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Description
[Technical Field]

[0001] The present invention relates to an ultrasonic
probe, and more particularly, an ultrasonic probe device
in which probes are modularized and various types of
the probes are detachably joined and used to one ultra-
sonic probe apparatus

[Background Art]

[0002] An ultrasonic wave is an acoustic wave having
a frequency above the range of human audibility, and a
sound wave having a frequency which is between about
20 kHz and 100 kHz.

[0003] Ultrasonic waves are used for inspecting inner
parts of a human body or animal or for measuring, in a
non-destructive manner, the thicknesses or inside com-
binations of solid matters such as a metal or a plastic. In
these cases, ultrasonic waves are implemented in the
form of a probe (hereinafter, referred to as "an ultrasonic
probe") for easy handling by users.

[0004] This ultrasonic probe includes a piezoelectric
ceramic to interchangeably convert an electrical signal
to an acoustic signal by vibration of a piezoelectric ma-
terial, an acoustic matching layer configured to decrease
an acoustic impedance difference between the piezoe-
lectric ceramic and an object so that ultrasonic waves
generated in the piezoelectric ceramic can be fully deliv-
ered to the object, and a lens layer to focus ultrasonic
waves propagating in a forward direction of the piezoe-
lectric ceramic at a certain position, and a rear-side block
to exclude ultrasonic waves propagating in a rearward
direction of a piezoelectric layer to prevent image distor-
tion.

[0005] Ultrasonic probes formed as these configura-
tions have been widely used in medical field. An ultra-
sonic diagnosis apparatus using an ultrasonic probe ap-
plies ultrasonic waves to an organism, converts reflected
ultrasonic waves to electrical signals, transmits the elec-
trical signals to an image processing unit, and generates
an image through the signals received by the image
processing unit.

[0006] Through the above-described process, the ul-
trasonic probes have been advantageously used for de-
tecting a foreign material in an organism, measuring the
degree of injury, observing a tumor, and observing a fe-
tus.

[0007] Since ultrasonic waves have various frequency
areas, in ultrasonic diagnosis using ultrasonic probes,
the range of diagnosis is limited based on the frequency
areas.

[0008] Therefore, since an appropriate probe is used
for a diagnosis desired by a user, there are inconven-
iences in that different probes should be used according
to intended use.

[0009] US 2012/095347 A1 discloses a multiple aper-
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ture ultrasonic probe device. In this multiple aperture ul-
trasonic probe device, a plurality of ultrasonic probe mod-
ules are separated from one another, controlling modules
for controlling the plurality of ultrasonic modules are in-
cluded, and each of the ultrasonic probe modules in-
cludes a module encasement and a backing block.
[0010] US 6635 019 B2 discloses a scanhead as an-
other ultrasonic probe device. In US 6 635 019 B2, a
transducer assembly is demountable from the scanhead.
[0011] It is the object of the invention to provide an
improved ultrasonic probe device considering a perform-
ance and diagnosis frequency range which can be de-
sired by a user.

[0012] The above object is solved by an ultrasonic
probe device having the features of claim 1.

[0013] Furtherdevelopments are stated in the depend-
ent claims.
[0014] Inthe detachably joined ultrasonic probe device

according to the present invention, the ultrasonic probe
modules may include a linear array ultrasonic probe mod-
ule in which ultrasonic waves propagate in a fixed direc-
tion or a phased array ultrasonic probe module in which
the ultrasonic waves are steered and proceed in propa-
gating according to a propagation direction and a depth.
[0015] Inthe detachably joined ultrasonic probe device
according to the present invention, the control module
may be electrically connected to the ultrasonic probe
modules to operate at least one of the linear array ultra-
sonic probe module and the phased array ultrasonic
probe module.

[0016] Inthe detachably joined ultrasonic probe device
according to the present invention, the case may accom-
modate a pair of phased array ultrasonic probe modules,
and a linear array ultrasonic probe module disposed be-
tween the pair of phased array ultrasonic probe modules.
The control module may operate the pair of the phased
array ultrasonic probe module, and the linear array ultra-
sonic probe module to generate three dimensional image
data.

[0017] Inthe detachably joined ultrasonic probe device
according to the present invention, each of the ultrasonic
probe device modules may include a a piezoelectric ce-
ramic formed on top of the rear-side block, an acoustic
matching layer formed on top of the piezoelectric ceram-
ic, an acoustic lens formed on top of the acoustic match-
ing layer, a flexible printed circuit board disposed be-
tween the rear-side block and the piezoelectric ceramic,
wherein the module case surrounds the rear-side block,
the piezoelectric ceramic, the acoustic matching layer,
the acoustic lens, and an exterior of the flexible printed
circuit board excluding an upper portion of the acoustic
lens, wherein the flexible printed circuit board is connect-
ed to the control module and the control module controls
the ultrasonic probe module.

[0018] Inthe detachably joined ultrasonic probe device
according to the present invention, each of the ultrasonic
probe modules may furtherinclude a ground plate formed
between the acoustic matching layer and the piezoelec-
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tric ceramic.
[Advantageous Effects]

[0019] An ultrasonic probe device according to the
present invention allows a user to select and use an ap-
propriate ultrasonic probe based on a performance and
diagnosis frequency range which a user desires so that
the user uses probes of various types in one ultrasonic
probe device without needing a plurality of ultrasonic
probe devices.

[Description of Drawings]
[0020]

FIG. 1 is a view illustrating a configuration of a plu-
rality of ultrasonic probe modules coupled with a
case according to an embodiment of the present in-
vention.

FIG. 2is aview illustrating an ultrasonic probe device
according to the embodiment of the present inven-
tion.

FIG. 3is ablock diagram for describing the ultrasonic
probe device according to the embodiment of the
present invention.

FIG. 4 is a view illustrating an ultrasonic probe mod-
ule excluding a module case according to the em-
bodiment of the present invention.

FIG. 5 is a view illustrating an ultrasonic probe mod-
ule except a module case according to a second em-
bodiment of the present invention.

[Modes of the Invention]

[0021] In the following description, only the parts nec-
essary to understand an exemplary embodiment of the
present invention will be described, the omission of de-
scriptions of other parts is not intended to obscure the
spirit of the present invention.

[0022] It should be understood that the terms used in
the specification and claims set forth below are not to be
construed as limited to typical or dictionary meanings,
but were simply interpreted by the inventor as terms ap-
propriately defining and explaining the invention properly
on the basis of the principle that can be interpreted based
on the meanings and concepts corresponding to techni-
cal aspects of the present invention. Therefore, the con-
figurations shown in the embodiments and drawings set
forth herein are merely preferable embodiments of the
present invention, because they are representative of all
of the technical features of the present invention, and not
intended to limit the scope of the present application. In
the present application it should be understood that
equivalents and modifications may be made thereto.
[0023] Hereinafter, an ultrasonic probe device accord-
ing to the presentinvention will be described in detail with
reference to the accompanying drawings.
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[0024] An ultrasonic probe is implemented in a probe
shape to easily handle ultrasonic waves for inspecting
inner parts of a human body or animal or for measuring,
in a non-destructive manner, the thickness or inside com-
binations of solid matters such as a metal or a plastic.
[0025] Inan ultrasonic probe, ultrasonic waves may be
generated with a piezoelectric ceramic in a configuration
of the ultrasonic probe, a rear-side block may absorb the
ultrasonic waves which propagate toward the rear-side
block, the ultrasonic waves which propagate toward an
acoustic matching layer may be transferred to an object
to be examined through the acoustic matching layer and
an acoustic lens. This description will be described be-
low.

[0026] FIG. 1 is a view illustrating a configuration of a
plurality of ultrasonic probe modules coupled with a case
according to one embodiment of the present invention.
FIG. 2 is a view illustrating the ultrasonic probe device
according to one embodiment of the present invention.
FIG. 3 is a block diagram for describing the ultrasonic
probe device according to one embodiment of the
present invention.

[0027] Referring to FIGS. 1 to 3, an ultrasonic probe
device 100 according to the embodiment of the present
invention includes a plurality of ultrasonic probe modules
10, a case 20 and a control module 30.

[0028] The ultrasonic probe modules 10 are modular
ultrasonic probes which can be detachably coupled
through open portion 22 of the case 20. That is, the ul-
trasonic probe modules 10 are formed for the ultrasonic
probe to be accommodated and used in receiving por-
tions formed inside the case 20 through the open portion
22 of the case 20.

[0029] The ultrasonic probe device 100 according to
one embodiment of the present invention includes the
plurality of ultrasonic probe modules 10. The plurality of
ultrasonic probe modules 10 is arranged in a perpendic-
ular direction with respect to a direction in which ultra-
sonic waves are generated and are coupled to be ac-
commodated in the receiving portions through the open
portion 22 of the case 20. The ultrasonic probe module
10 accommodated in the case 20 may be a linear array
ultrasonic probe module 40 or a phased array ultrasonic
probe module 50, descriptions which relate to the above
modules will be described below.

[0030] The case 20 has open portion 22 formed in one
side thereof, accommodates the plurality of ultrasonic
probe modules 10 through the open portion 22, and in-
cludes an outer housing 24 and a separation housing 26.
[0031] The outer housing 24 encloses the exterior of
the plurality of ultrasonic probe modules 10 accommo-
dated in the open portion 22. That is, the outer housing
24 protects the plurality of ultrasonic probe modules 10
from external shocks by enclosing the exterior of the plu-
rality of ultrasonic probe modules 10 accommodated in-
side the case 20.

[0032] The separationhousing 26 is disposed between
the plurality of ultrasonic probe modules 10 to separate
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each of the ultrasonic probe modules 10. That is, the
separation housing 26 serves a partition role to divide
the inside of the case 20 into a plurality of open portions
22, separates each of the ultrasonic probe modules 10
so that the ultrasonic probe modules 10 do not come in
contact with each other and are not affected by vibrations
of each other.

[0033] Materials of the case 20 may be plastic materi-
als such as polyethylene (PE), polypropylene (PP), or
polyethylene terephthalate (PET), but an aspect of the
present invention is not limited thereto, and a material
having alightweight, an excellentdurability, and non-con-
ductivity may be used.

[0034] A control module 30 is installed inside the case
20 to control the plurality of ultrasonic probe modules 10.
That is, the control module 30 may be electrically con-
nected to the plurality of ultrasonic probe modules 10
which are coupled with the open portion 22 of the case
20 to operate or halt each of the ultrasonic probe modules
10.

[0035] The ultrasonic probe device 100 according to
one embodiment of the present invention may accom-
modate in the case 20 a pair of the phased array ultra-
sonic probe modules 50, and the linear array ultrasonic
probe module 40 disposed between the pair of the
phased array ultrasonic probe modules 50. The control
module 30 is electrically connected to the pair of the
phased array ultrasonic probe modules 50 and the linear
array ultrasonic probe module 40 and controls each op-
eration thereof. For example, when a user desire to use
only the linear array ultrasonic probe module 40, the con-
trol module 30 halts the pair of phased array ultrasonic
probe modules 50 and operates only the linear array ul-
trasonic probe module 40 to generate ultrasonic waves.
[0036] As described above, the ultrasonic probe mod-
ule 10 according to the embodiment of the present in-
vention may be a linear array ultrasonic probe module
40 or a phased array ultrasonic probe module 50. In con-
nection with the above, the description made with refer-
ence to FIG. 4 is as follows.

[0037] FIG. 4 is a view illustrating the ultrasonic probe
module excluding a module case according to the em-
bodiment of the present invention.

[0038] ReferringtoFIG.4, the ultrasonic probe module
10 according to one embodiment of the present invention
includes a rear-side block 12, a piezoelectric ceramic 14,
an acoustic matching layer 16, an acoustic lens 18, a
flexible circuit board 13, and the module case.

[0039] The rear-side block 12 serves to absorb ultra-
sonic waves among ultrasonic waves which is generated
in the piezoelectric ceramic 14 and is propagating toward
the rear-side block 12. An acoustic characteristic of the
ultrasonic probe module 10 may be controlled through
the rear-side block 12.

[0040] The piezoelectric ceramic 14 is formed on top
of the rear-side block 10, converts an electrical signal
into an acoustic signal to transmit it to air, and changes
an ultrasonic wave reflected and returned in air back into
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an electrical signal again to deliver it to the device.
[0041] A ceramic material such as lead-zirconate titan-
ate (PZT) or a single crystal material such as lead mag-
nesium niobate-lead titanate (PMN_PT) may be used as
a material of the piezoelectric ceramic 14.

[0042] The acoustic matching layer 16 may be formed
on top of the piezoelectric ceramic 14, thatis, on an elec-
trode of a transceiver surface of the piezoelectric ceramic
14, to increase a reflection rate and efficiency of an ul-
trasonic wave. Further, the acoustic matching layer 16
may be formed to have one or more layer so as to in-
crease the reflection rate and efficiency of an ultrasonic
wave.

[0043] The acoustic lens 18 is formed on top of the
acoustic matching layer 16, focuses and applies an ul-
trasonic wave transmitted to the object to be examined
so as to increase a resolution of an ultrasonic image.
[0044] As a material of the acoustic lens 18, for exam-
ple, a silicone similar to living tissue may be used.
[0045] The flexible circuit board 13 is formed between
the rear-side block 12 and the piezoelectric ceramic 14
and is electrically connected to the piezoelectric ceramic
30 and the rear-side block 10. That is, interconnection
patterns formed in the flexible circuit board 13 are elec-
trically connected to electrodes formed in a rear surface
of the piezoelectric ceramic 14, for example, signal elec-
trodes, ground electrodes, and the rear-side block 12.
[0046] Furthermore, since the flexible circuit board 13
is electrically connected to the control module 30, the
control module 30 may control the ultrasonic probe mod-
ule 10.

[0047] The flexible circuit board 13 is electrically con-
nected to the electrodes of the piezoelectric ceramic 14,
and grounded to the rear-side block 10, and a tape circuit
board of a polyimide material in which interconnection
patterns are formed in the front surface may be used.
Further, according to need, a tape circuit board which
has both sides in which interconnection patterns are
formed may be used as the flexible circuit board 13.
[0048] Since the module case encloses the exterior of
the rear-side block 12, the piezoelectric ceramic 14, the
acoustic matching layer 16, the acoustic lens 18 and the
flexible circuit board 13 excluding the top of the acoustic
lens 18, the module case protects the ultrasonic probe
module 10 excluding the top of the acoustic lens 18 from
external shocks.

[0049] As described above, the ultrasonic probe mod-
ule 10 according to one embodiment of the present in-
vention may be one of a linear array ultrasonic probe
module 40 and a phased array ultrasonic probe module
50.

[0050] The linear array ultrasonic probe module 40
may include the piezoelectric ceramic 14 in which the
ultrasonic waves propagate in a fixed direction. Here, the
piezoelectric ceramic 14 is divided into a plurality of pie-
zoelectricdevices. The lineararray ultrasonic probe mod-
ule 40 may be used on superficial organs such as the
breast, the thyroid gland, the musculoskeletal system
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and the like.

[0051] The phased array ultrasonic probe module 50
may steerably generate ultrasonic waves according to a
propagation direction and a depth. That is, the piezoe-
lectric ceramic 14 of the phased array ultrasonic probe
module 50 may include a plurality of piezoelectric devices
and each of the piezoelectric devices may generate and
propagate acoustic pulses which have phase differenc-
es. In other words, the phased array ultrasonic probe
module 50 may generate ultrasonic waves having phase
differences by arranging every piezoelectric device in
phase and steering a propagation direction of the ultra-
sonic waves to obtain an image. An organ such as the
heart between the ribs may be tested through scanning
using the phased array ultrasonic probe 90 .

[0052] As described above, the ultrasonic probe de-
vice 100 according to the embodiment of the present in-
vention may accommodate the pair of phased array ul-
trasonic probe modules 50 in the case 20 and the linear
array ultrasonic probe module 40 between the pair of
phased array ultrasonic probe modules 50. The control
module 30 may be electrically connected to and control
the pair of the phased array ultrasonic probe modules 50
and the linear array ultrasonic probe module 40, respec-
tively.

[0053] When the control module 30 operates the linear
array ultrasonic probe module 40 to generate ultrasonic
waves, the ultrasonic waves may be used to diagnose
superficial organs such as the breast, the thyroid gland,
the musculoskeletal system and the like.

[0054] When the control module 30 operates both or
one of the pair of the phased array ultrasonic probe mod-
ules 50 to generate ultrasonic waves, the ultrasonic
waves may be used to diagnose an organ such as the
heart and/or the like through scanning. When both of the
pair of phased array ultrasonic probe modules 50 are
operated, ultrasonic waves may be generated to have a
lower frequency than one of the pair thereof.

[0055] When the control module 30 simultaneously op-
erates the pair of phased array ultrasonic probe modules
50 and the linear array ultrasonic probe module 40 to
generate ultrasonic waves, the detachably joined ultra-
sonic probe device 100 according to the embodiment of
the present invention may arrange each of the piezoe-
lectric ceramics 14 in the form of a matrix array and gen-
erate a three dimensional image data.

[0056] As described above, the ultrasonic probe de-
vice 100 according to one embodiment of the present
invention may detachably couple the ultrasonic probe
module 10 with the case 20 and use the ultrasonic probe
module 10 having an appropriate diagnosis range and
performance which a user desires.

[0057] AsshowninFIG. 5, an ultrasonic probe module
10 according to a second embodiment of the present
invention may further include a ground plate 15.

[0058] Here, FIG. 5 is a view illustrating an ultrasonic
probe module excluding a module case according to the
second embodiment of the present invention.
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[0059] Referring to FIG. 5, since an ultrasonic probe
module 60 according to the second embodiment of the
presentinvention may have the same configuration com-
paratively as the ultrasonic probe module 10 in FIG. 4
except that a ground plate 15 is further provided, the fol-
lowing description will be focused on a structure in which
the ground plate 15 is formed.

[0060] The ground plate 15 is formed between an
acoustic matching layer 16 and a piezoelectric ceramic
14, and both end portions thereof are in contact with in-
terconnection patterns of a flexible circuit board 13. That
is, the ground plate 15 is in contact with the ground pat-
terns of interconnection patterns in the flexible circuit
board 13.

[0061] Since the ground plate 15 is included, the ultra-
sonic probe module 60 according to the second embod-
iment of the present invention may improve an acoustic
characteristic.

[0062] On the other hand, the embodiments of the in-
vention disclosed in the specification and drawings are
merely presented as specific example for clarity and are
not intended to limit the scope of the invention. It will be
apparent to those of ordinary skill in the art that other
modifications based on the technical concept of the
present invention, in addition to the embodiments dis-
closed herein, can be carried out.

Claims
1. An ultrasonic probe device (100) comprising:

a plurality of ultrasonic probe modules (10) per-
pendicularly arranged with respect to the direc-
tion of ultrasonic wave generation;

a case (20) configured to accommodate the plu-
rality of ultrasonic probe modules (10) through
an open portion (22) formed in one side thereof
and detachably couple the ultrasonic probe
modules (10), the case (20) including an outer
housing (24) configured to enclose an exterior
of the plurality of ultrasonic probe modules (10)
and a separation housing (26) provided between
the plurality of ultrasonic probe modules (10)
such that the separation housing (26) is a parti-
tion to divide the inside of the case (20) into a
plurality of open portions and separate the plu-
rality of ultrasonic probe modules (10) from each
other such that the plurality of ultrasonic probe
modules (10) are prevented from coming in con-
tact with each other and affecting each other by
vibration thereof; and

a control module (30) installed in the case (20)
and to control the plurality of ultrasonic probe
modules (10),

wherein each of the ultrasonic probe modules
(10) includes a module case, each of the module
cases includes a rear-side block (12), and each
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of the ultrasonic probe modules (10) is accom-
modated in the open portion (22).

The device (100) of claim 1, wherein the plurality of
ultrasonic probe modules (10) include a linear array
ultrasonic probe module (40) in which an ultrasonic
wave proceed in a fixed direction or a phased array
ultrasonic probe module (50) in which an ultrasonic
wave is steered and proceeds in proportion to a pro-
ceeding direction and depth of the ultrasonic wave.

The device (100) of claim 2, wherein the control mod-
ule (30) is electrically connected to the ultrasonic
probe modules (10) to operate at least one of the
linear array ultrasonic probe module (40) and the
phase arrayed ultrasonic probe module.

The device (100) of claim 3, wherein the case ac-
commodates a pair of phased array ultrasonic probe
modules (50), and a linear array ultrasonic probe
module (40) disposed between the pair of the phased
array ultrasonic probe modules (50) and wherein the
control module operates the pair of the phased array
ultrasonic probe modules (50), and the linear array
ultrasonic probe module (40) to generate data of a
three dimensional image data.

The device (100) of claim 1, wherein each of the
ultrasonic probe modules (10) further includes:

a piezoelectric ceramic (14) disposed on an up-
per portion of the rear-side block (12);

an acoustic matching layer (16) disposed on an
upper portion of the piezoelectric ceramic (14);
an acoustic lens (18) disposed on an upper por-
tion of the acoustic matching layer (16); and

a flexible circuit board (13) disposed between
the rear-side block (12) and the piezoelectric ce-
ramic (14),

wherein the module case surrounds the rear-
side block (12), the piezoelectric ceramic (14),
the acoustic matching layer (16), the acoustic
lens (18), an exterior of the flexible circuit board
(13) except an upper portion of the acoustic lens
(18),

wherein the flexible circuit board (13) is connect-
ed to the control module 30 for controlling the
ultrasonic probe module (10).

The device (100) of claim 5, wherein each of the
ultrasonic probe modules (10) further includes a
ground plate (15) formed between the acoustic
matching layer (16) and the piezoelectric ceramic
(14).
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Patentanspriiche

1.

Ultraschall-Sondenvorrichtung (100), umfassend:

mehrere Ultraschall-Sondenmodule (10), die in
Bezug auf die Richtung einer Ultraschallwellen-
erzeugung senkrecht angeordnet sind;

eine Hiille (20), die eingerichtet ist, um die meh-
reren Ultraschall-Sondenmodule (10) durch ei-
nen offenen Abschnitt (22), der in einer Seite
davon gebildet ist, aufzunehmen und die Ultra-
schall-Sondenmodule (10) abnehmbar zu kop-
peln, wobei die Hulle (20) ein dulReres Gehause
(24), das eingerichtet ist, um ein AuReres der
mehreren Ultraschall-Sondenmodule (10) zu
umschlielen, und ein Trennungsgehause (26)
aufweist, das zwischen den mehreren Ultra-
schall-Sondenmodulen (10) derart vorgesehen
ist, dass das Trennungsgehause (26) eine Un-
terteilung ist, um das Innere der Hille (20) in
mehrere offene Abschnitte aufzuteilen und die
mehreren Ultraschall-Sondenmodule (10) von-
einander derart zu trennen, dass verhindert
wird, dass die mehreren Ultraschall-Sondenmo-
dule (10) miteinander in Kontakt kommen und
sich gegenseitig durch ihre Schwingung beein-
flussen; und

ein Steuermodul (30), das in der Hiille (20) in-
stalliert ist und zum Steuern der mehreren Ul-
traschall-Sondenmodule (10) ausgelegt ist,
wobei jedes der Ultraschall-Sondenmodule (10)
eine Modulhiille aufweist, wobei jede Modulhiil-
le einen riickseitigen Block (12) aufweist und je-
des der Ultraschall-Sondenmodule (10) in dem
offenen Abschnitt (22) aufgenommen ist.

Vorrichtung (100) nach Anspruch 1, wobei die meh-
reren Ultraschall-Sondenmodule (10) ein Linear-Ar-
ray-Ultraschall-Sondenmodul (40), in dem eine Ul-
traschallwelle in einer festen Richtung verlauft, oder
ein Phased-Array-Ultraschall-Sondenmodul (50), in
dem eine Ultraschallwelle gelenkt wird und in einer
Proportion zu einer Verlaufsrichtung und einer Tiefe
der Ultraschallwelle verlauft, aufweisen.

Vorrichtung (100) nach Anspruch 2, wobei das Steu-
ermodul (30) mit den Ultraschall-Sondenmodulen
(10) elektrisch verbunden ist, um mindestens eines
von dem Linear-Array-Ultraschall-Sondenmodul
(40) und dem Phased-Array-Ultraschall-Sondenmo-
dul zu betreiben.

Vorrichtung (100) nach Anspruch 3, wobei die Hiille
ein Paar Phased-Array-Ultraschall-Sondenmodule
(50) und ein Linear-Array-Ultraschall-Sondenmodul
(40) aufnimmt, das zwischen dem Paar Phased-Ar-
ray-Ultraschall-Sondenmodule (50) angeordnet ist,
und wobei das Steuermodul das Paar Phased-Ar-
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ray-Ultraschall-Sondenmodule (50) und das Linear-
Array-Ultraschall-Sondenmodul (40) betreibt, um
Daten von dreidimensionalen Bilddaten zu erzeu-
gen.

Vorrichtung (100) nach Anspruch 1, wobei jedes der
Ultraschall-Sondenmodule (10) ferner aufweist:

eine piezoelektrische Keramik (14), die auf ei-
nem oberen Abschnitt des riickseitigen Blocks
(12) angeordnet ist;

eine akustische Anpassungsschicht (16), die
auf einem oberen Abschnitt der piezoelektri-
schen Keramik (14) angeordnet ist;

eine akustische Linse (18), die aufeinem oberen
Abschnitt der akustischen Anpassungsschicht
(16) angeordnet ist; und

eine flexible Leiterplatte (13), die zwischen dem
rickseitigen Block (12) und der piezoelektri-
schen Keramik (14) angeordnet ist,

wobei die Modulhiille den riickseitigen Block
(12), die piezoelektrische Keramik (14), die
akustische Anpassungsschicht (16), die akusti-
sche Linse (18), ein AuReres der flexiblen Lei-
terplatte (13), ausgenommen einem oberen Ab-
schnitt der akustischen Linse (18), umgibt,
wobei die flexible Leiterplatte (13) mit dem Steu-
ermodul (30) zum Steuern des Ultraschall-Son-
denmoduls (10) verbunden ist.

Vorrichtung (100) nach Anspruch 5, wobei jedes der
Ultraschall-Sondenmodule (10) ferner eine Er-
dungsplatte (15) aufweist, die zwischen der akusti-
schen Anpassungsschicht (16) und der piezoelekt-
rischen Keramik (14) gebildet ist.

Revendications

Dispositif de sonde ultrasonore (100) comprenant :

une pluralité de modules de sonde ultrasonore
(10) agenceés perpendiculairement par rapport
ala direction de génération d’onde ultrasonore ;
un boitier (20) configuré pour loger la pluralité
de modules de sonde ultrasonore (10) a travers
une portion ouverte (22) formée dans un cbté
de celui-ci et coupler de maniére détachable les
modules de sonde ultrasonore (10), le boitier
(20) comportant un logement externe (24) con-
figuré pour renfermer un extérieur de la pluralité
de modules de sonde ultrasonore (10) et un lo-
gement de séparation (26) prévu entre la plura-
lité de modules de sonde ultrasonore (10) de
sorte que le logement de séparation (26) soit
une cloison pour diviser I'intérieur du boftier (20)
en une pluralité de portions ouvertes et séparer
la pluralité de modules de sonde ultrasonore
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(10) les uns des autres de sorte que la pluralité
de modules de sonde ultrasonore (10) ne puis-
sent pas entrer en contact les uns avec les
autres et se toucher les uns les autres par leur
vibration ; et

un module de commande (30) installé dans le
boitier (20) et pour commander la pluralité de
modules de sonde ultrasonore (10),

dans lequel chacun des modules de sonde ul-
trasonore (10) comporte un boitier de module,
chacun des boitiers de module comporte un bloc
de cbté arriere (12), et chacun des modules de
sonde ultrasonore (10) est logé dans la portion
ouverte (22).

Dispositif (100) selon la revendication 1, dans lequel
la pluralité de modules de sonde ultrasonore (10)
comportent un module de sonde ultrasonore a ré-
seau linéaire (40) dans lequel une onde ultrasonore
évolue dans une direction fixe ou un module de son-
de ultrasonore a réseau a commande de phase (50)
dans lequel une onde ultrasonore est dirigée et évo-
lue en proportion a une direction et une profondeur
d’évolution de 'onde ultrasonore.

Dispositif (100) selon la revendication 2, dans lequel
le module de commande (30) est connecté électri-
quement aux modules de sonde ultrasonore (10)
pour faire fonctionner au moins I'un du module de
sonde ultrasonore a réseau linéaire (40) et du mo-
dule de sonde ultrasonore a réseau a commande de
phase.

Dispositif (100) selon la revendication 3, dans lequel
le boitier loge une paire de modules de sonde ultra-
sonore a réseau a commande de phase (50), et un
module de sonde ultrasonore a réseau linéaire (40)
disposé entre la paire de modules de sonde ultraso-
nore a réseau a commande de phase (50) et dans
lequel le module de commande fait fonctionner la
paire de modules de sonde ultrasonore a réseau a
commande de phase (50), et le module de sonde
ultrasonore a réseau linéaire (40) pour générer des
données de données d’image tridimensionnelle.

Dispositif (100) selon la revendication 1, dans lequel
chacun des modules de sonde ultrasonore (10) com-
porte en outre :

une céramique piézoélectrique (14) disposée
sur une portion supérieure du bloc de cbté ar-
riere (12) ;

une couche d’adaptation acoustique (16) dispo-
sée sur une portion supérieure de la céramique
piézoélectrique (14) ;

une lentille acoustique (18) disposée sur une
portion supérieure de la couche d’adaptation
acoustique (16) ; et
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une carte de circuit imprimé flexible (13) dispo-
sée entre le bloc de c6té arriere (12) et la céra-
mique piézoélectrique (14),

dans lequel le boitier de module entoure le bloc

de coté arriere (12), la céramique piézoélectri- 5
que (14), la couche d’adaptation acoustique
(16), la lentille acoustique (18), un extérieur de

la carte de circuitimprimé flexible (13) a I'excep-
tion d’une portion supérieure de la lentille acous-
tique (18), 10
dans lequel la carte de circuit imprimé flexible
(13) est connectée au module de commande
(30) pour commander le module de sonde ultra-
sonore (10).

15

Dispositif (100) selon la revendication 5, dans lequel

chacun des modules de sonde ultrasonore (10) com-

porte en outre une plaque de base (15) formée entre

la couche d’adaptation acoustique (16) et la cérami-

que piézoélectrique (14). 20
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