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(7) ABSTRACT
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apparatus is electrically connected with the AC power
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adapter connection detecting section (13) detects that the AC
power source is disconnected, power supply is switched to
power supply from the battery (11), and an operation screen
for controlling an amount of the power supply in the
ultrasonic diagnostic apparatus is displayed on the display
section (10).
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ULTRASONIC DIAGNOSTIC APPARATUS
AND METHOD OF CONTROLLING
ULTRASONIC DIAGNOSTIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is entitled and claims the benefit of
Japanese Patent Application No. 2013-093452, filed on Apr.
26,2013, the disclosure of which including the specification,
drawings and abstract is incorporated herein by reference in
its entirety.

TECHNICAL FIELD

The present invention relates to an ultrasonic diagnostic
apparatus for use in the medical field which can be con-
nected to a power source, and a method of controlling the
ultrasonic diagnostic apparatus.

BACKGROUND ART

Conventionally, ultrasonic diagnostic apparatuses have
been used which operate with power supplied from a com-
mercial AC power source. In recent years, however, ultra-
sonic diagnostic apparatuses which allow switching between
a commercial AC power source and a rechargeable battery
have been used in order to deal with various use modes of
ultrasonic diagnostic apparatuses. PTL 1, for example, dis-
closes a configuration in which a power source unit having
a rechargeable battery is connected to an ultrasonic diag-
nostic apparatus, and this power source unit can switch
between an AC power source and the battery. Specifically, in
this configuration, when an input from the AC power source
is detected, the power from the AC power source is supplied
to the ultrasonic diagnostic apparatus, and when no input is
detected from the AC power source, the power from the
battery is supplied to the ultrasonic diagnostic apparatus.

CITATION LIST
Patent Literature

PTL 1: Japanese Patent Application Laid-Open No.
5-261096

SUMMARY OF INVENTION
Technical Problem

However, there is a problem that, when power is supplied
from a battery, the period during which power is supplied to
the ultrasonic diagnostic apparatus is short due to the
limitation on the chargeable amount of the battery.

Examples of the case where a commercial AC power
source is disconnected to switch to a battery include the case
where the user wants to move the ultrasonic diagnostic
apparatus without completely turning off the power so as not
to change the setting, in other words, the ultrasonic diag-
nosis is not performed, and the case where ultrasonic diag-
nosis is performed while receiving power from the battery.
In the ultrasonic diagnostic apparatus, the component to
which power has to be supplied and the amount of the power
to be supplied differ depending on whether ultrasonic diag-
nosis is performed or not.

Solution to Problem

To achieve an intended purpose, in an ultrasonic diagnos-
tic apparatus according to an embodiment of the present
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2

invention that allows an ultrasonic probe, an AC power
source and a battery to be connected to the ultrasonic
diagnostic apparatus, the battery being a rechargeable power
source, the ultrasonic diagnostic apparatus includes: a trans-
mission control section that controls generation of a trans-
mitted electric signal for transmitting ultrasonic waves from
the ultrasonic probe to a subject; an ultrasonic reception
section that acquires a received signal based on reflected
ultrasonic waves received by the ultrasonic probe; an AC
adapter connection detecting section that detects whether the
ultrasonic diagnostic apparatus is electrically connected
with the AC power source; and a display section, wherein,
when the AC adapter connection detecting section detects
that the AC power source is disconnected, power supply is
switched to power supply from the battery, and an operation
screen for controlling an amount of the power supply in the
ultrasonic diagnostic apparatus is displayed on the display
section.

To achieve an intended purpose, in a method of control-
ling an ultrasonic diagnostic apparatus according to an
embodiment of the present invention that allows an ultra-
sonic probe, an AC power source and a battery to be
connected to the ultrasonic diagnostic apparatus, the battery
being a rechargeable power source, the method includes:
controlling generation of a transmitted electric signal for
transmitting ultrasonic waves from the ultrasonic probe to a
subject; acquiring a received signal based on reflected
ultrasonic waves received by the ultrasonic probe; and,
when electrical disconnection of the AC power source is
detected, switching power supply to power supply from the
battery while displaying on the display section an operation
screen for controlling an amount of the power supply in the
ultrasonic diagnostic apparatus.

Advantageous Effects of Invention

According to the present invention, when it is detected
that the connection between the AC power source and the
ultrasonic diagnostic apparatus is cut off, the power supply
is switched to the power supply from the battery and the
display section displays the operation screen for controlling
the amount of power supply in the ultrasonic diagnostic
apparatus, and thus the user can operate the operation screen
to control the amount of the power supply in the ultrasonic
diagnostic apparatus. Consequently, when the power supply
is switched to the power supply from the battery, the
operation can be appropriately performed, while reducing
the consumption of the battery power.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 illustrates a configuration of an ultrasonic diag-
nostic apparatus according to Embodiment 1 of the present
invention;

FIG. 2 is a flowchart of Embodiment 1 of the present
invention;

FIG. 3 illustrates a mode selection display screen accord-
ing to Embodiment 1 of the present invention;

FIG. 4 illustrates a screen for inputting a transport time
according to Embodiment 1 of the present invention;

FIG. 5 is aflowchart illustrating a diagnosis standby mode
according to Embodiment 1 of the present invention;

FIG. 6 is a flowchart illustrating a standby mode accord-
ing to Embodiment 1 of the present invention;

FIG. 7 is a flowchart illustrating a hibernation mode
according to Embodiment 1 of the present invention;
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FIG. 8 illustrates a configuration of an ultrasonic diag-
nostic apparatus according to Embodiment 2 of the present
invention;

FIG. 9 is a flowchart of Embodiment 2 of the present
invention;

FIG. 10 illustrates a mode selection display screen
according to Embodiment 2 of the present invention; and

FIG. 11 illustrates a selection screen of a hand-carry type
power saver according to Embodiment 2 of the present
invention.

DESCRIPTION OF EMBODIMENTS

In the following, an embodiment of the present invention
will be described in detail with reference to the accompa-
nying drawings.

Embodiment 1

FIG. 1 is a block diagram illustrating a configuration of an
ultrasonic diagnostic apparatus according to Embodiment 1
of the present invention. Ultrasonic diagnostic apparatus
main body 00 of the present embodiment includes ultrasonic
transmission section 02, transmission control section 03,
ultrasonic reception section 04, signal processing section 05,
image generation section 06, system control section 07,
operation section 08, main body external input-output sec-
tion 09, display section 10, battery section 11, AC adapter
section 12, AC adapter connection detecting section 13,
power source control section 14, power supplying section
15, and power button 16. The ultrasonic diagnostic appara-
tus main body 00 can be connected to ultrasonic probe 01
and power plug 17.

To ultrasonic diagnostic apparatus main body 00, power
is supplied through battery section 11 or power plug 17 from
an external AC power source.

Ultrasonic diagnostic apparatus main body 00 is activated
when power button 16 is pressed down, and power source
control section 14 performs a control such that power is
supplied from power supplying section 15 to each compo-
nent.

Under the control of power source control section 14,
power supplying section 15 converts the power supplied
from battery section 11 or AC adapter section 12 into power
suitable for each component, and supplies the power.

AC adapter section 12 can be connected to power plug 17,
and when power plug 17 is connected with the AC power
source, AC adapter section 12 performs AC-DC conversion
and supplies the power to power source control section 14.

Battery section 11 is a rechargeable power source, and
supplies the power charged therein to power source control
section 14 when no power is supplied to AC adapter section
12. When the power of battery section 11 is exhausted,
power is supplied to battery section 11 through power source
control section 14 and AC adapter section 12 connected with
the AC power source, so as to charge battery section 11.

AC adapter connection detecting section 13 monitors
whether power is supplied to AC adapter section 12 from the
AC power source, and transmits the resulting power con-
nection determination signal to power source control section
14. The power connection determination signal specifically
refers to an output signal which differs depending on
whether power is supplied from AC power source or not, and
thus allows for determination whether the apparatus is
electrically connected with the AC power source or not.

Based on the power connection determination signal from
AC adapter connection detecting section 13, power source
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4

control section 14 controls power supplying section 15 to
transmit the power from AC adapter section 12, or the power
from battery section 11, to each component.

Battery section 11 and AC adapter section 12 may also be
connectable to ultrasonic diagnostic apparatus main body
00, rather than being provided inside ultrasonic diagnostic
apparatus main body 00.

Ultrasonic probe 01 includes an oscillator. Ultrasonic
probe 01 converts an electric signal received from ultrasonic
transmission section 02 into ultrasonic waves, and transmits
the ultrasonic waves emitted from the oscillator toward a
subject, with ultrasonic probe 01 brought into contact with
the surface of the subject. In addition, ultrasonic probe 01
receives Uultrasonic waves reflected by the subject, and
converts the reflected ultrasonic waves into corresponding
received electric signals by the oscillator, and supplies the
received electric signals to ultrasonic reception section 04.

Ultrasonic transmission section 02 supplies a transmitted
electric signal for transmitting ultrasonic waves to the oscil-
lator in ultrasonic probe 01. The transmitted electric signal
for transmitting ultrasonic waves to the subject from ultra-
sonic probe 01 is controlled by transmission control section
03. It is to be noted that ultrasonic transmission section 02
may also be provided in ultrasonic probe 01.

Ultrasonic reception section 04 performs analog-digital
conversion, gain adjustment and/or the like on the received
electric signal received from ultrasonic probe 01, to thereby
generate and acquire a received signal. Alternatively, a
configuration may be adopted in which the process of
generating the received signal from the received electric
signal is performed in ultrasonic probe 01, and the ultrasonic
reception section 04 disposed in ultrasonic diagnostic appa-
ratus main body 00 acquires the received signal.

Signal processing section 05 performs various kinds of
digital signal processes such as log compression and edge
enhancement on the received signal generated by ultrasonic
reception section 04, and then outputs the signal to image
generation section 06.

Image generation section 06 performs various kinds of
image conversion on data outputted from signal processing
section 05 to generate image data for displaying an image on
display section 10.

System control section 07 connects with ultrasonic trans-
mission section 02, transmission control section 03, ultra-
sonic reception section 04, signal processing section 05,
image generation section 06, operation section 08, main
body external input-output section 09, display section 10,
and power supplying section 15, and performs a system
control of each component or between the components.

Based on various kinds of operations performed by a user,
operation section 08 outputs an operation signal to system
control section 07. Operation section 08 is composed of, for
example, a button, a trackball, a touch panel or the like.

Main body external input-output section 09 is used to
connect to an external device or the like. Main body external
input-output section 09 inputs and outputs an image signal
for storing and reading out, to/from the external device, an
image data generated by image generation section 06, and
system control section 07 performs the input/output control.

Display section 10 displays the image data generated by
image generation section 06. When operation section 08 is
composed of a touch panel, display section 10 may be a
display section with a touch panel.

Next, the operation of the ultrasonic diagnostic apparatus
according to Embodiment 1 will be described with reference
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to FIG. 2. FIG. 2 is a flowchart illustrating an operation of
ultrasonic diagnostic apparatus main body 00 of Embodi-
ment 1.

In ultrasonic diagnostic apparatus main body 00, when
power button 16 is pressed down, power source control
section 14 detects the power connection determination sig-
nal transmitted from AC adapter connection detecting sec-
tion 13, and determines whether AC adapter section 12 is
electrically connected with the AC power source. In
Embodiment 1 of the present invention, the flow will be
described on the assumption that the AC adapter is con-
nected with the AC power source when ultrasonic diagnostic
apparatus main body 00 is activated.

At step S201, when power button 16 is pressed down,
ultrasonic diagnostic apparatus main body 00 causes power
source control section 14 to supply power from power
supplying section 15 to each component, and system control
section 07 is activated. Then initial setting such as the
register setting of transmission control section 03, ultrasonic
reception section 04, signal processing section 05, and
image generation section 06 is performed.

Next, at step S202, power source control section 14
confirms the remaining capacity of battery section 11, and
when the remaining capacity of the of battery is equal to or
lower than a predetermined level, the processing is trans-
ferred to step S203, and when the remaining capacity of the
battery is higher than the predetermined level, the process-
ing is transferred to step S204.

At step S203, power source control section 14 controls
power supplying section 15 to convert the power outputted
from AC adapter section 12 into power suitable for battery
section 11, and power supplying section 15 supplies the
power thus converted to battery section 11, so as to start
charging of the battery.

At step S204, ultrasonic diagnostic apparatus main body
00 changes to diagnosis mode. The diagnosis mode is a state
where the display displays an actual ultrasonic diagnosis
image, and the transmitted electric signal for transmitting
ultrasonic waves is being supplied from ultrasonic transmis-
sion section 02 to the oscillator in ultrasonic probe 01.

The user performs diagnosis and inspection in the diag-
nosis mode of ultrasonic diagnostic apparatus main body 00.

At step S205, when AC adapter connection detecting
section 13 detects that the power supplied from the AC
power source is cut off, the processing is transferred to step
S206. The power supplied from the AC power source is cut
off when the user moves ultrasonic diagnostic apparatus
main body 00 to a place distant from the AC power source;
when power plug 17 has mistakenly fallen off from the AC
power source, when the power of the AC power source is not
supplied to the AC adapter due to power outage; and the like.

At step S206, AC adapter connection detecting section 13
outputs, to power source control section 14, a power con-
nection determination signal indicating that the AC power
source is disconnected. Further, when the power connection
determination signal is received, power source control sec-
tion 14 switches the power supply to the power supply from
battery section 11. Thus, even when the power supplied from
the AC power source is cut off, the power supplied to
ultrasonic diagnostic apparatus main body 00 is not cut off,
and ultrasonic diagnostic apparatus main body 00 can opet-
ate without being interrupted.

Next, at step S207, system control section 07 displays on
display section 10 a screen for selecting modes. FIG. 3
illustrates an exemplary screen displayed on display section
10 at this step. Here, the screen requests the user to select
any of four modes “diagnosis standby,” “standby,” “hiber-
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nation,” and “shutdown.” The user selects a mode using
operation section 08. When the input from operation section
08 is received, ultrasonic diagnostic apparatus main body 00
transfers to the processing set in advance for each mode. The
processing for each mode will be described below with
reference to FIGS. 5 to 7.

Next, with reference to F1G. 5, the following describes the
processing which is carried out when the diagnosis standby
mode is selected from among the modes displayed at step
S207.

FIG. 5 illustrates the processing which is carried out when
the user has selected the diagnosis standby.

The diagnosis standby mode is designed for the case
where, for example, the user wants to move the ultrasonic
diagnostic apparatus without completely turning off the
power so as not to change the setting and the like, in other
words, the case where the ultrasonic diagnosis is not per-
formed. In the diagnosis standby mode, the power supplied
to ultrasonic transmission section 02 is cut off while main-
taining the power supplied to system control section 07, and
the transmitted electric signal is not supplied to ultrasonic
probe 01.

When a signal corresponding to selection of the diagnosis
standby mode is received, system control section 07 trans-
fers to the flow illustrated in FIG. 5.

First, at step S501, system control section 07 displays a
screen that urges the user to input the period for which the
user wants to continue the diagnosis standby mode, and
receives an input of the period. The period for which the user
wants to continue the diagnosis standby mode is, for
example, transport time. FIG. 4 is an exemplary screen
displayed on display section 10 at step S501. The user inputs
an approximate transport time from operation section 08.

When the transport time is received, at step S502, system
control section 07 compares the residual quantity in battery
section 11 at this point of time with the power to be
consumed for the transport time, and when the remaining
capacity of the battery is insufficient, the processing is
transferred to step S503, and when the remaining capacity of
the battery is sufficient, the processing is transferred to step
S505.

Specifically, the comparison between the remaining
capacity of the battery and the power consumed for the
transport time is carried out such that system control section
07 computes, based on the time period received at step S501,
the power consumption of ultrasonic diagnostic apparatus
main body 00 required for continuing the diagnosis standby
mode for the time period, and compares the value of the
power consumption thus computed with the value of the
residual quantity in battery section 11. The power consump-
tion required for continuing the diagnosis standby mode is
the power consumed when the power supplied to transmis-
sion control section 03 of ultrasonic diagnostic apparatus
main body 00 is cut off. When the power consumption thus
computed is greater than the residual quantity in battery
section 11, the remaining capacity of the battery is deter-
mined to be insufficient, and when the computed power
consumption is smaller than the residual quantity in battery
section 11, the remaining capacity of the battery is deter-
mined to be sufficient.

When the processing is transferred from step S502 to step
S503, system control section 07 warns, on display section
10, that the remaining capacity of the battery is insufficient,
at step S503. Further, at step S504, system control section 07
displays on display section 10 a screen that urges the user to
select a mode other than the diagnosis standby mode. Here,
when selection of a mode other than the diagnosis standby
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mode is received, the processing is transferred to the pro-
cessing of the selected mode. A screen that urges the user to
connect power plug 17 to the AC power source may also be
displayed on display section 10.

When the processing is transferred from step S502 to step
S505, at step S505, power source control section 14 cuts off
the power supplied from power supplying section 15 to
ultrasonic transmission section 02 so that ultrasonic trans-
mission section 02 generates no transmitted electric signal.
At this time, the power supplied to system control section
07, power supplying section 15, main body external input-
output section 09, and power button 16 is not cut off, and
transmission control section 03, ultrasonic reception section
04, signal processing section 05, image generation section
06, operation section 08, and AC adapter connection detect-
ing section 13 are each set to a power saving mode in which
the power supply amount is reduced, with the luminance of
display section 10 decreased. Here, it suffices that the
diagnosis standby mode is a mode in which at least the
power supplied to ultrasonic transmission section 02 is cut
off and the power supplied to system control section 07 is
not cut off, and the amount of power of the other components
may be appropriately set.

Next, at step S506, when system control section 07 does
not receive a signal indicating that the diagnosis standby
mode signal is canceled, the processing is transferred to step
S507, and when system control section 07 receives the
signal indicating that the diagnosis standby mode is can-
celed, the processing is transferred to step S512. Regarding
the signal indicating that the diagnosis standby mode is
canceled, for example, the apparatus can recognize that the
signal indicating that the diagnosis standby mode is canceled
is received when a signal indicating that power button 16 is
pressed down is received in the diagnosis standby mode.

When the processing is transferred from step S506 to step
S507, system control section 07 compares, at step S507, the
time period received at step S501 with the period of the time
elapsed from when the time period is received. When the
elapsed time exceeds the received time period, the process-
ing is transferred to step S508, and when the elapsed time
does not exceed the received time period, the processing is
returned to step S506.

At step S508, system control section 07 displays on
display section 10 a warning message that urges the user to
complete the transportation. An alarm may also be issued to
warn the user.

Further, at step S509, power source control section 14
confirms the remaining capacity of the battery in battery
section 11, and when the remaining capacity of the battery
is equal to or lower than a predetermined level, the process-
ing is transferred to step S510, and when the remaining
capacity of the battery is higher than the predetermined
level, the processing is transferred to step S506. It is to be
noted that, when the remaining capacity of the battery is
higher than the predetermined level and the processing is
transferred to step S506, the succeeding steps S507 and
S508 may be omitted.

When the processing is transferred from step S509 to step
S510, system control section 07 displays on display section
10 a warning message indicating that the system of ultra-
sonic diagnostic apparatus main body 00 will be shutdown
at step S510, and, at step S511, system control section 07
stores the current system setting of ultrasonic diagnostic
apparatus main body 00, and then shuts down the system so
as to safely stop ultrasonic diagnostic apparatus main body
00. Here, the system setting is the setting of image data,
patient information, system control section 07, or the like.
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When the processing is transferred from step S506 to step
S512, at step S512, system control section 07 displays on
display section 10 a warning message that urges connection
to the AC power source.

Next, at step S513, when power source control section 14
recognizes that the apparatus is not electrically connected
with the AC power source on the basis of on the power
connection determination signal received from AC adapter
connection detecting section 13, the processing is trans-
ferred to step S514, and when power source control section
14 recognizes that the apparatus is electrically connected
with the AC power source, the processing is transferred to
step S515.

When the processing is transferred from step S513 to step
S514, at step S514, power source control section 14 cancels
the diagnosis standby mode while maintaining the power
supply from battery section 11. Specifically, disconnection
of the power source relating to the ultrasonic transmission is
canceled, and power is supplied to transmission control
section 03 to establish a state where ultrasonic waves are
transmitted from ultrasonic probe 01.

When the processing is transferred from step S513 to step
S515, power source control section 14 switches the power
supplied to power supplying section 15 to the power sup-
plied from the power AC adapter section 12, at step S515.

Next, at step S516, the diagnosis standby mode is can-
celed. Specifically, disconnection of the power source relat-
ing to the ultrasonic transmission is canceled, and power is
supplied to transmission control section 03 so as to establish
a state where ultrasonic waves can be transmitted from
ultrasonic probe 01.

Next, with reference to FIG. 6, the following describes a
flow of processing which is performed when the standby
mode is selected from among the modes displayed at step
S207.

FIG. 6 illustrates the flow of the processing which is
performed when the user has selected “standby.”

Similarly to the diagnosis standby mode, the standby
mode is designed for the case where, for example, the user
wants to move the ultrasonic diagnostic apparatus without
completely turning off the power so as not to change the
setting, in other words, the case where ultrasonic diagnosis
is not performed. The power consumption amount of the
diagnosis standby mode is reduced in comparison with the
case of the diagnosis standby mode. Although transition to
a normal diagnosis mode takes more time in the standby
mode in comparison with the case of the diagnosis standby
mode, the standby mode can advantageously reduce the
power consumption amount and can deal with long distance
transportation. The standby mode is a power saving mode in
which the amount of power supplied to system control
section 07 is reduced as much as possible while the power
supplied to the memory is maintained at the same level as in
the normal operation so as to hold the setting, and the power
supplied to transmission control section 03 is cut off so as
not to supply transmitted electric signal to ultrasonic probe
01.

When system control section 07 receives a signal indi-
cating that the standby mode is selected, the processing is
transferred to the flow illustrated in FIG. 6. The same flow
as those in the diagnosis standby mode illustrated in FIG. 5
will be denoted by the same reference numeral, and the
description thereof will be omitted.

The standby mode differs from the diagnosis standby
mode in that, when system control section 07 receives the
signal indicating that the standby mode is selected, the
processing of step S502 is performed while omitting step
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S501, and further, when system control section 07 does not
receive a signal indicating that the diagnosis standby mode
is cancelled at step S506, the processing is transferred to step
S509 while omitting step S507 and step S508. In addition,
the processing of step S605 is executed instead of the
processing of step S505.

When the remaining capacity of the battery is determined
to be sufficient at step S502, the processing is transferred to
step S605, and at step S605, power source control section 14
cuts off power supplied from power supplying section 15 to
ultrasonic transmission section 02, transmission control sec-
tion 03, ultrasonic reception section 04, signal processing
section 05, image generation section 06, operation section
08, main body external input-output section 09, display
section 10, and AC adapter connection detecting section 13.
At this time, the power supplied to power button 16 is
maintained, and system control section 07 reduces the
amount of power supply so as to establish a power saving
mode in which only the memory in system control section 07
is energized. Here, it suffices that the standby mode is a
mode in which at least the power supplied to transmission
control section 03 and ultrasonic transmission section 02 is
cut off and the amount of the power supplied to system
control section 07 is reduced while the power supplied to the
memory is maintained at the same level as in the normal
operation so as to hold the setting, and the amount of power
of the other components may be appropriately set.

Next, with reference to FIG. 7, the following describes a
flow of processing which is performed when a hibernation
mode is selected from among the modes displayed at step
S207.

FIG. 7 illustrates the flow of the processing when the user
has selected the hibernation.

The hibernation mode is designed for the case where the
user wants to move the ultrasonic diagnostic apparatus with
the power source turned off, in other words the case where
the ultrasonic diagnosis is not performed, and the hiberna-
tion mode is a mode in which the setting of system control
section 07 and the like are stored so that the diagnosis mode
is activated with the setting stored in advance without
resetting after the apparatus is moved. The hibernation mode
is a mode in which the power consumption amount is further
reduced in comparison with the standby mode. In the case
where the power supplied to system control section 07 is cut
off after the setting of system control section 07 is stored and
then the mode is again transferred to the diagnosis mode, the
setting stored in advance is used, and therefore, the time it
takes before system control section 07 is again activated can
be shortened in comparison with typical shutdown.

When system control section 07 receives a signal indi-
cating that the hibernation mode is selected, the processing
is transferred to the flow illustrated in FIG. 7. The same flow
as that in the diagnosis standby mode illustrated in FIG. 5
will be denoted by the same reference numeral, and the
description thereof will be omitted.

The hibernation mode differs from the diagnosis standby
mode in that, when system control section 07 receives the
signal indicating that the hibernation mode is selected, the
processing of step S502 is performed while omitting step
S501, and when system control section 07 does not receive
a signal indicating that the diagnosis standby mode is
canceled at step S506, the processing is transferred to step
S509 while omitting step S507 and step S508. In addition,
the processing of step S705 is executed instead of the
processing of step S505.

When the remaining capacity of the battery is determined
to be sufficient at step S502, the processing is transferred to
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step S705, and at step S705, the system setting stored in the
memory in system control section 07 is stored in an external
storage device (not illustrated) which is connected to system
control section 07 in ultrasonic diagnostic apparatus main
body 00, and power source control section 14 cuts off the
power supplied from power supplying section 15 to ultra-
sonic transmission section 02, transmission control section
03, ultrasonic reception section 04, signal processing section
05, image generation section 06, operation section 08, main
body external input-output section 09, display section 10,
and AC adapter connection detecting section 13. Regarding
the power supplied to system control section 07, the power
is cut off except for the power required to cancel the
hibernation mode, after the system setting has been stored.
The power supplied to power button 16 is not cut off.

Next, when “shutdown” is selected from among the
modes displayed at step S207, system control section 07
shuts down ultrasonic diagnostic apparatus main body 00.

It is to be noted that ultrasonic diagnostic apparatus main
body 00 may be a hand-carry type, or a cart type mounted
on a cart which can be moved by pushing.

The processing of each mode is merely an example, and
it suffices that the power to be supplied to the components
is set in advance so as to establish predetermined modes.

Embodiment 2

Cart type ultrasonic diagnostic apparatus 20 having a
configuration illustrated in FIG. 8 is, for example, one in
which an ultrasonic diagnostic apparatus is provided on a
cart with wheels and the like which allow slide movement.
Cart type ultrasonic diagnostic apparatus 20 includes ultra-
sonic diagnostic apparatus main body 00, additional probe
port section 21, external device 22, and cart external input-
output section 23. Ultrasonic diagnostic apparatus main
body 00 of Embodiment 2 differs from that of Embodiment
1 in that the former includes component detecting section
24. The configurations similar to those in Embodiment 1 will
be denoted by the same reference numerals, and the descrip-
tion thereof will be omitted.

Ultrasonic diagnostic apparatus main body 00 includes
ultrasonic transmission section 02, transmission control sec-
tion 03, ultrasonic reception section 04, signal processing
section 05, image generation section 06, system control
section 07, operation section 08, main body external input-
output section 09, display section 10, battery section 11, AC
adapter section 12, AC adapter connection detecting section
13, power source control section 14, power supplying sec-
tion 15, power button 16, and component detecting section
24. Ultrasonic diagnostic apparatus main body 00 is con-
figured to be connectable to ultrasonic probe 01 and power
plug 17.

Power plug 17 may be directly connected to ultrasonic
diagnostic apparatus main body 00, or electrically connected
to AC adapter section 12 of ultrasonic diagnostic apparatus
main body 00 by providing cart type ultrasonic diagnostic
apparatus 20 with a connection port for power plug 17.

Additional probe port section 21 is a connecting section to
which multiple ultrasonic probes 01 can be connected, and
different kinds of ultrasonic probes 01 may be connected
thereto according to the intended use.

External device 22 is, for example, a storage device that
stores therein a diagnostic image generated by image gen-
eration section 06. External device 22 is connected to main
body external input-output section 09. External device 22
may also be a device that reads out data stored in a storage
medium such as DVD.
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Cart external input-output section 23 has a function
similar to that of main body external input-output section 09,
and is an expansion section intended for connection with
various devices. Examples of cart external input-output
section 23 include a USB port or HDMI (registered trade-
mark) port, SD card insertion port, and LAN port.

Component detecting section 24 detects the connection
state with each of additional probe port section 21, external
device 22, and cart external input-output section 23, and
outputs, to system control section 07, a component-connec-
tion determination signal which differs depending on the
connection state. Here, as an example, detection of the
connection state of additional probe port section 21 will be
described in detail. Additional probe port section 21 outputs,
to component detecting section 24, an individual connection
determination signal whose voltage level changes when
additional probe port section 21 is connected to a connecting
section of ultrasonic probe 01. Component detecting section
24 can detect the connection state between additional probe
port section 21 and ultrasonic probe 01 by detecting the
individual connection determination signal. It is to be noted
that, when component detecting section 24 according to the
present embodiment is disposed in ultrasonic diagnostic
apparatus main body 00 in Embodiment 1, component
detecting section 24 can determine whether the device
configuration is cart type ultrasonic diagnostic apparatus 20
or ultrasonic diagnostic apparatus main body 00 (including
a hand-carry type).

It is to be noted that battery section 11 and AC adapter
section 12 may be disposed inside or outside of the main
body, and in addition, may be detachable and replaceable in
anticipation for the case where battery section 11 and AC
adapter section 12 are required to be replaced because of
degradation and other causes.

Next, an operation of cart type ultrasonic diagnostic
apparatus 20 according to Embodiment 2 will be described,
with reference to FIG. 9. FIG. 9 is a flowchart illustrating the
operation of ultrasonic diagnostic apparatus main body 00 of
Embodiment 2.

In ultrasonic diagnostic apparatus main body 00, when
power button 16 is pressed down, power source control
section 14 detects the power connection determination sig-
nal transmitted from AC adapter connection detecting sec-
tion 13, and determines whether AC adapter section 12 is
electrically connected with the AC power source. In
Embodiment 2 of the present invention, the flow will be
described on the assumption that the AC adapter is con-
nected with the AC power source when ultrasonic diagnostic
apparatus main body 00 is activated.

At step S901, when power button 16 is pressed down,
ultrasonic diagnostic apparatus main body 00 controls power
source control section 14 to supply power from power
supplying section 15 to each component, and system control
section 07 is activated. Then initial setting such as the
register setting of transmission control section 03 is per-
formed.

Next, at step S902, component detecting section 24
detects the connection state with each of additional probe
port section 21, external device 22, and cart external input-
output section 23. To be more specific, the detection of the
connection state of additional probe port section 21 means
detecting the port in which the probe is connected, and the
detection of the connection state of external device 22 means
detecting whether external device 22 is connected with
ultrasonic diagnostic apparatus main body 00, and the detec-
tion of the connection state of cart external input-output
section 23 means detecting whether there is any device
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connected with cart external input-output section 23. Com-
ponent detecting section 24 transniits a component-connec-
tion determination signal indicating the detected connection
state to system control section 07.

Next, at step S903, power source control section 14
confirms the remaining capacity of the battery in battery
section 11, and when the remaining capacity of the battery
is equal to or lower than a predetermined level, the process-
ing is transferred to step S904, and when the remaining
capacity of the battery is higher than the predetermined
level, the processing is transferred to step S905.

At step S904, power source control section 14 supplies the
power outputted from AC adapter section 12 to battery
section 11, and starts charging of the battery.

At step S905, ultrasonic diagnostic apparatus main body
00 changes to the diagnosis mode. The diagnosis mode is a
state where the display displays an actual ultrasonic diag-
nosis image, and the transmitted electric signal for trans-
mitting ultrasonic waves is supplied from ultrasonic trans-
mission section 02 to the oscillator in ultrasonic probe 01.

The user performs diagnosis and inspection in the diag-
nosis mode of ultrasonic diagnostic apparatus main body 00.

At step S906, when AC adapter connection detecting
section 13 detects that the power supplied from the AC
power source is cut off, the processing is transferred to step
S907. The power supplied from the AC power source is cut
off when the user moves ultrasonic diagnostic apparatus
main body 00 to a place distant from the AC power source;
when power plug 17 has mistakenly fallen off from AC
power source; when the power of the AC power source is not
supplied to the AC adapter due to power outage; and the like.

At step S907, AC adapter connection detecting section 13
outputs the power connection determination signal indicat-
ing electrical disconnection of the AC power source to
power source control section 14. Further, when the power
connection determination signal is received, power source
control section 14 switches the power supply to the power
supply from battery section 11. Thus, even when the power
supplied from the AC power source is cut off, the power
supplied to ultrasonic diagnostic apparatus main body 00 is
not cut off, and ultrasonic diagnostic apparatus main body 00
can operate without being interrupted.

At step S908, system control section 07 displays on
display section 10 a screen for selecting modes for adjusting
power consumption. FIG. 10 illustrates an exemplary screen
displayed on display section 10 at this time. Here, the screen
requests the user to select any of: the components which are
detected by component detecting section 24 at step S902 as
being connected with cart external input-output section 23;
external device 22; the port of additional probe port section
21 which is connected with ultrasonic diagnostic apparatus
main body 00; the control panel, transmission control sec-
tion 03, and the luminance of display section 10 included in
ultrasonic diagnostic apparatus main body 00, and the com-
ponents connected with main body external input-output
section 09. From operation section 08, the user selects any
of the components.

When an input from operation section 08 is received,
ultrasonic diagnostic apparatus main body 00 reduces the
power supplied to the selected component to a predeter-
mined amount. The predetermined amount of power to be
supplied may be set in advance or may be set by the user.
Power source control section 14 controls the power to be
supplied to the selected component so that the predeter-
mined amount of power is supplied to the selected compo-
nent. For example, in the case where the user wants to move
cart type ultrasonic diagnostic apparatus 20 to some distant
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place, in other words, the case where ultrasonic diagnosis is
not performed for a while, it is possible to cut off the power
supplied to a part or all of the components connected with
cart external input-output section 23, external device 22,
additional probe port section 21, control panel, transmission
control section 03, display section 10, and components
connected with main body external input-output section 09.

FIG. 11 illustrates another exemplary screen displayed on
display section 10 at step S908. When it is determined, from
the component-connection determination signal transmitted
from component detecting section 24, that all of additional
probe port section 21, external device 22 and cart external
input-output section 23 are not connected with ultrasonic
diagnostic apparatus main body 00, system control section
07 determines that the user is using the ultrasonic diagnostic
apparatus main body 00 as a hand-carry type, not the
configuration of cart type ultrasonic diagnostic apparatus 20,
and as illustrated in FIG. 11, requests the user to select any
of transmission control section 03 and the luminance of
display section 10 included in ultrasonic diagnostic appara-
tus main body 00, and the components connected main body
external input-output section 09.

That is, after the components connected with ultrasonic
diagnostic apparatus main body 00 are determined at step
S902, a screen is displayed at step S908 such that the user
can select components whose power supply may be omitted.

From the selection screen displayed on display section 10
at step S908, the user cuts off the power supplied to the
components for unnecessary functions according to the
purpose, and thus the operating time by the battery is
prolonged.

Next, at step S909, power source control section 14
confirms the remaining capacity of the battery in battery
section 11, and when the remaining capacity of the battery
is equal to or lower than a predetermined level, the process-
ing is transferred to step S910.

At step S910, a warning message indicating that cart type
ultrasonic diagnostic apparatus 20 is to be stopped is dis-
played on display section 10, and at step S911, system
control section 07 stores the system setting and shuts down
the apparatus such that cart type ultrasonic diagnostic appa-
ratus 20 is safely stopped.

Also in Embodiment 2, as in Embodiment 1, it is also
possible to request, at step S908, the user to make a selection
from among modes set in advance based on the connection
state of the components detected by component detecting
section 24. This setting may be stored in ultrasonic diag-
nostic apparatus main body 00 in advance, or may be set by
the user. For example, when component detecting section 24
determines that all of additional probe port section 21,
external device 22 and cart external input-output section 23
are not connected with ultrasonic diagnostic apparatus main
body 00, it is possible to request at step S908 the user to
select the modes described with reference to FIG. 3. It is to
be noted that the operations in respective modes are the same
as the operations described with reference to FIGS. 5 to 7.

The present invention should not be limited to the above-
mentioned embodiments, and the attachment/detachment
detection, the power savers, the modes and the like may
appropriately be changed. For example, the component
whose connection is detected by component detecting sec-
tion 24 may be, but not limited to, any of additional probe
port section 21, external device 22 and cart external input-
output section 23. Regarding the ultrasonic diagnostic appa-
ratus main body 00 or cart type ultrasonic diagnostic appa-
ratus 20, the embodiments of the present invention are
applicable to all detachable components, component detect-
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ing section 24 can detect the connection of the components,
and the power consumption amount can be set for each
component.

INDUSTRIAL APPLICABILITY

The embodiments of the present invention may be utilized
for an ultrasonic diagnostic apparatus which can be used
while switching between an AC power source and a battery
power source, and the like.

REFERENCE SIGNS LIST

00 Ultrasonic diagnostic apparatus main body
01 Ultrasonic probe

02 Ultrasonic transmission section

03 Transmission control section

04 Ultrasonic reception section

05 Signal processing section

06 Image generation section

07 System control section

08 Operation section

09 Main body external input-output section
10 Display section

11 Battery section

12 AC adapter section

13 AC adapter connection detecting section
14 Power supply control section

15 Power supplying section

16 Power button

17 Power plug

20 Cart type ultrasonic diagnostic apparatus
21 Additional probe port section

22 External device

23 Cart external input-output section

24 Component detecting section

The invention claimed is:

1. An ultrasonic diagnostic apparatus configured to be
connectable to an ultrasonic probe, an AC power source and
a battery, the battery being a rechargeable power source, the
ultrasonic diagnostic apparatus comprising;

a transmission control section configured to control gen-
eration of a transmitted electric signal to the ultrasonic
probe for transmitting ultrasonic waves from the ultra-
sonic probe to a subject;

an ultrasonic reception section configured to acquire a
received signal from the ultrasonic probe based on
reflected ultrasonic waves received by the ultrasonic
probe;

an AC adapter connection detector configured to detect
whether the ultrasonic diagnostic apparatus is electri-
cally connected with the AC power source; and

a display, wherein,

when the AC adapter connection detector detects that the
AC power source is disconnected, power supply to the
ultrasonic diagnostic apparatus is switched to power
supply from the battery, and an operation screen is
displayed on the display, the operation screen illustrat-
ing selectable modes for controlling an amount of
power consumed by the ultrasonic diagnostic appara-
tus.

2. The ultrasonic diagnostic apparatus according to claim

1, wherein the operation screen is a mode selection screen
from which whether to generate the transmitted electric
signal or not is controlled.
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3. The ultrasonic diagnostic apparatus according to claim
2, wherein the mode selection screen includes a mode for
decreasing an amount of power supplied to the transmission
control section.
4. The ultrasonic diagnostic apparatus according to claim
2, wherein the mode selection screen includes a mode for
cutting off power supplied to the transmission control sec-
tion.
5. The ultrasonic diagnostic apparatus according to claim
2 further comprising:
a system control section connected with the transmission
control section; and
a storage connected with the system control section,
wherein
the mode selection screen includes a mode for cutting off
power supplied to the system control section after
storing a setting of the system control section in the
storage.
6. The ultrasonic diagnostic apparatus according to claim
1 further comprising:
an input-output port configured to transmit and receive a
signal to and from an external device; and
a component detector configured to detect a connection
state between the input-output port and a device,
wherein
the operation screen is displayed based on the connection
state.
7. The ultrasonic diagnostic apparatus according to claim
6, wherein
the ultrasonic probe includes a plurality of ultrasonic
probes,
the input-output port is an additional probe port including
a plurality of connectors that allow connection with the
plurality of ultrasonic probes,
the component detectors configured to detect a connection
state between the additional probe port and the ultra-
sonic probe, and
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the operation screen is a screen from which the connector
to which power is supplied is selected from among the
connectors.

8. The ultrasonic diagnostic apparatus according to claim
1, wherein the operation screen is a screen from which
whether to supply power to the display or not is selected.

9. The ultrasonic diagnostic apparatus according to claim
1, wherein

the display is a touch-screen display, and

the operation screen is a screen from which whether to

supply power to the touch-screen display or not is
selected.

10. The ultrasonic diagnostic apparatus according to
claim 1 further comprising a system control section config-
ured to receive an input about a certain period, compute a
power consumption amount for the certain period, and
compare the power consumption amount with an amount of
power in the battery.

11. The ultrasonic diagnostic apparatus according to claim
1, wherein the operation screen presents a plurality of modes
and requests a selection by a user of a mode for transport
from the plurality of modes.

12. The ultrasonic diagnostic apparatus according to
claim 11, wherein the plurality of modes includes a diag-
nosis standby mode, a standby mode, a hibernation mode,
and a shut down mode, wherein

in the diagnosis standby mode power supplied to an

ultrasonic transmission section is cut off and power
supplied to a system control section of the ultrasonic
diagnostic apparatus is maintained,

in the standby mode power supplied to the ultrasonic

transmission section is cut off and power supplied to
the system control section is reduced,

in the hibernation mode a setting of the system control

section is stored and power to the system is reduced,
and

in the shutdown mode the power to the ultrasonic diag-

nostic apparatus is cut off.
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