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ULTRASOUND DIAGNOSTIC APPARATUS

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an ultrasound diag-
nostic apparatus, and particularly, to a power supply method
to an ultrasound probe of an ultrasound diagnostic apparatus
that performs diagnosis on the basis of an ultrasound image
generated by transmitting and receiving ultrasonic waves
from a transducer array of the ultrasound probe.

[0002] The present invention also relates to measures
against heat dissipation of the ultrasound probe.

[0003] Inthe related art, ultrasound diagnostic apparatuses
using an ultrasound image are being put into practical use in
the medical field. Generally, this type of ultrasound diagnos-
tic apparatus has an ultrasound probe with a built-in trans-
ducer array, and an apparatus body connected to this ultra-
sound probe. Ultrasonic waves are transmitted toward a
subject from the ultrasound probe, and the ultrasound probe
receives ultrasonic echoes from the subject and generates an
ultrasound image by electrically processing reception signals
in the apparatus body.

[0004] In recent years, in order to eliminate the problems
with a communication cable that connects the ultrasound
probe and the apparatus body together and thereby improve
operativity, an ultrasound diagnostic apparatus that connects
an ultrasound probe and an apparatus body by wireless com-
munication is being developed.

[0005] In such a wireless communication type ultrasound
diagnostic apparatus, generally, a rechargeable battery is con-
tained within the ultrasound probe as a power source, and
when charging of the battery is required, for example, as in the
apparatus described in JP 2002-530175 A, power is fed from
a power supply part of the apparatus body to the battery in the
ultrasound probe in a state where the ultrasound probe is
housed in a probe holder set in the apparatus body, and an
external charge contact of the ultrasound probe is connected
to a contact on the side of the probe holder, or as in appara-
tuses described in JP 2010-233826 A and JP 2010-167083 A,
power is fed to the battery in a non-contact manner by elec-
tromagnetic induction or the like from a power supply part of
a power supply apparatus set around the diagnostic apparatus
body or diagnostic apparatus.

[0006] However, in the apparatus of JP 2002-530175 A, in
order to house the ultrasound probe in the probe holder of the
apparatus body to charge the battery, there is a concern that
ultrasonic diagnosis may need to be suspended when this
battery is charged, and the ultrasonic diagnosis may be hin-
dered. In the apparatus of JP 2010-233826 A, there is a con-
cern that the distance between the power supply part set
around the diagnostic apparatus and the power receiving part
of the ultrasound probe may change according to an opera-
tor’s standing position, or that it may become impossible to
efficiently supply electric power to the ultrasound probe due
to the influence of electronic devices or the like around the
ultrasound diagnostic apparatus.

[0007] Additionally, the continuous running time of an
ultrasound probe with a built-in battery is influenced by the
capacity of the battery, and the exhaustion speed of the bat-
tery. Thus, in the apparatus described in JP 2010-167083 A, in
order to enable prolonged continuous running, the amount of
electric power remaining in the battery is checked. When the
amount of electric power remaining is equal to or less than a
threshold, a non-power-saving mode in which priority is
given to the image quality of an ultrasound image is changed
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to a power-saving mode in which priority is given to the
functions of the probe and the apparatus body, and the electric
power to be supplied to the probe and the apparatus body is
limited by the power-saving mode, thereby suppressing the
consumption of the electric power of the battery.

[0008] However, in the apparatus of JP 2010-167083 A, if
the electric power of the battery built in the ultrasound probe
becomes equal to or less than a predetermined quantity even
if the consumption of the electric power of the battery is
suppressed by appropriately changing the non-power-saving
mode in which priority is given to the image quality of an
ultrasound image to the power-saving mode in which priority
is given to apparatus functions, in order to replace the existing
battery with a new battery or to set the existing batter at the
diagnostic apparatus body to supply electric power to the
ultrasound probe, there is a concern that the use of the ultra-
sound probe may be temporarily suspended. Additionally,
even if an operator desires a high image-quality ultrasound
image as being obtained in the non-power-saving mode dur-
ing diagnosis in the power-saving mode, it is difficult to make
a change to the non-power-saving mode from the balance
with the exhaustion of the battery.

[0009] Additionally, the related-art ultrasound diagnostic
apparatuses have also a problem regarding the generation of
heat by the ultrasound probe.

[0010] In general ultrasound diagnostic apparatuses that
transmit and receive ultrasonic waves from the transducer
array of the ultrasound probe, thereby generating an ultra-
sound image, heat is generated from the transducer array as
ultrasonic waves from the transducer array are transmitted.
However, normally, since diagnosis is performed while an
operator grips the ultrasound probe with one hand and brings
an ultrasound transmission/reception surface of the trans-
ducer array into contact with the surface of a subject, the
ultrasound probe is often accommodated in a small housing
such that the operator may easily grip the probe with one
hand. For this reason, the temperature in the housing of the
ultrasound probe may rise due to the generation of heat from
the transducer array.

[0011] Additionally, in recent years, there has been pro-
posed an ultrasound diagnostic apparatus that reduces the
influence of noise to obtain a high image-quality ultrasound
image by building a circuit board for signal processing in the
ultrasound probe, and transmitting reception signals output
from the transducer array to the apparatus body by wireless
communication or cable communication after being sub-
jected to digital processing. In the ultrasound probe that per-
forms this kind of digital processing, heat is generated from
the circuit board even when the processing of the reception
signals is performed, and in order to guarantee a stable opera-
tion of each circuit of the circuit board, it is necessary to
suppress a temperature rise in the housing.

[0012] Thus, for example, JP 2006-158411 A discloses an
ultrasound diagnostic apparatus configured so as to cool the
ultrasound probe, using a cooling medium, such as water. A
cooling medium circulation unit is mounted on a probe con-
nector part that forms a cooling medium pipe along a cable
connecting the diagnostic apparatus body and the ultrasound
probe, and connects this cable to the diagnostic apparatus
body, and a cooling medium is circulated between the probe
connector part of the diagnostic apparatus body, and the ultra-
sound probe via the cooling medium pipe by the circulation
unit, whereby cooling of the ultrasound probe is performed.
However, in such an apparatus, there is a problem in that the
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cooling medium circulation unit needs to be mounted on the
probe connector part of the diagnostic apparatus body, and the
ultrasound diagnostic apparatus is complicated. Additionally,
since the cooling medium pipe is formed along the cable that
connects the diagnostic apparatus body and the ultrasound
probe, the diameter of the cable increases and the flexibility of
the cable deteriorates, and therefore, there is a concern that
the operativity that is an important performance for the ultra-
sound probe may be adversely affected.

SUMMARY OF THE INVENTION

[0013] The invention has been made in order to solve such
related-art problems, and an object thereof is to provide an
ultrasound diagnostic apparatus that can continue ultrasonic
diagnosis for a prolonged period of time, without damaging
the operativity of an ultrasound probe.

[0014] Additionally, another object of the invention is to
provide an ultrasound diagnostic apparatus that can also
acquire a high image-quality ultrasound image if required for
diagnosis.

[0015] Moreover, still another object of the invention is to
provide an ultrasound diagnostic apparatus that has a simple
structure, and can perform heat dissipation of the ultrasound
probe without damaging the operativity of the ultrasound
probe.

[0016] An ultrasound diagnostic apparatus according to a
first aspect of the present invention comprises:

[0017] an ultrasound probe that has a transducer array
transmitting an ultrasonic beam toward a subject and receiv-
ing an ultrasonic echo by the subject to output reception
signals;

[0018] a diagnostic apparatus body that is connected to the
ultrasound probe by wireless communication and generates
an ultrasound image on the basis of the reception signals
output from the transducer array;

[0019] at least one power receiving terminal that is
arranged at the ultrasound probe and electrically connected to
respective parts in the ultrasound probe; and

[0020] apower supply unit that is capable of being attached
to an operator’s body and is detachably connected to the
power receiving terminal so as to perform power supply to the
respective parts in the ultrasound probe.

[0021] An ultrasound diagnostic apparatus according to a
second aspect of the present invention comprises:

[0022] an ultrasound probe that has a transducer array
transmitting an ultrasonic beam toward a subject and receiv-
ing an ultrasonic echo by the subject to output reception
signals;

[0023] a diagnostic apparatus body that generates an ultra-
sound image on the basis of the reception signals output from
the transducer array;

[0024] atleastone heat dissipation terminal that is arranged
at the ultrasound probe and thermally connected to heat gen-
erating parts in the ultrasound probe; and

[0025] a heat dissipation unit that is capable of being
attached to an operator’s body and is detachably connected to
the heat dissipation terminal so as to release the heat gener-
ated in the heat generating parts in the ultrasound probe.
[0026] An ultrasound diagnostic apparatus according to a
third aspect of the present invention comprises:

[0027] an ultrasound probe that has a transducer array
transmitting an ultrasonic beam toward a subject and receiv-
ing an ultrasonic echo by the subject to output reception
signals;
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[0028] a diagnostic apparatus body that is connected to the
ultrasound probe by wireless communication and generates
an ultrasound image on the basis of the reception signals
output from the transducer array;

[0029] a wireless power receiving part that is arranged at
the ultrasound probe and electrically connected to respective
parts in the ultrasound probe; and

[0030] apower supply unit capable of being attached to an
operator’s body, and having at least one wireless power sup-
ply part wirelessly connected to the wireless power receiving
part of the ultrasound probe so as to perform power supply to
the respective parts in the ultrasound probe.

[0031] An ultrasound diagnostic apparatus according to a
fourth aspect of the present invention comprises:

[0032] an ultrasound probe that has a transducer array
transmitting an ultrasonic beam toward a subject and receiv-
ing an ultrasonic echo by the subject to output reception
signals;

[0033] a diagnostic apparatus body that is connected to the
ultrasound probe by wireless communication and generates
an ultrasound image on the basis of the reception signals
output from the transducer array;

[0034] a wireless power receiving part that is arranged at
the ultrasound probe and electrically connected to respective
parts in the ultrasound probe;

[0035] apower supply unit having a wireless power supply
part wirelessly connected to the wireless power receiving part
of the ultrasound probe so as to perform power supply to the
respective parts in the ultrasound probe;

[0036] aselector that selects either of a first mode in which
transmission and reception of ultrasonic waves are performed
by the transducer array of the ultrasound probe while per-
forming power supply by the wireless power supply part, and
a second mode in which power supply is stopped by the
wireless power supply part to perform the transmission and
reception of an ultrasonic wave by the transducer array of the
ultrasound probe; and

[0037] a controller that controls the power supply by the
wireless power supply part and the transmission and recep-
tion of the ultrasonic wave by the transducer array of the
ultrasound probe on the basis of the mode selected from the
first mode and the second mode by the selector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG. 1is ablock diagram showing the configuration
of an ultrasound diagnostic apparatus related to Embodiment
1 of the invention.

[0039] FIG. 2 is a perspective view showing an ultrasound
probe in Embodiment 1.

[0040] FIG. 3 is a view showing a glove to which a power
supply unit is attached in Embodiment 1.

[0041] FIG. 4is a view showing a power receiving terminal
and a power supply terminal in Embodiment 1.

[0042] FIG. 5is a perspective view showing an ultrasound
probe in Embodiment 2.

[0043] FIG. 6 is a perspective view showing an ultrasound
probe in Embodiment 3.

[0044] FIG. 7 is a block diagram showing the configuration
of an ultrasound diagnostic apparatus related to Embodiment
4.

[0045] FIG. 8 is a perspective view showing an ultrasound
probe in Embodiment 4.

[0046] FIG. 9 is a view showing a glove to which a heat
dissipation unit is attached in Embodiment 4.
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[0047] FIG. 10 is a view showing a heat dissipation termi-
nal and a heat receiving terminal in Embodiment 4.

[0048] FIG.11 is aperspective view showing an ultrasound
probe in Embodiment 5.

[0049] FIG.12is a perspective view showing an ultrasound
probe in Embodiment 6.

[0050] FIG. 13 is a block diagram showing the configura-
tion of an ultrasound diagnostic apparatus related to Embodi-
ment 7.

[0051] FIG. 14 is a cross-sectional view showing a coaxial
connector used in a modification of Embodiment 7.

[0052] FIG. 15 is a block diagram showing the configura-
tion of an ultrasound diagnostic apparatus related to Embodi-
ment 8.

[0053] FIG. 16 is a view showing a glove to which a power
supply unit is attached in Embodiment 8.

[0054] FIG. 17 is a view showing a jacket to which the
power supply unit used in Embodiment 8 is attached.

[0055] FIG. 18 is a block diagram showing the power sup-
ply unit used in Embodiment 9.

[0056] FIG. 19 is a view showing a jacket to which the
power supply unit used in Embodiment 9 is attached.

[0057] FIG. 20 is a block diagram showing the configura-
tion of an ultrasound diagnostic apparatus related to Embodi-
ment 10.

[0058] FIG.21 is aperspective view showing an ultrasound
probe in Embodiment 11.

DETAILED DESCRIPTION OF THE INVENTION

[0059] Embodiments of the invention will be described
below with reference to the accompanying drawings.

Embodiment 1

[0060] FIG. 1 shows the configuration of an ultrasound
diagnostic apparatus related to Embodiment 1 of the inven-
tion. The ultrasound diagnostic apparatus includes an ultra-
sound probe 1, a diagnostic apparatus body 2 connected to the
ultrasound probe 1 by wireless communication, and a power
supply unit 3 detachably connected to the ultrasound probe 1.
[0061] The ultrasound probe 1 has a plurality of ultrasound
transducers 4 that constitute a plurality of channels for a
one-dimensional or two-dimensional transducer array, recep-
tion signal processors S are connected to the transducers 4 so
as to correspond to the transducers, respectively, and a wire-
less communication unit 9 is connected to the reception signal
processors S via a data storage unit 6, a phasing adder 7, and
a signal processor 8 sequentially. Additionally, a transmission
controller 11 is connected to the plurality of transducers 4 via
a transmission actuator 10, a reception controller 12 is con-
nected to the plurality of reception signal processors 5, and a
communication controller 13 is connected to the wireless
communication unit 9. A probe controller 14 is connected to
the transmission controller 11, the reception controller 12,
and the communication controller 13. Moreover, the ultra-
sound probe 1 includes a power receiving terminal 15
attached to a housing, and a power receiving part 16 con-
nected to the power receiving terminal 15 and electrically
connected to respective parts that require electric power in the
ultrasound probe 1.

[0062] The plurality of transducers 4 transmits ultrasonic
waves according to actuation signals supplied from the trans-
mission actuator 10, respectively, and receives ultrasonic ech-
oes from a subject to output reception signals. Each trans-
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ducer 4 is constituted by a piezoelectric body made of, for
example, piezoelectric ceramics represented by PZT (lead
zirconate titanate), a polymer piezoelectric device repre-
sented by PVDF (polyvinylidene fluoride), or the like, and
electrodes provided at both ends of the piezoelectric body.
[0063] Ifapulsed or continuous-wave voltage is applied to
the electrodes of such transducers 4, the piezoelectric bodies
expand and contract, pulsed or continuous-wave ultrasonic
waves are generated from the respective transducers 4, and an
ultrasonic beam is formed by the synthesis of the ultrasonic
waves. Additionally, the respective transducers 4 receive
ultrasonic waves to be propagated, thereby expanding and
contracting to generate electrical signals, and the electrical
signals are output as reception signals of the ultrasonic waves.
[0064] The transmission actuator 10 includes, for example,
a plurality of pulsars, and regulates the delay amounts of the
respective actuation signals to supply the delay amounts to
the plurality of transducers 4 such that the ultrasonic waves
transmitted from the plurality of transducers 4 form a broad
ultrasonic beam that covers the area of a tissue in a subject, on
the basis of a transmission delay pattern selected by the trans-
mission controller 11.

[0065] Under the control of the reception controller 12, the
reception signal processor 5 of each channel performs
orthogonal detection processing or orthogonal sampling pro-
cessing on the reception signal output from a corresponding
transducer 4, thereby generating a complex baseband signal,
and samples the complex baseband signal, thereby generating
sample data including information on the area of the tissue.
The reception signal processor 5 may perform data compres-
sion processing for high-efficiency coding on the data
obtained by sampling the complex baseband signal, thereby
generating the sample data.

[0066] Thedatastorage unit 6 is constituted by a memory or
the like and stores the sample data equivalent to at least one
frame generated in the plurality of reception signal processors
5.

[0067] The phasing adder 7 selects one reception delay
pattern from a plurality of reception delay patterns stored in
advance, according to a reception direction set in the probe
controller 14, and gives and adds respective delays to a plu-
rality of complex baseband signals expressed by the sample
data, on the basis of the selected reception delay pattern,
thereby performing reception focusing processing. Baseband
signals (sound ray signals) in which the focal points of ultra-
sonic echoes are narrowed are generated by this reception
focusing processing.

[0068] The signal processor 8 performs the correction of
attenuation based on a distance, on the sound ray signals
generated by the phasing adder 7, according to the depth of
the reflection positions of the ultrasonic waves, and converts
(raster-convert) the sound ray signals into image signals
according to a scan mode of normal television signals,
thereby generating B mode image signals that are tomo-
graphic image information regarding a tissue in a subject.
[0069] The wireless communication unit 9 modulates car-
riers to generate transmission signals, on the basis of the B
mode image signals generated in the signal processor 8, and
supplies the transmission signals to an antenna and transmits
radio waves from the antenna, thereby transmitting the B
mode image signals. As modulation methods, for example,
ASK (Amplitude Shift Keying), PSK (Phase Shift Keying),
QPSK (Quadrature Phase Shift Keying), 16QAM (16
Quadrature Amplitude Modulation), and the like are used.
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[0070] The wireless communication unit 9 performs wire-
less communication with the diagnostic apparatus body 2,
thereby transmitting the B mode image signals to the diag-
nostic apparatus body 2, and receives various control signals
from the diagnostic apparatus body 2, to output the received
control signals to the communication controller 13. The com-
munication controller 13 controls the wireless communica-
tion unit 9 such that the transmission of the B mode image
signals is performed with a transmission radio field intensity
set by the probe controller 14, and outputs the various control
signals that the wireless communication unit 9 has received to
the probe controller 14.

[0071] The probe controller 14 controls the respective parts
of the ultrasound probe 1, on the basis of the various control
signals transmitted from the diagnostic apparatus body 2.
[0072] The power receiving part 16 connected to the power
receiving terminal 15 is provided to supply electric power to
respective parts that require electric power in the ultrasound
probe 1.

[0073] Inaddition, the ultrasound probe 1 may be an exter-
nal type probe using a linear scanning method, a convex
scanning method, a sector scanning method, and the like, or
may be a probe for an ultrasound endoscopy, using a radial
scanning method, and the like.

[0074] On the other hand, the diagnostic apparatus body 2
has a wireless communication unit 21, an image processor 22
is connected to the wireless communication unit 21, a display
controller 23 and an image storage unit 24 are connected to
the image processor 22, respectively, and a monitor 25 is
connected to the display controller 23. Additionally, a com-
munication controller 26 is connected to the wireless com-
munication unit 21, and an apparatus controller 27 is con-
nected to the display controller 23 and the communication
controller 26. Moreover, an operating unit 28 that allows an
operator to perform input operations and the storage unit 29
that stores an operation program and the like are connected to
the apparatus controller 27, respectively.

[0075] The wireless communication unit 21 performs wire-
less communication with the ultrasound probe 1, thereby
transmitting the various control signals to the ultrasound
probe 1. Additionally, the wireless communication unit 21
demodulates the signals received by the antenna, thereby
outputting the B mode image signals.

[0076] Thecommunication controller 26 controls the wire-
less communication unit 21 such that the transmission of the
various control signals is performed with the transmission
radio field intensity set by the apparatus controller 27.
[0077] The image processor 22 performs various kinds of
required image processing, such as gradation processing, on
the B mode image signals input from the communication
controller 26, and then, outputs the B mode image signals to
the display controller 23 or stores these signals in the image
storage unit 24.

[0078] The display controller 23 displays an ultrasound
diagnostic image on the monitor 25, on the basis of the B
mode image signals subjected to the image processing by the
image processor 22. The monitor 25 includes a display unit,
such as an LCD, and displays the ultrasound diagnostic image
under the control of the display controller 23.

[0079] In such a diagnostic apparatus body 2, the image
processor 22, the display controller 23, the communication
controller 26, and the apparatus controller 27 are constituted
by a CPU and operation programs for making the CPU per-
form various kinds of processing. However, these processor
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and controllers may be constituted by a digital circuit. The
above operation programs are stored in the storage unit 29. As
a recording medium in the storage unit 29, a flexible disk, an
MO, an MT, a RAM, a CD-ROM, a DVD-ROM or the like
other than a built-in hard disk can be used.

[0080] The power supply unit 3 is provided to supply elec-
tric power to the ultrasound probe 1, and further includes a
power supply terminal 31 detachably connected to the power
receiving terminal 15 of the ultrasound probe 1, a power
supply part 32 electrically connected to the power supply
terminal 31, and a battery 33 electrically connected to the
power supply part 32.

[0081] The power supply part 32 is provided to supply the
electric power from the battery 33 to the power receiving part
16 of the ultrasound probe 1 via the power supply terminal 31
and the power receiving terminal 15 of the ultrasound probe 1.
[0082] Asshown in FIG. 2, the power receiving terminal 15
is disposed at a housing 1a of the ultrasound probe 1 so as to
be exposed to the outside.

[0083] On the other hand, as shown in FIG. 3, the power
supply unit 3 is attached to a glove 34 worn on an operator’s
hand. For example, the power supply terminal 31 is formed on
the ventral side of a finger part 35 of the glove 34 so as to
protrude therefrom, the power supply part 32 and the battery
33 are mounted on a back part 36 of the glove 34, and the
power supply terminal 31 and the power supply part 32 are
connected together via a conductive member 37.

[0084] Next, the operation of Embodiment 1 will be
described.
[0085] First, as shown in FIG. 4, an operator wears the

glove 34 on his/her hand, and grips the housing 1a of the
ultrasound probe 1 in a state where the power supply terminal
31 formed on the finger part 35 of the glove 34 so as to
protrude therefrom is pressed against and fitted to the power
receiving terminal 15 of the ultrasound probe 1, whereby the
power supply terminal 31 and the power receiving terminal 15
are connected to each other. Thereby, the electric power from
the battery 33 in the power supply unit 3 is supplied to the
respective parts in the ultrasound probe 1 via the power sup-
ply part 32, the power supply terminal 31, and the power
receiving terminal 15 and power receiving part 16 of the
ultrasound probe 1.

[0086] Diagnosis is started in this state. That is, ultrasonic
waves are transmitted from the plurality of transducers 4 that
constitutes the transducer array according to actuation signals
supplied from the transmission actuator 10 of the ultrasound
probe 1, reception signals output from the respective trans-
ducers 4 that have received ultrasonic echoes from a subject
are supplied to the corresponding reception signal processors
5, respectively, to generate sample data, sound ray signals are
generated in the phasing adder 7, and then, B mode image
signals generated in the signal processor 8 are wirelessly
transmitted to the diagnostic apparatus body 2 from the wire-
less communication unit 9. The B mode image signals
received in the wireless communication unit 21 of the diag-
nostic apparatus body 2 are subjected to image processing,
such as gradation processing, in the image processor 22, and
then, an ultrasound diagnostic image is displayed on the
monitor 25 by the display controller 23, on the basis of the B
mode image signals.

[0087] By connecting the power supply terminal 31 of the
power supply unit 3 attached to the glove 34 worn on an
operator’s hand to the power receiving terminal 15 of the
ultrasound probe 1 in this way, electric power can be supplied
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to the respective parts in the ultrasound probe 1 from the
power supply unit 3. For this reason, it is not necessary to
house the ultrasound probe in the probe holder of the diag-
nostic apparatus body and charge the battery built in the
ultrasound probe, as in the related art, and it is possible to
continue ultrasonic diagnosis for a prolonged period of time
without damaging the operativity of the ultrasound probe 1.

[0088] In addition, the power supply terminal 31 is prefer-
ably arranged at the finger part 35, such as the ring finger and
little finger of the glove 34, or can also be arranged on the
palm of the glove 34 so that the operation of the ultrasound
probe 1 is not damaged. Additionally, it is preferable to select
the arrangement position of the power receiving terminal 15
in the housing 1a of the ultrasound probe 1 so that an operator
may easily grip the ultrasound probe 1 according to the
arrangement position of the power supply terminal 31 in the
glove 34.

[0089] Although the power receiving terminal 15 is dis-
posed at the housing 1a of the ultrasound probe 1 so as to be
exposed to the outside, when an openable and closable lid is
formed so as not to connect the power supply terminal 31 of
the glove 34, the power receiving terminal can also be con-
figured so as not to be touched by an operator’s hand or finger
from the outside. If such a lid is formed, a possibility that the
power receiving terminal 15 may be damaged due to dust or
the like is reduced.

Embodiment 2

[0090] FIG. 5 shows an ultrasound probe 41 related to
Embodiment 2. The ultrasound probe 41 has a plurality of
power receiving terminals 15a, 155, etc. at mutually different
positions, such as the top face, bottom face, and lateral face of
the housing 41a, and the power receiving terminals 15a, 155,
etc. are connected to the power receiving part 16 in the ultra-
sound probe 41, respectively. The other internal configuration
ofthe ultrasound probe 41 is the same as that of the ultrasound
probe 1 in Embodiment 1.

[0091] Since the plurality of power receiving terminals
15a,15b, etc. is disposed at mutually different positions of the
housing 41a, an operator can appropriately connect the power
supply terminal 31 of the glove 34 to a power receiving
terminal that is most easily connected according to a method
of gripping the ultrasound probe 41, and the operativity of the
ultrasound probe 41 can be improved while performing
power supply.

[0092] In addition, in this case, it is preferable that the
plurality of power receiving terminals 15a, 155, etc. has
unique IDs, respectively, in advance and power supply is
started after a power receiving terminal is specified by read-
ing the ID of a power receiving terminal to which the power
supply terminal 31 is connected among the plurality of power
receiving terminals 15a, 155, etc.

Embodiment 3

[0093] FIG. 6 shows an ultrasound probe 51 related to
Embodiment 3. The ultrasound probe 51 has a flexible cable
52 for power reception pulled out to the outside from the
housing 51a, and a power receiving terminal 15¢ is arranged
at a distal end of the cable 52 for power reception. The power
receiving terminal 15¢ is connected to the power receiving
part 16 in the ultrasound probe 51 via the cable 52 for power
reception. In addition, in other respects, the internal configu-
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ration of the ultrasound probe 51 is the same as that of the
ultrasound probe 1 in Embodiment 1.

[0094] By arranging the power receiving terminal 15¢ at the
distal end of the flexible cable 52 for power reception pulled
out to the outside from the housing 51a, the power receiving
terminal 15¢ can be located in a free position and orientation
with respect to the housing 51a of the ultrasound probe 51,
and it is possible to further improve the operativity of the
ultrasound probe 51 while performing power supply.

[0095] Inthis case, the power supply terminal 31 connected
to the power receiving terminal 15¢ may be attached to the
glove 34 as shown in FIG. 3, or can also be attached to a
wristband that an operator wears on his/her hand.

Embodiment 4

[0096] FIG. 7 shows the configuration of an ultrasound
diagnostic apparatus related to Embodiment 4 of the inven-
tion. The ultrasound diagnostic apparatus includes an ultra-
sound probe 111, the diagnostic apparatus body 2 connected
to the ultrasound probe 111 by wireless communication, and
a heat dissipation unit 130 detachably connected to the ultra-
sound probe 111.

[0097] The diagnostic apparatus body 2 is the same as the
diagnostic apparatus body used for the ultrasound diagnostic
apparatus of Embodiment 1 shown in FIG. 1.

[0098] In the ultrasound probe 111, a heat dissipation ter-
minal 30 thermally connected to the respective parts that
generate heat in the ultrasound probe 111 is disposed instead
of the power receiving terminal 15 and the power receiving
part 16 in the ultrasound probe 1 of Embodiment 1 shown in
FIG. 1, and the other members and the functions thereof are
the same as those of the ultrasound probe 1.

[0099] Theheatdissipationunit 130is provided to dissipate
the heat generated within the ultrasound probe 111, and has a
heat receiving terminal 38 detachably connected to the heat
dissipation terminal 30 of the ultrasound probe 111, and a
heat dissipation part 39 thermally connected to the heat
receiving terminal 38.

[0100] As shown in FIG. 8, the heat dissipation terminal 30
is disposed at a housing 1114 of the ultrasound probe 111 so
as to be exposed to the outside, and is thermally connected to
the respective parts that generate heat in the ultrasound probe
111 via a heat transfer member having excellent thermal
conductivity, such as Cu or Al, for example, the plurality of
reception signal processors 5, the phasing adder 7, the signal
processor 8, and the like.

[0101] On the other hand, as shown in FIG. 9, the heat
dissipation unit 130 is attached to the glove 34 worn on an
operator’s hand. For example, while the heat receiving termi-
nal 38 is formed on the ventral side of the finger part 35 of a
glove 34 so as to protrude therefrom, a heat sink as a heat
dissipation part 39 is mounted on the back part 36 of the glove
34, and the heat receiving terminal 38 and the heat dissipation
part 39 are connected together via a heat transfer member 40
having excellent thermal conductivity, such as Cu or Al.

[0102] Next, the operation of Embodiment 4 will be
described.
[0103] First, as shown in FIG. 10, an operator wears the

glove 34 on his/her hand, and grips the housing 111a of the
ultrasound probe 111 in a state where the heat receiving
terminal 38 formed on the finger part 35 of the glove 34 so as
to protrude therefrom is pressed against and fitted to the heat
dissipation terminal 30 of the ultrasound probe 111, whereby
the heat receiving terminal 38 and the heat dissipation termi-
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nal 30 are connected to each other. Thereby, the respective
parts, such as the plurality of reception signal processors 5,
the phasing adder 7, and the signal processor 8, which gen-
erate heat in the ultrasound probe 111, are thermally con-
nected to the heat dissipation part 39 via the heat dissipation
terminal 30, the heat receiving terminal 38, and the heat
transfer member 40.

[0104] Diagnosis is started in this state. That is, ultrasonic
waves are transmitted from the plurality of transducers 4 that
constitutes the transducer array according to actuation signals
supplied from the transmission actuator 10 of the ultrasound
probe 111, reception signals output from the respective trans-
ducers 4 that have received ultrasonic echoes from a subject
are supplied to the corresponding reception signal processors
5, respectively, to generate sample data, sound ray signals are
generated in the phasing adder 7, and then, B mode image
signals generated in the signal processor 8 are wirelessly
transmitted to the diagnostic apparatus body 2 from the wire-
less communication unit 9. The B mode image signals
received in the wireless communication unit 21 of the diag-
nostic apparatus body 2 are subjected to image processing,
such as gradation processing, in the image processor 22, and
then, an ultrasound diagnostic image is displayed on the
monitor 25 by the display controller 23, on the basis of the B
mode image signals.

[0105] When such diagnosis is performed, in the ultra-
sound probe 111, heat is generated mainly from the plurality
of reception signal processors 5, the phasing adder 7, the
signal processor 8, and the like with the processing of signals.
However, these heat generating parts are thermally connected
to the heat dissipation terminal 30 via the heat transfer mem-
ber in the ultrasound probe 111 and are thermally connected
to the heat dissipation part 39 via the heat receiving terminal
38 and the heat transfer member 40. Therefore, the heat
generated within the ultrasound probe 111 is conducted to the
heat dissipation part 39 of the glove 34 that the operator wears
on his/her hand via the heat transfer member, the heat dissi-
pation terminal 30, the heat receiving terminal 38, and the
heat transfer member 40 in the ultrasound probe 111 from the
respective heat generating parts, and is released into the atmo-
sphere from the heat dissipation part 39.

[0106] Accordingly, a temperature rise in the ultrasound
probe 111 can be efficiently suppressed, and it is possible to
obtain a high-precision ultrasound image.

[0107] Inaddition, the heat receiving terminal 38 is prefer-
ably arranged at the finger part 35, such as the ring finger and
little finger of the glove 34, or can also be arranged on the
palm of the glove 34 so that the operation of the ultrasound
probe 111 is not damaged. Additionally, it is preferable to
select the arrangement position of the heat dissipation termi-
nal 30 in the housing 111a of the ultrasound probe so that an
operator may easily grip the ultrasound probe 111 according
to the arrangement position of the heat receiving terminal 38
in the glove 34.

[0108] Although the heat dissipation terminal 30 is dis-
posed at the housing 111« of the ultrasound probe 111 so as to
be exposed to the outside, when an openable and closable lid
is formed so as not to connect the heat receiving terminal 38
of the glove 34, the heat dissipation terminal can also be
configured so as not to be touched by an operator’s hand or
finger from the outside. If such a lid is formed, a possibility
that the heat dissipation terminal 30 may be damaged due to
dust or the like is reduced.

Embodiment 5

[0109] FIG. 11 shows an ultrasound probe 141 related to
Embodiment 5. The ultrasound probe 141 has a plurality of
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heat dissipation terminals 30a, 305, etc. at mutually different
positions, such as the top face, bottom face, and lateral face of
a housing 141a, and the heat dissipation terminals 30a, 305,
etc. are thermally connected to the respective parts that gen-
erate heat in the ultrasound probe 141, respectively. The inter-
nal configuration of the ultrasound probe 141 is the same as
that of the ultrasound probe 111 in Embodiment 4.

[0110] Since the plurality of heat dissipation terminals 30a,
305, etc. is disposed at mutually different positions of the
housing 141a, an operator can appropriately connect the heat
receiving terminal 38 of the glove 34 to a heat dissipation
terminal that is most easily connected according to a method
of gripping the ultrasound probe 141, and the operativity of
the ultrasound probe 141 can be improved while performing
heat dissipation.

Embodiment 6

[0111] FIG. 12 shows an ultrasound probe 151 related to
Embodiment 6. The ultrasound probe 151 has a flexible cable
46 for heat dissipation pulled out to the outside from a hous-
ing 151a, and a heat dissipation terminal 30c is arranged at a
distal end of the cable 46 for heat dissipation. The heat dissi-
pation terminal 30c is thermally connected to the respective
parts that generate heat in the ultrasound probe 151 via the
cable 46 for heat dissipation. In addition, the internal configu-
ration of the ultrasound probe 151 is the same as that of the
ultrasound probe 111 in Embodiment 4.

[0112] By arranging the heat dissipation terminal 30c¢ at the
distal end of the flexible cable 46 for heat dissipation pulled
out to the outside from the housing 1514, the heat dissipation
terminal 30c can be located in a free position and orientation
with respect to the housing 151« of the ultrasound probe 151,
and it is possible to further improve the operativity of the
ultrasound probe 151 while performing heat dissipation.
[0113] In this case, the heat receiving terminal 38 con-
nected to the heat dissipation terminal 30c may be attached to
the glove 34 as shown in FIG. 9, or can also be attached to a
wristband that an operator wears on his/her hand.

Embodiment 7

[0114] FIG. 13 shows the configuration of an ultrasound
diagnostic apparatus related to Embodiment 7. This ultra-
sound diagnostic apparatus includes an ultrasound probe 61
connected to the diagnostic apparatus body 2 by wireless
communication, and a power supply/heat dissipation unit 230
detachably connected to the ultrasound probe 61.

[0115] The ultrasound probe 61 further includes the power
receiving terminal 15 disposed at a housing of the ultrasound
probe 61 so as to be exposed to the outside, and the power
receiving part 16 electrically connected to the power receiv-
ing terminal 15, in the ultrasound probe 111 in Embodiment
4 shown in FIG. 7, and the other members and the function
thereof are the same as those of the ultrasound probe 111.
[0116] Thepower receiving part 16 is the same as that of the
power receiving part in Embodiment 1 shown in FIG. 1, and
is provided to supply electric power to the respective parts
that require electric power in the ultrasound probe 61.
[0117] The power supply/heat dissipation unit 230 further
includes the power supply terminal 31 detachably connected
to the power receiving terminal 15 of the ultrasound probe 61,
the power supply part 32 electrically connected to the power
supply terminal 31, and the battery 33 electrically connected
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to the power supply part 32, in the heat dissipation unit 130 in
Embodiment 4 shown in FIG. 7.

[0118] The power supply terminal 31, the power supply
part 32, and the battery 33 are the same as those of the power
supply terminal, the power supply part, and the battery in
Embodiment 1 shown in FIG. 1, and the power supply part 32
is provided to supply the electric power from the battery 33 to
the power receiving part 16 of the ultrasound probe 61 via the
power supply terminal 31 and the power receiving terminal 15
of the ultrasound probe 61.

[0119] The power supply terminal 31 can be attached to the
glove 34 shown in FIG. 9 along with the heat receiving ter-
minal 15, or can also be attached to a wristband that an
operator wears on his/her hand.

[0120] When diagnosis is performed, an operator presses
and fits the heat receiving terminal 38 and the power supply
terminal 31 of the power supply/heat dissipation unit 230
against/to the heat dissipation terminal 30 and the power
receiving terminal 15 of the ultrasound probe 61, respec-
tively, to connect the heat receiving terminal 38 and the heat
dissipation terminal 30 to each other and connect the power
supply terminal 31 and the power receiving terminal 15 to
each other. Thereby, the battery 33 in the power supply/heat
dissipation unit 230 is electrically connected to the power
receiving part 16 via the power supply part 32, the power
supply terminal 31, and the power receiving terminal 15 of the
ultrasound probe 61, the electric power from the battery 33 is
supplied to the respective parts in the ultrasound probe 61,
whereby diagnosis is performed.

[0121] At this time, the heat generated within the ultra-
sound probe 61 is conducted to the heat dissipation part 39 of
the glove 34 via the heat transfer member, the heat dissipation
terminal 30, the heat receiving terminal 38, and the heat
transfer member 40 in the ultrasound probe 61 from the
respective heat generating parts, and is released into the atmo-
sphere from the heat dissipation part 39.

[0122] For this reason, ultrasonic diagnosis can be per-
formed while performing supply of electric power to the
respective parts in the ultrasound probe 61 and suppressing a
temperature rise in the ultrasound probe 61.

[0123] Additionally, the heat dissipation terminal 30 and
the power receiving terminal 15 of the ultrasound probe 61
can also be formed in a single connector. For example, a
receptacle 81 of a coaxial connector as shown in FIG. 14 is
attached to the housing of the ultrasound probe 61 and a
central contact 82 is electrically connected to the power
receiving part 16 so as to be used as the power receiving
terminal 15, and an external contact 84 insulated from the
central contact 82 by aninsulator 83 is thermally connected to
the respective parts that generate heat in the ultrasound probe
61 so as to be used as the heat dissipation terminal 30.
[0124] On the other hand, a plug 91 to fit to the receptacle
81 is attached to the glove 34 worn on an operator’s hand and
a central contact 92 is electrically connected to the power
supply part 32 so as to be used as the power supply terminal
31, and an external contact 94 insulated from the central
contact 92 by an insulator 93 is thermally connected to the
heat dissipation part 39 so as to be used as the heat receiving
terminal 38.

[0125] Since such a coaxial connector is used, the heat
receiving terminal 38 and the power supply terminal 31 of the
power supply/heat dissipation unit 230 can be connected to
the heat dissipation terminal 30 and the power receiving ter-
minal 15 of the ultrasound probe 61, respectively, simply by
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fitting the plug 91 attached to the glove 34 to the receptacle 81
attached to the housing of the ultrasound probe 61, whereby
workability is improved.

[0126] Inaddition, the receptacle 81 of the coaxial connec-
tor is attached to the housing of the ultrasound probe 61 and
the plug 91 is attached to the glove 34. On the contrary,
however, a plug in which the heat dissipation terminal 30 and
the power receiving terminal 15 are formed may be attached
to the housing of the ultrasound probe 61, and a receptacle in
which the heat receiving terminal 38 and the power supply
terminal 31 are formed may be attached to the glove 34.

[0127] Similarly to the above-described Embodiments 2
and 5, it is possible to adopt a configuration in which a
plurality of the receptacles 81 in which the heat dissipation
terminal 30 and the power receiving terminal 15 are formed,
respectively, are disposed in the housing of the ultrasound
probe 61, and the plug 91 of a glove 34 is connected to a
receptacle 81 that is most easily connected according to a
method of gripping the ultrasound probe 61. In this way, the
operativity of the ultrasound probe 61 can be improved while
performing heat dissipation and power supply.

[0128] In addition, in this case, it is preferable that the
plurality of receptacles 81 has unique IDs, respectively, in
advance and power supply is started after a receptacle 81 is
specified by reading the ID of a receptacle 81 to which the
plug 91 is connected among the plurality of receptacles 81.

[0129] Additionally, similarly to the above-described
Embodiments 3 and 6, the flexible cable can be pulled out to
the outside from the housing of the ultrasound probe 61, and
the receptacle 81 can also be arranged at the distal end of this
cable. If such a configuration is adopted, the operativity of the
ultrasound probe 61 is further improved.

[0130] In the above-described embodiments 4 to 7, the
ultrasound probe 111 or 61 and the diagnostic apparatus body
2 are connected to each other by wireless communication.
However, the invention is not limited thereto, and the ultra-
sound probe 111 or 61 may be connected to the diagnostic
apparatus body 2 via a connecting cable. In this case, the
wireless communication unit 9 and the communication con-
troller 13 of the ultrasound probe 111 or 61, the wireless
communication unit 21 and communication controller 26 of
the diagnostic apparatus body 2, and the like become unnec-
essary.

[0131] In the above-described Embodiments 1 to 3 and 7,
the electric power received in the power receiving part 16 is
directly supplied to the respective parts in the ultrasound
probe 1 or 61. The invention is not limited thereto. It is
possible to adopt a configuration in which a battery is built in
advance in the ultrasound probe 1, electric power is supplied
to the built-in battery of the ultrasound probe 1 or 61 from the
power receiving part 16, and electric power is supplied to the
respective parts in the ultrasound probe 1 or 61 from this
battery.

Embodiment 8

[0132] FIG. 15 shows the configuration of an ultrasound
diagnostic apparatus related to Embodiment 8 of the inven-
tion. The ultrasound diagnostic apparatus includes an ultra-
sound probe 71, the diagnostic apparatus body 2 connected to
the ultrasound probe 71 by wireless communication, and a
power supply unit 330 that performs wireless power supply to
the ultrasound probe 71.
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[0133] The diagnostic apparatus body 2 is the same as the
diagnostic apparatus body used for the ultrasound diagnostic
apparatus of Embodiment 1 shown in FIG. 1.

[0134] The ultrasound probe 71 includes a battery control-
ler 42, a battery 43, and a wireless power receiving part 44
instead of the power receiving terminal 15 and the power
receiving part 16, in the ultrasound probe 1 shown in FIG. 1,
and the other components are the same as those of the ultra-
sound probe 1 used in Embodiment 1.

[0135] The battery 43 is connected to the probe controller
14 of the ultrasound probe 71 via the battery controller 42,
and a wireless power receiving part 44 for charging is con-
nected to the battery 43.

[0136] The battery 43 functions as a power source of the
ultrasound probe 71, and supplies electric power to the
respective parts that require electric power in the ultrasound
probe 71. The battery controller 42 controls the supply of
electric power from the battery 43 to the respective parts in the
ultrasound probe 71, monitors the amount of electric power
remaining in the battery 43, and controls the wireless-charg-
ing of the battery 43 from the power supply unit 330 via the
wireless power receiving part 44.

[0137] The power supply unit 330 has a wireless power
supply part 45, and if the battery controller 42 in the ultra-
sound probe 71 determines that the amount of electric power
remaining in the battery 43 has fallen below a preset thresh-
old, electric power is supplied to the wireless power receiving
part 44 of the ultrasound probe 71 from the wireless power
supply part 45 in a non-contact manner by electromagnetic
induction or the like, and a charging operation of the battery
43 is executed.

[0138] Additionally, the power supply unit 330, as shown in
FIG. 16, is attached to the back part of the glove 34 worn on
an operator’s hand. Accordingly, since the distance between
the wireless power receiving part 44 and the wireless power
supply part 45 shortens if the ultrasound probe 71 is gripped
by the hand on which the glove 34 is worn, electric power can
be stably supplied to the battery 43 from the wireless power
supply part 45 without being influenced by a gripping method
of the ultrasound probe 71 by an operator, and other instru-
ments around a position where the operator stands and the
ultrasound diagnostic apparatus.

[0139] Additionally the operator can perform an operation
without the problems of a cable compared to an ultrasound
probe using a cable. Moreover, since it is possible to supply
electric power even while the ultrasound probe 71 is used,
even if the battery 43 is enlarged, the ultrasound probe 71 can
also be used at any time.

[0140] Inaddition, in Embodiment 8, the power supply unit
330 is attached to the glove 34 worn on an operator’s hand.
However, the invention is not limited to this if attachment to
an operator’s body is possible. As shown in FIG. 17, the
power supply unit 330 may be attached to a jacket 47 worn by
the operator, for example, in a pocket.

Embodiment 9

[0141] A power supply unit 430 as shown in FIG. 18 can
also be used instead of the power supply unit 330 of the
ultrasound diagnostic apparatus related to Embodiment 8.

[0142] The power supply unit 430 includes a plurality of
wireless power supply parts 45a to 45¢, which are connected
to a power supply controller 48, respectively. The plurality of
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wireless power supply parts 45a to 45¢, as shown in FIG. 19,
is provided, for example, at the fingertip, back, and wrist of
the glove 34, respectively.

[0143] The power supply controller 48 selects a wireless
power supply part that is capable of charging the wireless
power receiving part 44, is nearest thereto and has high power
supply efficiency, with the ultrasound probe 71 being gripped
by a hand on which an operator wears the glove 34, among the
plurality of wireless power supply parts 45a to 45¢ if neces-
sary on the basis of the amount of electric power remaining in
the battery 43 transmitted by wireless communication from
the ultrasound probe 71, performs wireless power transmis-
sion to the wireless power receiving part 44, and makes the
battery 43 supply electric power.

[0144] If such a power supply unit 430 is provided, the
distance between the wireless power receiving part 44 and the
wireless power supply part 45 shortens, the wireless power
supply parts 45a to 45¢ are arranged in a plurality of direc-
tions with respect to the wireless power receiving part 44, and
awireless power supply part suitable for a gripping method of
the ultrasound probe by an operator is selected from the
plurality of wireless power supply parts 45, whereby a power
supply operation is performed. Therefore, the stable supply of
electric power to the battery 43 of the ultrasound probe 71 can
be performed without being influenced by the operator’s grip-
ping method.

Embodiment 10

[0145] FIG. 20 shows the configuration of an ultrasound
diagnostic apparatus related to Embodiment 10. The ultra-
sound diagnostic apparatus includes the ultrasound probe 71,
the diagnostic apparatus body 2 connected to the ultrasound
probe 71 by wireless communication, and a power supply unit
530 that performs wireless power supply to the ultrasound
probe 1.

[0146] The ultrasound probe 71 is the same as the ultra-
sound probe used for the ultrasound diagnostic apparatus of
Embodiment 8 shown in FIG. 15. Additionally, although the
diagnostic apparatus body 2 is different from the diagnostic
apparatus body used for the ultrasound diagnostic apparatus
of Embodiment 1 shown in FIG. 1 in terms of the functions of
the operating unit 28 and the apparatus controller 27, the other
components and the functions thereof are the same.

[0147] The operating unit 28 of the diagnostic apparatus
body 2 constitutes the selecting means of the invention, and
has the function of allowing an operator to select the alterna-
tives of a first mode in which transmission and reception of
ultrasonic waves is performed by the transducer array of the
ultrasound probe 71 while performing power supply to the
battery 43 by the wireless power supply part 45, and a second
mode in which power supply is stopped by wireless power
supply part 45 to perform the transmission and reception of
ultrasonic waves by the transducer array of the ultrasound
probe 71.

[0148] The apparatus controller 27 controls the power sup-
ply controller 58 on the basis of the first mode or the second
mode selected by the operator, in the operating unit 28. That
is, in a case where the first mode is selected, the power supply
controller 58 is controlled so as to perform power supply to
the battery 43 via the wireless power receiving part 44 by the
wireless power supply part 45 irrespective of the transmission
and reception of ultrasonic waves by the transducer array of
the ultrasound probe 1, and in a case where the second mode
is selected, the power supply controller 58 is controlled so as
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to stop the power supply to the battery 43 via the wireless
power receiving part 44 by the wireless power supply part 45
when the transmission and reception of ultrasonic waves by
the transducer array of the ultrasound probe 71.

[0149] The power supply unit 530 further includes a power
supply controller 58 connected to the apparatus controller 27
of the diagnostic apparatus body 2, in the power supply unit
330 of Embodiment 8 shown in FIG. 15, and the other com-
ponents and the functions thereof are the same as those of the
power supply unit 330 of Embodiment 8.

[0150] The wireless power supply part 45 that performs
power supply to the wireless power receiving part 44 built in
the ultrasound probe 71 is connected to the power supply
controller 58.

[0151] The power supply controller 58 supplies electric
power to the wireless power receiving part 44 of the ultra-
sound probe 71 from the wireless power supply part 45 in a
non-contact manner by electromagnetic induction or the like
under the control of the apparatus controller 27, thereby
executing a charging operation of the battery 43.

[0152] In the first mode, the charging of the battery 43 and
the transmission and reception of the ultrasonic wave by the
transducer array are simultaneously performed. Therefore,
there is a possibility that image quality may deteriorate under
the influence of a strong magnetic field that a weak reception
signal output from each transducer 4 of the transducer array
generates from the wireless power supply part 45. However,
in the case of the diagnosis that does not require high image
quality, the ultrasound probe can be used without suspending
the operation.

[0153] On the other hand, in the second mode, the charging
of the battery 43 is stopped when the transmission and recep-
tion of ultrasonic waves by the transducer array are per-
formed. Thus, a high image-quality ultrasound image can be
acquired without being influenced by a strong magnetic field
that a weak reception signal output from each transducer 4 of
the transducer array generates from the wireless power supply
part 45.

[0154] By selecting two such modes, the prolonged con-
tinuous running of the ultrasound diagnostic apparatus, and a
high image-quality ultrasound image can be obtained if
required for diagnosis.

[0155] Next, the operation of Embodiment 10 will be
described.

[0156] When diagnosis is performed, ultrasonic waves are
transmitted from the plurality of transducers 4 according to
actuation signals supplied from the transmission actuator 10
ofthe ultrasound probe 71, reception signals output from the
respective transducers 4 that have received ultrasonic echoes
from a subject are supplied to the corresponding reception
signal processors 5, respectively, to generate sample data,
sound ray signals are generated in the phasing adder 7, and
then, B mode image signals generated in the signal processor
8 are wirelessly transmitted to the diagnostic apparatus body
2 from the wireless communication unit9. The B mode image
signals received in the wireless communication unit 21 of the
diagnostic apparatus body 2 are subjected to image process-
ing, such as gradation processing, in the image processor 22,
and then, an ultrasound diagnostic image is displayed on the
monitor 25 by the display controller 23, on the basis of the B
mode image signals.

[0157] Thus, although an ultrasonic diagnosis is performed
in this way, when selection of the aforementioned the first
mode and the second mode is performed by an operator in the
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operating unit 28, the apparatus controller 27 of the diagnos-
tic apparatus body 2 determines the selected mode, and makes
the battery 43 of the ultrasound probe 71 perform power
supply via the power supply controller 58 of the power supply
unit 530 from the wireless power supply part 45 if necessary.
[0158] The power supply unit 530, similarly to the power
supply unit 330 of Embodiment 8 shown in FIG. 16, may be
attached to the back part of the glove 34 worn on an operator’s
hand, or can also be attached to the jacket 47 that an operator
wears as shown in FIG. 17, for example, in a pocket.

Embodiment 11

[0159] The housing of the ultrasound probe 71 of the ultra-
sound diagnostic apparatus related to the above-described
Embodiments 8 to 10 can be equipped with an indicator that
indicates the power supply efficiency by the wireless power
receiving part 17. An ultrasound probe 171 shown in FIG. 21
has an indicator 53 including a plurality of lamps in which the
number of lamps to be turned on changes in stages according
to the amount of electric power remaining in the battery 43.
The indicator 53 is attached to the position of a housing 171a
that can visually recognize the monitor even if an operator
grips the ultrasound probe 171. If an ultrasound diagnostic
apparatus having such an ultrasound probe 34 is used, an
operator can appropriately check the amount of electric
power remaining in the battery 43 and whether power supply
is efficiently performed while performing diagnoses.

[0160] In addition, the indicator that indicates the power
supply efficiency is not limited to this, an indicator that indi-
cates the amount of electric power remaining in the battery 43
numerically and an indicator that indicates that power supply
is performed by blinking of a lamp may be used.

[0161] In addition, in the ultrasound diagnostic apparatus
related to the above-described Embodiments 8 to 11, the
ultrasound probe 71 or 171 preferably has a housing that can
recognize the position of the built-in wireless power receiving
part 44. The housings that can recognize the position of the
wireless power receiving part 44 include a transparent hous-
ing that allows the wireless power receiving part 44 to be
visually recognized directly from the outside, housings with
codes that can recognize the position of the wireless power
receiving part, and the like. If such an ultrasound probe 71 or
171 is used, since the wireless power supply part(s) 45 or 45a
to 45¢ in the power supply unit 330, 430, or 530 can be easily
brought close to the wireless power receiving part 44, the
supply of electric power can be efficiently and stably per-
formed.

[0162] Additionally in the ultrasound diagnostic appara-
tuses related to the above-described Embodiments 8, 9, and
11, the wireless power supply parts 45 and 45a to 45¢ pref-
erably stop power supply during the reception of ultrasonic
echoes by the ultrasound probe 71. If wireless power supply
is performed in this way, the noise produced in a weak elec-
trical signal by an ultrasonic wave under the influence of a
strong magnetic field generated from the wireless power sup-
ply part 45 can be suppressed.

[0163] Moreover, the wireless power supply part(s) 45 or
45a to 45¢ preferably stops the power supply during the
wireless communication between the ultrasound probe 71
and the diagnostic apparatus body 2. If such wireless power
supply is performed, the noise produced in the weak image
signal transmitted from the wireless communication unit 9
under the influence of the strong magnetic field generated
from the wireless power supply part 45 can be suppressed,
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and, a decrease in the transmission speed to the diagnostic
apparatus body 2 can be prevented.

What is claimed is:

1. An ultrasound diagnostic apparatus comprising:

an ultrasound probe that has a transducer array transmitting
an ultrasonic beam toward a subject and receiving an
ultrasonic echo by the subject to output reception sig-
nals;

a diagnostic apparatus body that is connected to the ultra-
sound probe by wireless communication and generates
an ultrasound image on the basis of the reception signals
output from the transducer array;

at least one power receiving terminal that is arranged at the
ultrasound probe and electrically connected to respec-
tive parts in the ultrasound probe; and

a power supply unit that is capable of being attached to an
operator’s body and is detachably connected to the
power receiving terminal so as to perform power supply
to the respective parts in the ultrasound probe.

2. The ultrasound diagnostic apparatus according to claim

1,

wherein the ultrasound probe has a housing, and

the power receiving terminal is arranged at the housing of
the ultrasound probe.

3. The ultrasound diagnostic apparatus according to claim

25

wherein a plurality of the power receiving terminals is
arranged at mutually different positions of the housing
of the ultrasound probe, and

wherein the power supply unit is connected to any of the
plurality of power receiving terminals.

4. The ultrasound diagnostic apparatus according to claim

1, further comprising a cable for power reception pulled out to
the outside from the ultrasound probe,

wherein the power receiving terminal is arranged at a distal
end of the cable for power reception.

5. The ultrasound diagnostic apparatus according to claim

15

wherein the power supply unit is attached to a glove or
wristband worn on an operator’s hand.

6. The ultrasound diagnostic apparatus according to claim

1, further comprising:

at least one heat dissipation terminal that is arranged at the
ultrasound probe and thermally connected to heat gen-
erating parts in the ultrasound probe; and

aheat dissipation unit that is capable of being attached to an
operator’s body, and is detachably connected to the heat
dissipation terminal so as to release the heat generated in
the heat generating parts in the ultrasound probe.

7. An ultrasound diagnostic apparatus comprising:

an ultrasound probe that has a transducer array transmitting
an ultrasonic beam toward a subject and receiving an
ultrasonic echo by the subject to output reception sig-
nals;

a diagnostic apparatus body that generates an ultrasound
image on the basis of the reception signals output from
the transducer array;

at least one heat dissipation terminal that is arranged at the
ultrasound probe and thermally connected to heat gen-
erating parts in the ultrasound probe; and

aheat dissipation unit that is capable of being attached to an
operator’s body and is detachably connected to the heat
dissipation terminal so as to release the heat generated in
the heat generating parts in the ultrasound probe.
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8. The ultrasound diagnostic apparatus according to claim
73

wherein the ultrasound probe has a housing, and

wherein the heat dissipation terminal is arranged at the
housing of the ultrasound probe.

9. The ultrasound diagnostic apparatus according to claim

85

wherein a plurality of the heat dissipation terminals is
arranged at mutually different positions of the housing
of the ultrasound probe, and

wherein the heat dissipation unit is connected to any of the
plurality of heat dissipation terminals.

10. The ultrasound diagnostic apparatus according to claim

7, further comprising a cable for heat dissipation pulled out to
the outside from the ultrasound probe,

wherein the heat dissipation terminal is arranged at a distal
end of the cable for heat dissipation.

11. The ultrasound diagnostic apparatus according to claim

75

wherein the heat dissipation unit is attached to a glove or
wristband worn on an operator’s hand.

12. The ultrasound diagnostic apparatus according to claim

7, further comprising:

a power receiving terminal that is arranged at the ultra-
sound probe and electrically connected to respective
parts in the ultrasound probe; and

a power supply part that is arranged at the heat dissipation
unit and is detachably connected to the power receiving
terminal so as to perform power supply to the respective
parts in the ultrasound probe.

13. The ultrasound diagnostic apparatus according to claim

12,

wherein the heat dissipation terminal and the power receiv-
ing terminal are formed in a single connector.

14. The ultrasound diagnostic apparatus according to claim

75

wherein the ultrasound probe and the diagnostic apparatus
body are connected together by wireless communica-
tion.

15. An ultrasound diagnostic apparatus comprising:

anultrasound probe that has a transducer array transmitting
an ultrasonic beam toward a subject and receiving an
ultrasonic echo by the subject to output reception sig-
nals;

a diagnostic apparatus body that is connected to the ultra-
sound probe by wireless communication and generates
an ultrasound image on the basis of the reception signals
output from the transducer array;

a wireless power receiving part that is arranged at the
ultrasound probe and electrically connected to respec-
tive parts in the ultrasound probe; and

a power supply unit capable of being attached to an opera-
tor’s body, and having at least one wireless power supply
part wirelessly connected to the wireless power receiv-
ing part of the ultrasound probe so as to perform power
supply to the respective parts in the ultrasound probe.

16. The ultrasound diagnostic apparatus according to claim

15,

wherein the power supply unit includes a plurality of the
wireless power supply parts and a power supply control-
ler connected to the plurality of wireless power supply
parts, and

wherein the power supply controller performs power sup-
ply from a wireless power supply part capable of per-
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forming power supply to the wireless power receiving
part of the ultrasound probe and having the highest
power supply efficiency, among the plurality of wireless
power supply parts.

17. The ultrasound diagnostic apparatus according to claim
15,

wherein the ultrasound probe has a housing that allows the
position of the wireless power receiving part to be visu-
ally recognized from the outside.

18. The ultrasound diagnostic apparatus according to claim
15, further comprising an indicator that is arranged at the
ultrasound probe to indicate the power supply efficiency by
the wireless power receiving part.

19. The ultrasound diagnostic apparatus according to claim
15,

wherein the wireless power supply part stops power supply
during the reception of the ultrasonic echo by the ultra-
sound probe.

20. The ultrasound diagnostic apparatus according to claim

15,

wherein the wireless power supply part stops power supply
during the wireless communication between the ultra-
sound probe and the diagnostic apparatus body.

21. The ultrasound diagnostic apparatus according to claim

15,

wherein the power supply unit is attached to a glove worn
on an operator’s hand, or a jacket that is worn on an
operator’s body.

22. An ultrasound diagnostic apparatus comprising:

an ultrasound probe that has a transducer array transmitting
an ultrasonic beam toward a subject and receiving an
ultrasonic echo by the subject to output reception sig-
nals;

a diagnostic apparatus body that is connected to the ultra-
sound probe by wireless communication and generates
an ultrasound image on the basis of the reception signals
output from the transducer array;
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a wireless power receiving part that is arranged at the
ultrasound probe and electrically connected to respec-
tive parts in the ultrasound probe;

a power supply unit having a wireless power supply part
wirelessly connected to the wireless power receiving
part of the ultrasound probe so as to perform power
supply to the respective parts in the ultrasound probe;

a selector that selects either of a first mode in which trans-
mission and reception of ultrasonic waves are performed
by the transducer array of the ultrasound probe while
performing power supply by the wireless power supply
part, and a second mode in which power supply is
stopped by the wireless power supply part to perform the
transmission and reception of an ultrasonic wave by the
transducer array of the ultrasound probe; and

a controller that controls the power supply by the wireless
power supply part and the transmission and reception of
the ultrasonic wave by the transducer array of the ultra-
sound probe on the basis of the mode selected from the
first mode and the second mode by the selector.

23.The ultrasound diagnostic apparatus according to claim
22,

wherein the power supply unit is capable of being attached
to an operator’s body.

24. The ultrasound diagnostic apparatus according to claim

22,

wherein the ultrasound probe has a housing that allows the
position of the wireless power receiving part to be visu-
ally recognized from the outside.

25. The ultrasound diagnostic apparatus according to claim
22, further comprising an indicator that is arranged at the
ultrasound probe to indicate the power supply efficiency by
the wireless power receiving part.

26. The ultrasound diagnostic apparatus according to claim
22, wherein the power supply unit is attached to a glove worn
on an operator’s hand, or a jacket that is worn on an operator’s
body.
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