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ULTRASOUND PROBE AND ULTRASOUND
DIAGNOSTIC APPARATUS INCLUDING
SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation of PCT Interna-
tional Application No. PCT/JP2012/082754 filed on Dec. 18,
2012, which claims priority under 35 U.S.C. §119 (a) to
Japanese Application No. 2012-080793 filed on Mar. 30,
2012. Each of the above application (s) is hereby expressly
incorporated by reference, in its entirety, into the present
application.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an ultrasound probe
and an ultrasound diagnostic device including the ultrasound
probe, and more particularly, to an ultrasound probe that is
connected to a diagnostic device body and that transmits and
receives ultrasonic waves.

[0003] An ultrasound diagnostic device using an ultra-
sound image has hitherto been put into practical use in the
field of medicine. In general, in such a type of ultrasound
diagnostic device, an ultrasonic beam is transmitted from an
array transducer of an ultrasound probe toward a subject, an
ultrasonic echo from the subject is received by the array
transducer, and the received signal is electrically processed in
a diagnostic device body to generate an ultrasound image.
[0004] JP 3702259 B (Patent Literature 1) discloses an
ultrasound diagnostic device equipped with a matching unit
that performs impedance matching by installing an inductor
element connected in series and a capacitor element con-
nected in parallel between an ultrasound vibrator and a trans-
mission/reception unit connected to the ultrasound vibrator
via a signal line.

[0005] JP06-225881 A and JP 63-221241 A (Patent Litera-
ture 2 and Patent Literature 3) disclose an ultrasound diag-
nostic device in which a tuning frequency is variable so as to
receive reflected waves reflected from different depths in a
best state.

[0006] According to the ultrasound diagnostic device, it is
possible to obtain an optimal reception signal depending on
the focal depth by changing the tuning frequency through
impedance matching.

SUMMARY OF THE INVENTION

[0007] In the conventional ultrasound diagnostic device,
impedance matching is carried out depending on the site or
depth to be diagnosed as described above, but with respect to
the transducers, only characteristics of ultrasonic echo when
ultrasonic waves are radiated toward the front direction are
considered, and degradation in image quality of an ultrasound
image due to a difference in arrangement position between
the individual transducers which are arranged in an array , that
is, a difference in an incidence angle of the ultrasonic echo on
the individual ultrasound transducers is not considered at all.
[0008] An object of the invention is to provide an ultra-
sound probe that can compensate for degradation in image
quality of an ultrasound image due to a difference in the
incidence angle of the ultrasonic echo on a plurality of ultra-
sound transducers arranged in an array, and to provide an
ultrasound diagnostic device having the ultrasound probe.
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[0009] In order to achieve the above-mentioned object,
according to an aspect of the invention, there is provided an
ultrasound probe connected to a diagnostic device body, and
for generating reception signals by transmitting and receiving
ultrasonic waves and transmitting the generated reception
signals to the diagnostic device body, comprising: a plurality
of ultrasound transducers arranged in an array; a plurality of
transmission paths of the reception signals for transmitting to
the diagnostic device body the reception signals generated by
transmitting and receiving ultrasonic waves through the plu-
rality of ultrasound transducers; a plurality of impedance
matching elements connected to the plurality of ultrasound
transducers, respectively, each being disposed in each of the
plurality of transmission paths of the reception signals, and
each having a respective preset matching frequency, and
wherein the plurality of impedance matching elements have a
distribution in which a matching frequency of an impedance
matching element becomes higher as an arrangement position
of an ultrasound transducer corresponding to the impedance
matching element in the array of the plurality of ultrasound
transducers becomes closer to a center of the array, in order to
reduce an influence of transmission/reception angles of ultra-
sonic waves due to the arrangement position of the corre-
sponding ultrasound transducer in the array.

[0010] Each of the impedance matching elements may be
constituted by connecting at least one inductor or capacitor in
series or in parallel to each of the plurality of transmission
paths of the reception signals.

[0011] The ultrasound probe preferably comprises a probe
body that includes the plurality of ultrasound transducers, a
cable that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the diagnostic
device body. Most preferably, the plurality of impedance
matching elements is disposed in the connector. The plurality
ofimpedance matching elements is preferably disposed in the
probe body. The plurality of impedance matching elements
may be disposed in the cable.

[0012] According to another aspect of the invention, there
is provided an ultrasound diagnostic device including the
above-mentioned ultrasound probe and a diagnostic device
body to which the ultrasound probe is connected.

[0013] According to the invention, since the influence of a
difference in central frequency between individual reception
signals due to arrangement positions of the plurality of ultra-
sound transducers arranged in an array can be compensated
for, it is possible to acquire an ultrasound image with high
image quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a block diagram illustrating an internal
configuration of an ultrasound probe according to Embodi-
ment 1 of the invention.

[0015] FIG. 2 is a diagram schematically illustrating a posi-
tional relationship between a reflection point in a subject and
individual ultrasound transducers of the ultrasound probe.
[0016] FIG. 3 is a graph illustrating a relationship between
installation positions of individual ultrasound transducers of
the ultrasound probe according to Embodiment 1 and match-
ing frequencies of corresponding impedance matching ele-
ments.

[0017] FIGS. 4A to 4F are diagrams illustrating an example
of'an impedance matching element installed in a transmission
path of the ultrasound probe according to Embodiment 1.
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[0018] FIG. 5 is a block diagram illustrating an internal
configuration of a diagnostic device body connected to the
ultrasound probe.

[0019] FIG. 6 is a block diagram illustrating an internal
configuration of an ultrasound probe according to Embodi-
ment 2 of the invention.

[0020] FIG. 7 is a block diagram illustrating an internal
configuration of an ultrasound probe according to a modifi-
cation example of Embodiment 2 of the invention.

[0021] FIG. 8 is a block diagram illustrating an internal
configuration of a diagnostic device body connected to the
ultrasound probe illustrated in FIG. 7.

[0022] FIG. 9 is a block diagram illustrating an internal
configuration of an ultrasound probe according to Embodi-
ment 3 of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0023] Hereinafter, embodiments of the invention will be
described with reference to the accompanying drawings.

Embodiment 1

[0024] FIG. 1 illustrates a configuration of an ultrasound
probe 4 according to Embodiment 1 of the invention. The
ultrasound probe 4 is connected to a diagnostic device body 5
via connectors 3A and 3B to constitute an ultrasound diag-
nostic device.

[0025] The ultrasound probe 4 includes, for example, a
probe body 1 that has an array transducer 11 composed of
plural ultrasound transducers al to a2z which are arranged in
a one-dimensional array, a cable 2 that is connected to the
probe body 1 and connects the probe body 1 to the diagnostic
device body 5, and a connector 3 A that connects the cable 2 to
the connector 3B of the diagnostic device body 5. The cable 2
is fixedly connected to the probe body 1 but is connected to
the diagnostic device body 5 via the connectors 3A and 3B so
as to be detachable.

[0026] Each of the plural ultrasound transducers al to a2»
is independently connected to the diagnostic device body 5
via each transmission path 6, and each impedance matching
element 7 is installed in the connector 3A in the middle of
each transmission path 6.

[0027] Each of the plural ultrasound transducers al to a2»
transmits ultrasonic wave in response to a driving signal
supplied from a transmission circuit 12 via the individual
transmission path 6 and receives an ultrasonic echo from a
subject and outputs a reception signal. Each ultrasound trans-
ducer ak (where k=1 to 2n) is constituted by a vibrator in
which electrodes are formed on both ends of a piezoelectric
substance formed of, for example, a piezoelectric ceramic
represented by PZT (lead zirconate titanate), a polymer
piezoelectric element represented by PVDF (polyvinylidene
fluoride), a piezoelectric single crystal represented by PMN-
PT (lead magnesium niobate-lead titanate solid solution), or
the like.

[0028] When a pulsed or continuous-wave voltage is
applied across the electrodes of each vibrator, the piezoelec-
tric substance expands and contracts, whereby pulsed or con-
tinuous-wave ultrasonic waves are generated from the respec-
tive vibrators, and an ultrasonic beam is formed by synthesis
of the ultrasonic waves generated. When receiving propagat-
ing ultrasonic waves, the respective vibrators expand and
contract and generate electrical signals. The electrical signals
are output as reception signals of the ultrasonic waves.
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[0029] FIG. 2 illustrates a positional relationship between
the array transducer 11 of the probe body 1 and a predeter-
mined reflection point R in the subject. The plural ultrasound
transducers al to a2z of the array transducer 11 are one-
dimensionally arranged and have acoustic radiation surfaces
11S parallel to each other. The one reflection point R is
located to face the acoustic radiation surfaces 11S of the
plural ultrasound transducers al to a2n. Accordingly, the
angles formed by the reflection point R and the acoustic
radiation surfaces 118 of the respective ultrasound transduc-
ers ak are different depending on the ultrasound transducers
ak. Here, the angle 6k (where k=1 to 2n) formed by the
acoustic radiation surface 11S of the ultrasound transducer ak
is expressed by an angle formed by a straight line connecting
the acoustic radiation surface 11S of the ultrasound trans-
ducer ak to the reflection point R and the normal line of the
acoustic radiation surface 11S. The angle 6k formed by the
acoustic radiation surface 11S of the ultrasound transducer ak
is also an incidence angle of the ultrasonic echo on the ultra-
sound transducer ak from the reflection point R. When the
reflection point R is located on the center line of the array
transducer 11, the ultrasound transducers located at symmet-
ric positions with respect to the center line have the same
incidence angles of ultrasonic echo. That is, the ultrasound
transducers al and a2#, the ultrasound transducers a2 and a
(2n-1) , the ultrasound transducers a3 and a (2n-2), .. ., the
ultrasound transducers an to a(n+1) have the same incidence
angles of ultrasonic echo.

[0030] As described above, since the incidence angle 6k of
the ultrasonic echo returned from the reflection point R differs
depending on the ultrasound transducers ak, the reception
signals obtained from the ultrasound transducers ak have
different central frequencies depending on the incidence
angle Ok of the ultrasonic echo. In general, the larger the
incidence angle 6k of the ultrasonic echo becomes, the lower
the central frequency of the reception signal obtained by the
ultrasound transducer ak becomes.

[0031] Ifthe reception signals having different central fre-
quencies are subjected to phase matching as they are to gen-
erate a sound-ray signal, degradation in image quality of an
ultrasound image is caused. Accordingly, in the ultrasound
probe 4, in order to compensate for an influence of a differ-
ence in central frequency between the respective reception
signals from the ultrasound transducers ak, the plural imped-
ance matching elements 7, which are installed in the indi-
vidual transmission paths 6 in the connector 3 A for the plural
ultrasound transducers al to a2n arranged in an array, are
adjusted so as to have a distribution of matching frequencies
illustrated in FIG. 3. As described above, since the ultrasound
transducers located at symmetric positions with respect to the
center line of the array transducer 11 passing through the
reflection point R have the same incidence angles of ultra-
sonic echo, the distribution of matching frequencies illus-
trated in FIG. 3 also has a distribution which is symmetric
with respect to the center.

[0032] Inthe ultrasound probe 4 according to Embodiment
1, since the plural impedance matching elements 7 installed in
the transmission paths 6 of the individual reception signals
have a frequency distribution corresponding to the arrange-
ment positions of the ultrasound transducers al to a2z, and
thus, the influence of the difference in central frequency
between the individual reception signals is compensated for
by the individual impedance matching elements 7. Therefore,
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when the ultrasound probe 4 is connected to the diagnostic
device body 5, it is possible to generate an ultrasound image
with high image quality.

[0033] Each impedance matching element 7 is to adjust
electric impedance. For example, the impedance matching
element 7 may be an inductor which is connected in series to
each transmission path 6 as illustrated in FIG. 4A, may be a
capacitor which is connected in parallel thereto as illustrated
in FIG. 4B, may be a capacitor which is connected in series
thereto as illustrated in FIG. 4C, or may be a capacitor and an
inductor connected in parallel which are connected in series
thereto as illustrated in FIG. 4D.

[0034] In addition, as illustrated in FIG. 4E, mt-type match-
ing which is used when the electric impedance on the vibrator
side is high mainly for the purpose of improvement of recep-
tion sensitivity, or as illustrated in FIG. 4F, T-type matching
which is used when the electric impedance on the vibrator
side is low mainly for the purpose of improvement of recep-
tion sensitivity may be used.

[0035] By causing the reception signals from the ultra-
sound transducers ak to pass through the corresponding
impedance matching elements 7, the influence of the difter-
ence in central frequency between the reception signals is
compensated for.

[0036] Next, the internal configuration of the diagnostic
device body 5 is illustrated in FIG. 5.

[0037] The diagnostic device body 5 includes a transmis-
sion circuit 12 and a reception circuit 13 connected to the
pluralultrasound transducers al to a2z of the probe body 1 via
the respective transmission paths 6.

[0038] The diagnostic device body 5 includes a signal pro-
cessor 17 connected to the reception circuit 13, and a DSC
(digital scan converter) 18, an image processor 19, a display
controller 20, and a display unit 16 are sequentially connected
to the signal processor 17. An image memory 21 is connected
to the image processor 19, and an image generator 22 is
constituted by the signal processor 17, the DSC 18, the image
processor 19, and the image memory 21.

[0039] Further, a controller 23 is connected to the transmis-
sion circuit 12, the reception circuit 13, the signal processor
17, the DSC 18, and the display controller 20, and an opera-
tion unit 15 and a storage unit 24 are respectively connected
to the controller 23.

[0040] The transmission circuit 12 illustrated in FIG. 5
includes, for example, plural pulsers, adjusts a delay amount
of'each of driving signals on the basis of a transmission delay
pattern selected depending on a control signal from the con-
troller 23 such that the ultrasonic waves transmitted from the
plural ultrasound transducers al to a2z of the array transducer
11 illustrated in FIG. 1 form an ultrasonic beam, and supplies
the adjusted driving signals to the plural ultrasound transduc-
ers al to a2n.

[0041] The reception circuit illustrated in FIG. 5 amplifies
and A/D converts the reception signals transmitted from the
ultrasound transducers ak, and then performs a reception
focusing processing by giving a delay to each of the reception
signals and adding the reception signals according to a sound
velocity or a sound velocity distribution set based on a recep-
tion delay pattern selected depending on the control signal
from the controller 23. Reception data (sound-ray signal) in
which the focus of ultrasonic echo is narrowed down is gen-
erated by this reception focusing processing.

[0042] The signal processor 17 of the diagnostic device
body 5 performs correction of attenuation due to distance on
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the reception data generated by the reception circuit 13
depending on the depth of the reflection position of ultrasonic
waves, and then performs an envelope detection processing to
generate a B-mode image signal which is tomographic image
information relating to the tissues in the subject.

[0043] The DSC 18 converts (raster-converts) the B-mode
image signal generated by the signal processor 17 into an
image signal based on a scanning method of a normal televi-
sion signal.

[0044] The image processor 19 performs various necessary
image processing such as gradation processing on the
B-mode image signal input from the DSC 18, and then out-
puts the B-mode image signal to the display controller 20 or
stores the B-mode image signal in the image memory 21.
[0045] The display controller 20 causes the display unit 16
to display an ultrasound diagnostic image on the basis of the
B-mode image signal subjected to the image processing by
the image processor 19.

[0046] The display unit 16 includes, for example, a display
device such as an LCD and displays an ultrasound diagnostic
image under the control of the display controller 24. At the
time of examination, a cursor or a caliper for examination is
displayed to overlap with the ultrasound diagnostic image if
necessary.

[0047] The operation unit 15 includes various operation
buttons for allowing an operator to perform an input opera-
tion. The storage unit 24 stores an operation program or an
examination program including a series of examination
items, and a recording medium such as a hard disk, a flexible
disk, an MO, an MT, a RAM, a CD-ROM, a DVD-ROM, an
SD card, a CF card, and a USB memory or a server can be
used as the storage unit 24.

[0048] The controller 23 controls the respective constitu-
ents of the diagnostic device body 5 on the basis of various
command signals input from the operation unit 15 by the
operator.

[0049] Operation programs for operating the signal proces-
sor 17, the DSC 18, the image processor 19, and the display
controller 20 may be constituted by digital circuits.

[0050] Next, the operation of the ultrasound diagnostic
device in which the ultrasound probe 4 according to Embodi-
ment 1 is connected to the diagnostic device body 5 will be
described below.

[0051] By connecting the ultrasound probe 4 to the diag-
nostic device body 5 via the connectors 3A and 3B and
turning on a power switch of the diagnostic device body 5,
power is supplied to the respective constituents of the diag-
nostic device body 5 and the ultrasound probe 4 and the
ultrasound diagnostic device is started.

[0052] Anultrasonic beam is sequentially transmitted from
the plural ultrasound transducers al to a2# of the array trans-
ducer 11 in response to the driving signal from the transmis-
sion circuit 12 of the diagnostic device body 5, the influence
of' the difference in central frequency between the individual
reception signals received by the plural ultrasound transduc-
ers al to a2 is compensated by causing the reception signals
to pass through the individual impedance matching elements
7 which are installed in the individual transmission paths 6
and have a predetermined frequency distribution, and the
reception signals are sequentially output to the reception cir-
cuit 13 of the diagnostic device body 5 via the transmission
paths 6 to generate reception data. On the basis of the recep-
tion data, an image signal is generated by the image generator
22 of the diagnostic device body 5, and on the basis of the
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image signal, an ultrasound image is displayed on the display
unit 16 by the display controller 20.

[0053] As described above, since the influence of the dif-
ference in central frequency between the reception signals is
compensated by the impedance matching elements 7 corre-
sponding to the arrangement positions of the ultrasound
transducers ak installed in the connector 3A, it is possible to
obtain an ultrasound image with high image quality.

[0054] In Embodiment 1, the influence of the difference in
central frequency between the plural reception signals is
compensated by the corresponding impedance matching ele-
ments 7 having a predetermined matching frequency distri-
bution, and since the impedance matching elements 7 are
installed in the connector 3A of the ultrasound probe 4, it is
possible to achieve a decrease in size of the probe body 1, and
it is thus easy to operate the ultrasound probe 4.

Embodiment 2

[0055] FIG. 6 illustrates the configuration of an ultrasound
probe 41 according to Embodiment 2. The ultrasound probe
41 is different from the ultrasound probe 4 according to
Embodiment 1 illustrated in FIG. 1, in that the impedance
matching elements 7 are installed in the probe body 1 instead
of'the connector 3A, and the other configurations are the same
as those of the ultrasound probe 4 according to Embodiment
1.

[0056] Even when the impedance matching elements 7
connected to the plural ultrasound transducers al to a2z of the
array transducer 11 are disposed in the probe body 1 in this
way, the same operations as in Embodiment 1 can be carried
outto compensate for the influence of the difference in central
frequency between the individual ultrasound transducers al
to a2n, thereby obtaining an ultrasound image with high
image quality.

[0057] Further, as a modification example of Embodiment
2, an ultrasound probe 42 may be constituted such that the
transmission circuit 12 and the reception circuit 13, which are
disposed in the diagnostic device body 5 in Embodiment 1,
are also disposed in the probe body 1, as illustrated in FIG. 7.
[0058] Inthis case, the ultrasound probe 42 is connected to
a diagnostic device body 51 illustrated in FIG. 8 foruse. The
diagnostic device body 51 is obtained by removing the trans-
mission circuit 12 and the reception circuit 13 from the diag-
nostic device body 5 illustrated in FIG. 5.

[0059] In the ultrasound probe 42, the reception signals
obtained by the plural ultrasound transducers al to a2z of the
array transducer 11 are respectively input to the reception
circuit 13 via the impedance matching elements 7 and signals
digitalized by the reception circuit 13 are transmitted to the
diagnostic device body 51. That is, a digital ultrasound probe
42 is constituted.

Embodiment 3

[0060] FIG. 9 illustrates the configuration of an ultrasound
probe 43 according to Embodiment 3. The ultrasound probe
43 is different from the ultrasound probe 4 according to
Embodiment 1 illustrated in FIG. 1, in that the impedance
matching elements 7 are installed in the cable 2 instead of the
connector 3A, and the other configurations are the same as
those of the ultrasound probe 4 according to Embodiment 1.
[0061] Even when the impedance matching elements 7
connected to the plural ultrasound transducers al to a2z of the
array transducer 11 are disposed in the cable 2 in this way, the
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same operations as in Embodiment 1 can be carried out to
compensate for the influence of the difference in central fre-
quency between the individual ultrasound transducers al to
a2n, thereby obtaining an ultrasound image with high image
quality.

[0062] In Embodiments 1 and 2, the ultrasound probe 4 or
41 and the diagnostic device body 5 are connected to each
other via the cable 2, and the ultrasound probe 42 and the
diagnostic device body 51 are connected to each other via the
cable 2, but the invention is not limited to this configuration.
The probe body 1 may be connected to the diagnostic device
body 5 or 51 in a wireless manner.

[0063] So far, the ultrasound probe and the ultrasound diag-
nostic device including the ultrasound probe according to the
invention have been described in detail, but the invention is
not limited to the above-described embodiments and may be
improved or modified in various forms within the scope that
does not depart from the gist of the invention.

What is claimed is:

1. An ultrasound probe connected to a diagnostic device
body, and for generating reception signals by transmitting and
receiving ultrasonic waves and transmitting the generated
reception signals to the diagnostic device body, comprising:

a plurality of ultrasound transducers arranged in an array;

aplurality of transmission paths of the reception signals for
transmitting to the diagnostic device body the reception
signals generated by transmitting and receiving ultra-
sonic waves through the plurality of ultrasound trans-
ducers;

a plurality of impedance matching elements connected to
the plurality of ultrasound transducers, respectively,
each being disposed in each of the plurality of transmis-
sion paths of the reception signals, and each having a
respective preset matching frequency, and

wherein the plurality of impedance matching elements
have a distribution in which a matching frequency of an
impedance matching element becomes higher as an
arrangement position of an ultrasound transducer corre-
sponding to the impedance matching element in the
array of the plurality of ultrasound transducers becomes
closer to a center of the array, in order to reduce an
influence of transmission/reception angles of ultrasonic
waves due to the arrangement position of the corre-
sponding ultrasound transducer in the array.

2. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements is con-
stituted by connecting at least one inductor or capacitor
in series or in parallel to each of the plurality of trans-
mission paths of the reception signals.

3. The ultrasound probe according to claim 1,

wherein the ultrasound probe comprises a probe body that
includes the plurality of ultrasound transducers, a cable
that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the
diagnostic device body, and

wherein the plurality of impedance matching elements are
disposed in the connector.

4. The ultrasound probe according to claim 1,

wherein the ultrasound probe comprises a probe body that
includes the plurality of ultrasound transducers, a cable
that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the
diagnostic device body, and
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wherein the plurality of impedance matching elements are
disposed in the probe body.

5. The ultrasound probe according to claim 1,

wherein the ultrasound probe comprises a probe body that
includes the plurality of ultrasound transducers, a cable
that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the
diagnostic device body, and

wherein the plurality of impedance matching elements are
disposed in the cable.

6. The ultrasound probe according to claim 2,

wherein the ultrasound probe comprises a probe body that
includes the plurality of ultrasound transducers, a cable
that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the
diagnostic device body, and

wherein the plurality of impedance matching elements are
disposed in the connector.

7. The ultrasound probe according to claim 2,

wherein the ultrasound probe comprises a probe body that
includes the plurality of ultrasound transducers, a cable
that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the
diagnostic device body, and

wherein the plurality of impedance matching elements are
disposed in the probe body.

8. The ultrasound probe according to claim 2,

wherein the ultrasound probe comprises a probe body that
includes the plurality of ultrasound transducers, a cable
that connects the probe body to the diagnostic device
body, and a connector that connects the cable to the
diagnostic device body, and

wherein the plurality of impedance matching elements are
disposed in the cable.

9. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements is an
inductor which is connected in series to each of the
plurality of transmission paths of the reception signals.

10. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements is an
capacitor which is connected in parallel to each of the
plurality of transmission paths of the reception signals.
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11. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements is an
capacitor which is connected in series to each of the
plurality of transmission paths of the reception signals.

12. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements
includes an inductor which is connected in series to each
of the plurality of transmission paths of the reception
signals. , and a capacitor which is connected in parallel
to the inductor on a side of the plurality of ultrasound
transducers.

13. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements
includes an inductor which is connected in series to each
of the plurality of transmission paths of the reception
signals. , and capacitors which are connected in parallel
in both sides of the inductor.

14. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements
includes two inductors which are connected in series to
each of the plurality of transmission paths of the recep-
tion signals. , and a capacitor which is connected in
parallel between the two inductors.

15. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements is
T-type matching.

16. The ultrasound probe according to claim 1,

wherein each of the impedance matching elements is
T-type matching.

17. The ultrasound probe according to claim 1,

wherein the plurality of ultrasound transducers are one-
dimensionally arranged and have acoustic radiation sur-
faces parallel to each other

18. An ultrasound diagnostic device comprising:

the ultrasound probe according to claim 1; and

a diagnostic device body to which the ultrasound probe is
connected.

19. The ultrasound diagnostic device according to claim 18

wherein the ultrasound probe and the diagnostic device
body are connected to each other in a wireless manner.
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