and the like.

[0048] The touch pad may be implemented as a touch
screen that forms a multiple-layer structure together with the
display module 130. The touch screen may be variously
embodied as a capacitive type touch screen, a pressure resis-
tive type touch screen, an infrared beam sensing type touch
screen, a surface acoustic wave type touch screen, an integral
strain gauge type touch screen, a piezoelectric effect type
touch screen, or the like. Since a touch screen performs the
functions of both the display module 130 and the user inter-
face 140, the touch screen is highly utilized.

[0049] Although notillustrated in FIG. 1, in order to detect
a touch, a touch pad may include various sensors provided
within or near the touch pad. An example ofthe sensor used to
detect a touch on the touch pad is a tactile sensor. The tactile
sensor detects a contact of a specific object with a sensitivity
that is equal to or greater than human perception. The tactile
sensor may detect various types of information, such as the
roughness of a touched surface, the hardness of the touching
object, and the temperature of a touched point.

[0050] Another example of the sensor used to detect atouch
on the touch pad is a proximity sensor. The proximity sensor
detects the existence of an object that approaches a predeter-
mined detection surface or that exists nearby, by using an
electromagnetic force or infrared rays without any mechani-
cal contact. Examples of the proximity sensor include a trans-
mission-type photoelectric sensor, a direct reflection-type
photoelectric sensor, a mirror reflection-type photoelectric
sensor, a high frequency oscillation-type proximity sensor, a
capacity-type proximity sensor, a magnetic proximity sensor,
and an infrared-type proximity sensor.

[0051] The memory 150 stores various pieces of informa-
tion processed by the ultrasound diagnosis apparatus 100. For
example, the memory 150 may store medical data related to
diagnosis of an object, such as an image, and may also store
algorithms or programs which are to be executed in the ultra-
sound diagnosis apparatus 100.

[0052] The memory 150 may include at least one type of
storage medium selected from among a flash memory type, a
hard disk type, a multimedia card micro type, a card type
memory (for example, a secure digital (SD) or extreme digital
(XD) memory), a random access memory (RAM), a static
random access memory (SRAM), a read-only memory
(ROM), an electrically erasable programmable ROM (EE-
PROM), a programmable ROM (PROM), magnetic memory,
amagnetic disk, and an optical disk. The ultrasound diagnosis
apparatus 100 may utilize web storage ora cloud server which
performs the storage function of the memory 150, but online.
[0053] The controller 160 controls all operations of the
ultrasound diagnosis apparatus 100. That is, the controller
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160 may control operations performed by the ultrasonic mod-
ule 110, the processor 120, the display module 130, and the
like shown in FIG. 1. For example, the controller 160 may
control the processor 120 to produce an image by using a user
command that is input via the user interface 140 or by using
a program stored in the memory 150. The controller 160 may
also control the display module 130 to display the image
produced by the processor 120.

[0054] FIG. 2 is a block diagram of the ultrasonic module
110 illustrated in FIG. 1. Referring to FIG. 2, the ultrasound
module 110 may transmit ultrasound waves to an object 10
and receive an echo signal reflected from the object 10 to
generate ultrasound data. The ultrasound module 110 may
include a transmission module 210, a transducer 220, and a
reception module 230.

[0055] The transmission module 210 provides a driving
signal to the transducer 220. The transmission module 210
may include a pulse generation module 212, a transmission
delaying unit 214, and a pulser 216.

[0056] The pulse generation module 212 generates rate
pulses for generating transmission ultrasound waves based on
a predetermined pulse repetition frequency (PRF). The trans-
mission delaying module 214 delays the rate pulses generated
by the pulse generation module 212 by delay times for deter-
mining transmission directionality. Each of the rate pulses
which have been delayed correspond to a plurality of unit
elements included in the transducer 220, respectively. The
pulser 216 applies a driving signal or a driving pulse to the
transducer 220 based on timing that corresponds to each of
the rate pulses which have been delayed. The plurality of unit
elements may be arranged in a 1D array or a 2D array.
[0057] The transducer 220 transmits ultrasound waves to
the object 10 in response to the driving signal applied by the
transmission module 210 and receives an echo signal corre-
sponding to ultrasound waves reflected by the object 10. The
transducer 220 may include a plurality of unit elements that
convert electrical signals into acoustic energy or vice versa.
The plurality of unit elements may be arranged in a 1D array
or a 2D array.

[0058] The transducer 220 may be a piezoelectric micro-
machined ultrasonic transducer (pMUT) that converts ultra-
sound waves into an electrical signal or vice versa according
to a pressure change by vibrating, a capacitive microma-
chined ultrasonic transducer (cMUT) that converts ultra-
sound waves into an electrical signal or vice versa due to a
change in an electrostatic capacity, a magnetic microma-
chined ultrasonic transducer (mMUT) that converts ultra-
sound waves into an electrical signal or vice versa based on a
change in a magnetic field, or an optical ultrasonic detector
that converts ultrasound waves into an electrical signal or vice
versa according to a change in optical characteristics.

[0059] The reception module 230 may generate the ultra-
sound data by processing a signal received from the trans-
ducer 220. The reception module 230 may include an ampli-
fier 232, an analogue-to-digital converter (ADC) 234, a
reception delaying module 236, and a summing module 238.
[0060] Theamplifier 232 amplifies the signal received from
the transducer 220, and the ADC 234 performs analogue-to-
digital conversion on the amplified signal. The reception
delaying unit 236 delays a digital signal output by the ADC
234 by a delay time necessary for determining reception
directionality. The summing module 238 generates the ultra-
sound data by summing signals processed by the reception
delaying module 236. A reflection component in a direction
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determined by the reception directionality may be empha-
sized by a summing operation of the summing module 238.

[0061] Theultrasound module 110 may necessarily include
the transducer 220, but at least some of the transmission
module 210 and the reception module 230 may be included in
another apparatus. For example, the ultrasound module 110
may not include the summing module 238 of the reception
module 230.

[0062] The transmission module 210 and the reception
module 230 of the ultrasound module 110 may be formed on
a single substrate in the form of at least one chip. Here, the
single substrate may be formed of silicon (Si), ceramic, or a
polymer-based material. Each block included in the transmis-
sion module 210 and the reception module 230 may be
formed as a single chip, at least two blocks may be formed as
asingle chip, or respective blocks of the transmission module
210 and the reception module 230 corresponding to a umit
element of the transducer 220 may form a single chip together
with the unit element of the transducer 220. Thus, a substrate
including at least one of the transmission module 210 and the
reception module 230 is referred to as a chip module sub-
strate. The chip module substrate may denote a substrate
including all of the chips included in the ultrasound module
110 or may also denote a substrate including some of the
chips included in the ultrasound module 110.

[0063] A physical structure including the ultrasound mod-
ule 110 is referred to as an ultrasound probe 300. FIG. 3 is a
schematic view of the ultrasound probe 300 according to an
embodiment. As illustrated in FIG. 3, the ultrasound probe
300 includes the ultrasound module 110 which converts an
electrical signal into ultrasound waves or vice versa, a back-
ing member 330 which absorbs ultrasound waves that are
transmitted in a direction going away from the object, and a
matching member 340 which matches an acoustic impedance
of the ultrasound waves generated by the ultrasound module
110 with an acoustic impedance of an object.

[0064] The ultrasound module 110 may include the trans-
ducer 220 and a chip module substrate 320. FIG. 3 illustrates
piezoelectric elements 312 as the unit elements of the trans-
ducer 220. While vibrating, the piezoelectric elements 312
may convert an electrical signal into an acoustic signal or vice
versa. The piezoelectric elements 312 may be formed by
splitting a piezoelectric material. For example, the piezoelec-
tric elements 312 may be manufactured by dicing a piezo-
electric material that extends lengthwise. However, a method
of manufacturing the piezoelectric elements 312 is not lim-
ited to this dicing method, and the piezoelectric elements 312
may be manufactured using various other methods, such as, a
method of pressing a piezoelectric material by using a metal
mold. The piezoelectric material may include at least one
selected from ZnO, AIN, PZT (PbZrTiO3), PLZT (PbLaZr-
TiO3), BT (BaTiO3), PT (PbTiO3), PMN-PT (Pb(Mgl/
3Nb2/3)03-PbTi03), and the like that cause a piezo phenom-
enon.

[0065] Although the piezoelectric elements 312 are illus-
trated as the unit elements of the transducer 220 in F1G. 3, this
is only an example. The transducer 220 may include capaci-
tive elements that convert ultrasound waves into an electrical
signal or vice versa due to a change in an electrostatic capac-
ity, magnetic elements that convert ultrasound waves into an
electrical signal or vice versa due to a change in a magnetic
field, or optical elements that convert ultrasound waves into
an electrical signal or vice versa according to a change in
optical characteristics.
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[0066] The backing member 330 may absorb ultrasound
waves that are transmitted in a direction going away from the
object. The backing member 330 may support the chip mod-
ule substrate 320 at the back surface of the chip module
substrate 320 and absorb ultrasound waves that are transmit-
ted toward the back surface of the transducer 220 and are thus
not directly used in tests or diagnosis. Although the backing
member 330 is separate from the chip module substrate 320,
this is only for convenience of explanation, and thus embodi-
ments of the present invention are not limited thereto. The
chip module substrate 320 may be formed of a backing mate-
rial 420 (see FIG. 5). Thus, the chip module substrate 320 may
perform the function of the backing member 330.

[0067] The ultrasound probe 300 may also include the
matching member 340 which matches the acoustic imped-
ance of the ultrasound waves generated by the transducer 220
with the acoustic impedance of the object. The matching
member 340 is disposed on a front surface of the transducer
220 and changes the acoustic impedance of the ultrasound
waves generated by the transducer 220 in stages so that the
acoustic impedance of the ultrasound waves is approximate to
the acoustic impedance of the object. The front surface of the
transducer 220 may be a surface that is closest to the object
from among the surfaces of the transducer 220 when ultra-
sound waves are applied to the object, and a rear surface
thereof may be a surface opposite to the front surface.
[0068] The matching member 340 may be formed of a
plurality of matching elements 342 respectively disposed on
the piezoelectric elements 312. However, the present embodi-
ment is not limited thereto. The matching member 340 may
be a single matching element into which the plurality of
piezoelectric elements 312 are grouped. The matching mem-
ber 340 may have a single-layered structure or a multi-layered
structure.

[0069] The ultrasound probe 300 may further include an
acoustic lens (not shown) that focuses ultrasound waves. The
acoustic lens is disposed on the front surface of the transducer
220 and focuses the ultrasound waves generated by the trans-
ducer 220. The acoustic lens may be formed of a material such
as silicon rubber having an acoustic impedance that is similar
to that of the object. A central portion of the acoustic lens may
be convex or flat. The acoustic lens may have various shapes
according to designs of manufacturers.

[0070] While the ultrasound probe 300 is generating and
collecting ultrasound waves, the piezoelectric elements 312
included in the ultrasound module 110 inevitably vibrate, and
heat 1s generated due to this vibration. In addition, since
components included in ultrasound probes are highly inte-
grated with miniaturization of the ultrasound probes, the
amount of generated heat increases in embodiments of the
present invention compared with in the conventional art.
[0071] If the heat generated in this way fails to be dis-
charged to the outside and is transmitted to the acoustic lens
of the ultrasound probe 300, the heat may be transferred
directly to the skin of a patient. Thus, the number of times a
patient gets burned may increase. The functions of compo-
nents included in the ultrasound probe 300 may be degraded
due to a lot of heat, and accordingly negative effects may be
exerted on the safety of a patient and a diagnostic image.
Therefore, the ultrasound probe 300 needs to effectively dis-
charge generated heat.

[0072] A backing member included in an ultrasound probe
according to an embodiment may include a porous foam-type
body and a backing material that fills the foam-type body and
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absorbs ultrasound waves. FIG. 4 illustrates a porous foam-
type body 410 according to an embodiment. FIG. 5 illustrates
abacking member 330 obtained by filling the foam-type body
410 of FIG. 4 with the backing material 420, according to an
embodiment. As illustrated in FIG. 4, the foam-type body 410
may include a plurality of pores 411. In detail, the foam-type
body 410 may include the pores 411 and a plurality of bridges
412 connected to one another and located between the pores
411. The bridges 412 are connected to one another and
include a highly heat-conductive material. For example, the
bridges 412 may include metal. The metal may be a highly
heat-conductive material, such as copper, aluminum, silver,
nickel, iron, gold, or tungsten. The bridges 412 of the foam-
type body 410 may be connected to one another without
disconnections to serve as a passage via which heat generated
in an ultrasound probe is discharged to the outside. Thus, the
heat generated in the ultrasound module 110 may be exter-
nally discharged via the foam-type body 410, for example, the
bridges 412.

[0073] The foam-type body 410 may include the pores 411.
Atleast someofthe pores 411 may overlap with each other. In
other words, a pore 411 may be connected to at least one of
neighboring pores 411. Accordingly, an external material
may flow into the foam-type body 410 via the pores 411. Sizes
of the pores 411 do not need to be constant, and thus may be
irregular. A porosity of the foam-type body 410 may be about
50% or more. A diameter of each pore 411 may be, but is not
limited to, about 1 mm to about 10 mm. The diameter of each
of the pores 411 may vary according to methods of manufac-
turing the foam-type body 410.

[0074] The foam-type body 410 may be manufactured
using a bottom-up method, a method using a freeze-drying
solution, or a method using a foam base. However, a method
of manufacturing the foam-type body 410 is not limited
thereto.

[0075] When the backing member 330 includes only the
foam-type body 410, the backing member 330 may not prop-
erly absorb ultrasound waves. When ultrasound waves are not
absorbed but are transmitted or reflected by the backing mem-
ber 330, a distorted ultrasound image may be obtained. In the
backing member 330, the pores 411 may be filled with the
backing material 420. The backing material 420 may include
amaterial having a high attenuation coefficient. For example,
the backing material 420 may include epoxy resin. Alterna-
tively, the backing material 420 may be a combination of a
metal powder (for example, tungsten, coppet, or aluminum),
a ceramic powder (for example, tungsten oxide or alumina),
or a carbon allotrope powder (for example, graphite,
graphene, carbon nanotubes, or diamond) with epoxy resin,
or may include rubber.

[0076] As described above, since the foam-type body 410
may include the plurality of pores 411, the pores 411 may be
filled with the backing material 420. In addition, since heat
generated in the transducer 220 is discharged to the outside
via the foam-type body 410, heat transferred to a patient via a
lens may be effectively reduced. When a heat discharge is
effectively performed, the safety of patients may be secured,
and a degradation of the function of an ultrasound diagnosis
apparatus due to a lot of heat may be prevented. Moreover,
when power is applied to generate ultrasound waves, higher
power may be applied in consideration of the degree of heat
discharge, and thus a clear ultrasound image may be obtained.
[0077] Since the ultrasound probe 300 includes the backing
member 330, the ultrasound probe 300 may perform a heat
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discharge function while keeping a conventional shape and
size, without including a special heat-discharging apparatus.
[0078] FIG. 6 illustrates a heat transfer path in the backing
member 330 of FIG. 5. In FIG. 6, arrows indicate paths in
which heat generated in the ultrasound module 110 is dis-
charged via the backing member 330. Most of the heat gen-
erated in the ultrasound module 110 is generated in the trans-
ducer 220, because the transducer 220 vibrates in response to
a voltage and generates an electrical signal by vibrating in
response to echo ultrasound waves. The backing member 330
may discharge the heat generated in the ultrasound module
110 to the outside. In detail, since the foam-type body 410 of
the backing member 330 includes the bridges 412 formed of
a highly heat-conductive material, heat may be discharged to
the outside via the bridges 412 at high speed.

[0079] Although not shown in FIG. 3, a heat sink may be
provided on a lower surface of the backing member 330.
Since the heat sink may effectively discharge heat, the heat
sink may thermally and directly contact the backing member
330 to help a heat discharge. Alternatively, instead that the
heat sink directly contacts the backing member 330, the back-
ing member 330 and the heat sink may be connected to each
other via a heat pipe. In this case, heat travelling via the
backing member 330 is transferred to the heat sink along the
heat pipe and is then discharged to the outside.

[0080] According to an embodiment, a heat discharging fan
may also be provided to help the heat sink to discharge heat.
The heat sink may include a plurality of fins that each have a
plate shape and are formed of a metal, such as aluminum, to
disperse heat. Heat transferred to the heat sink is dispersed by
the plurality of fins, and the heat discharging fan may be
disposed near the fins to additionally improve the heat dis-
charge function.

[0081] According to an embodiment, when the bridges 412
of the backing member 330 are formed of metal, the backing
member 330 may be grounded. Due to the grounding of the
backing member 330, interference among electrical signals
within the ultrasound probe 300 may be prevented. Moreover,
the backing member 330 may serve as a unit that applies a
reference voltage, for example, a ground signal, to the trans-
ducer 220. In this case, the backing member 330 may contact
the transducer 220.

[0082] FIG. 7 is a flowchart of a method of manufacturing
the backing member 330, according to an embodiment.
[0083] First, in operation S710, a fluid including the back-
ing material 420 absorbing ultrasound waves is prepared. The
backing material 420 may include a material having a high
attenuation coefficient. For example, the backing material
420 may include epoxy resin. Alternatively, the backing
material 420 may be a combination of a metal powder (for
example, tungsten, copper, or aluminum), a ceramic powder
(for example, tungsten oxide or alumina), or a carbon allot-
rope powder (for example, graphite, graphene, carbon nano-
tubes, or diamond) with epoxy resin, or may be rubber. The
backing material 420 may be mixed with a solvent, for
example, water, so as to easily flow. Thus, the fluid including
the backing material 420 may be contained in a chamber.
[0084] In operation S720, the foam-type body 410 is
inserted into the fluid. The foam-type body 410 may be a
porous foam type. The foam-type body 410 may include the
plurality of pores 411 and the plurality of bridges 412 con-
nected to one another between the pores 411. The bridges 412
are connected to one another and may include a highly heat-
conductive material. For example, the bridges 412 may

Jan. 14,2016

include metal. The metal may be a highly heat-conductive
material, such as copper, aluminum, silver, nickel, iron, gold,
or tungsten. The bridges 412 of the foam-type body 410 may
be connected to one another without disconnections to serve
as a passage via which heat generated in the ultrasound probe
300 is discharged to the outside. Thus, the heat generated in
the ultrasound module 110 may be externally discharged via
the foam-type body 410, for example, the bridges 412. The
foam-type body 410 may include the pores 411. At least some
of the pores 411 may overlap with each other. In other words,
a pore 411 may be connected to at least one of neighboring
pores 411. Accordingly, an external material may flow into
the foam-type body 410 via the pores 411. A porosity of the
foam-type body 410 may be about 50% or more. A diameter
of each pore 411 may be, but is not limited to, about 1 mm to
about 10 mm.

[0085] When the porous foam-type body 410 is inserted
into the fluid, the fluid flows into the foam-type body 410 via
the pores 411 of the foam-type body 410 to fill the pores 411.
At least one of the fluid and the foam-type body 410 may be
vibrated so that the backing material 420 is filled with the
foam-type body 410. In other words, the chamber that con-
tains the fluid and the foam-type body 410 is vibrated on a
vibrator.

[0086] In operation S730, the foam-type body 410 filled
with the backing material 420 is hardened to form the backing
member 330. The backing member 330 manufactured in this
way may be cut and joined with the ultrasound module 110
according to use purposes.

[0087] Various embodiments other than the above-de-
scribed embodiment exist within the claims of the present
invention. As the invention allows for various changes and
numerous embodiments, exemplary embodiments will be
illustrated in the drawings and described in detail in the writ-
ten description. However, this is not intended to limit the
present invention to particular modes of practice, and it is to
be appreciated that all changes, equivalents, and substitutes
that do not depart from the spirit and technical scope of the
present invention are encompassed in the present invention.

What is claimed is:
1. An ultrasound probe comprising:

an ultrasound module comprising a transducer that con-
verts ultrasound waves into an electrical signal or vice
versa; and

a backing member obtained by filling a porous foam-type
body with a backing material that absorbs the ultrasound
waves generated by the ultrasound module.

2. The ultrasound probe of claim 1, wherein the foam-type
body comprises a plurality of pores and a plurality of bridges
which are connected to one another and located between the
plurality of pores.

3. The ultrasound probe of claim 1, wherein the foam-type
body comprises a heat-conductive material.

4. The ultrasound probe of claim 1, wherein the foam-type
body comprises a metal.

5. The ultrasound probe of claim 4, wherein the metal
comprises at least one selected from copper, aluminum, sil-
ver, nickel, iron, gold, and tungsten.
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6. The ultrasound probe of claim 1, wherein a pore included
in the foam-type body is connected to at least one of neigh-
boring pores.

7. The ultrasound probe of claim 1, wherein a diameter of
at least one of a plurality of pores included in the foam-type
body is about 1 mm to about 10 mm.

8. The ultrasound probe of claim 1, wherein a porosity of
the foam-type body is 50% or more.

9. The ultrasound probe of claim 1, wherein the backing
material comprises epoxy resin.

10. The ultrasound probe of claim 1, wherein heat gener-
ated in the ultrasound module is discharged to the outside via
the backing member.

11. The ultrasound probe of claim 1, wherein the trans-
ducer comprises a piezoelectric element that converts the
ultrasound waves into the electrical signal or vice versa, by
vibrating.

12. The ultrasound probe of claim 1, wherein the backing
member is grounded.

13. The ultrasound probe of claim 1, wherein the backing
member supports the ultrasound module.

14. The ultrasound probe of claim 1, wherein the backing
member is disposed on a rear surface of the ultrasound mod-
ule.
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15. An ultrasound backing member comprising:
a porous foam-type body; and
a backing material that fills the foam-type body and
absorbs ultrasound waves.
16. The ultrasound backing member of claim 15, wherein
the foam-type body comprises a heat-conductive material.
17. The ultrasound backing member of claim 15, wherein
the foam-type body comprises a metal.
18. The ultrasound backing member of claim 15, wherein a
porosity of the foam-type body is 50% or more.
19. A method of manufacturing an ultrasound backing
member, the method comprising:
preparing a fluid comprising a backing material that
absorbs ultrasound waves;
inserting a porous foam-type body into the fluid such that
the foam-type body is filled with the backing material;
and
hardening the foam-type body filled with the backing
material.
20. The method of claim 19, wherein the backing material
fills the foam-type body by vibration.
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