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(57) ABSTRACT

An ultrasound diagnostic apparatus includes an ultrasound
probe including a transducer array, and a back unit connected
to the ultrasound probe by wireless communication and gen-
erating an ultrasound image based on reception signals out-
putted from the transducer array, the ultrasound probe includ-
ing a middle unit connected to the back unit by wireless
communication and a front unit detachably connected to the
middle unit and including the transducer array, and the front
unit having a transmission driver that supplies drive signals to
the transducer array and causes the transducer array to trans-
mit an ultrasonic beam and a preamplifier that amplifies
reception signals outputted from the transducer array.
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over-engineered system configuration, as conventionally
required, equipped with a broadband preamplifier having a
bandwidth of about, for example, 2 to 20 MHz and enabling
operation with a plurality of transducer arrays having differ-
ent frequency bands and a transmission driver capable of a
high drive voltage adapted to a transducer array having a
maximum drive voltage among a plurality of transducer
arrays. Thus, a compact ultrasound diagnostic apparatus with
enhanced operability can be realized.

[0063] Further,in Embodiment 1 above, the front unit 3 and
the middle unit 4 are exclusively provided with the CPU 10
and the CPU 15 respectively, so that the CPU 10 controls the
components in the front unit 3 while the CPU 15 controls the
components in the middle unit 4. Thus, the number of control
signal lines for connecting the front unit 3 and the middle unit
4 can be reduced, and both units can be detachably connected
by a compact connector 5.

Embodiment 2

[0064] Although the front unit 3 of the ultrasound probe 1
used in Embodiment 1 above is compatible with a sector scan
mode, the invention is not limited thereto. The front unit 3
may be compatible with other scan modes including, for
example, a linear scan mode and a convex scan mode.
[0065] FIG. 4 illustrates a configuration of a front unit 31
used in Embodiment 2. As compared with the front unit 3 in
Embodiment 1 illustrated in FIG. 1, the front unit 31 has a
multiplexer 32 connected between the transducer array 6 and
the transmission/reception selector switch 7 to acquire com-
patibility with the linear scan mode and the convex scan
mode.

[0066] Under the control of the CPU 10, some transducers
among those constituting the transducer array 6 are sequen-
tially selected and perform transmission and reception of
ultrasonic waves. This enables acquisition of an ultrasound
diagnostic image by the linear scan mode or the convex scan
mode.

[0067] When equipped with both the front unit 3 compat-
ible with the sector scan mode as illustrated in FIG. 1 and the
front unit 31 compatible with the linear scan mode and the
convex scan mode as used in Embodiment 2, one may select
one of these front units according to the scan mode and
connect it to the middle unit 4.

Embodiment 3

[0068] FIG. 5 illustrates a configuration of a front unit 41
used in an ultrasound diagnostic apparatus according to
Embodiment 3. As compared with the front unit 3 in Embodi-
ment 1 illustrated in FIG. 1, the front unit 41 does not have the
transmission/reception selector switch 7, and in place of the
transducer array 6, has a reception transducer array 42 for
only reception connected to the preamplifier 8 and a trans-
mission transducer array 43 for only transmission connected
to the transmission driver 9.

[0069] The front unit 41 is compatible with the sector scan
mode.

[0070] Because the reception transducer array 42 dedicated
to reception and the transmission transducer array 43 dedi-
cated to transmission are provided, cross talk occurring in
transmission of ultrasonic waves can be prevented and ultra-
sound diagnosis can be given with enhanced accuracy.
[0071] Although the front unit 41 illustrated in FIG. 5 is
compatible with the sector scan mode, the invention is not so
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limited; as in a front unit 51 illustrated in FIG. 6, a front unit
compatible with the linear scan mode and the convex scan
mode may be configured by connecting a multiplexer 52
between the reception transducer array 42 and the preampli-
fier 8 and connecting a multiplexer 53 between the transmis-
sion transducer array 43 and the transmission driver 9.

Embodiment 4

[0072] FIG. 7 illustrates a configuration of a front unit 61
used in an ultrasound diagnostic apparatus according to
Embodiment 4. As compared with the front unit 3 in Embodi-
ment 1 illustrated in FIG. 1, the front unit 61 has a harmonic
component reception transducer array 62 connected to the
preamplifier 8 in addition to the transducer array 6 used for
both transmission and reception.

[0073] The front unit 61 is compatible with the sector scan
mode.
[0074] The harmonic component reception transducer

array 62 is a transducer array having a frequency band espe-
cially adapted to harmonic components. With such a har-
monic component reception transducer array 62 provided, a
harmonic component can be received by the harmonic com-
ponent reception transducer array 62 while an ultrasonic echo
in a basic frequency band is received by the transducer array
6 that is used for both transmission and reception, enabling a
still more accurate ultrasound diagnosis.

[0075] Although the front unit 61 illustrated in FIG. 7 is
compatible with the sector scan mode, the invention is not so
limited; as in a front unit 71 illustrated in FIG. 8, a front unit
compatible with the linear scan mode and the convex scan
mode may be configured by connecting a multiplexer 72
between the transducer array 6 used for both transmission and
reception and the transmission/reception selector switch 7
and connecting a multiplexer 73 between the harmonic com-
ponent reception transducer array 62 and the preamplifier 8.

Embodiment 5

[0076] FIG. 9illustrates a configuration of a middle unit 81
used in an ultrasound diagnostic apparatus according to
Embodiment 5. As compared with the middle unit 4 in
Embodiment 1 illustrated in FIG. 1, the middle unit 81 has an
operating unit 82 for performing input operation into the
ultrasound diagnostic apparatus and a display unit 83 for
displaying information, both of which are connected to the
CPU 15.

[0077] With the operating unit 82 provided in the middle
unit 81 of the ultrasound probe 1, various kinds of information
may be entered from the ultrasound probe 1 connected to the
back unit 2 by wireless communication to operate the ultra-
sound diagnostic apparatus from the ultrasound probe 1.

[0078] Further with the display unit 83 provided in the
middle unit 81 of the ultrasound probe 1, such information as
a name and a kind of the front unit connected to the middle
unit 81 through the connector 5 can be displayed on the
ultrasound probe 1, enhancing operability and convenience.

[0079] Although Embodiment 5 includes both the operat-
ing unit 82 and the display unit 83 in the middle unit 81, only
one of the operating unit 82 and the display unit 83 may be
connected to the CPU 15 of the middle unit 81.
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What is claimed is:
1. An ultrasound diagnostic apparatus comprising:
an ultrasound probe including a transducer array; and
a back unit connected to the ultrasound probe by wireless
communication and generating an ultrasound image
based on reception signals outputted from the transducer
array,
wherein the ultrasound probe includes a middle unit con-
nected to the back unit by wireless communication and a
front unit detachably connected to the middle unit and
including the transducer array, and
wherein the front unit has a transmission driver that sup-
plies drive signals to the transducer array and causes the
transducer array to transmit an ultrasonic beam and a
preamplifier that amplifies reception signals outputted
from the transducer array.
2. The ultrasound diagnostic apparatus according to claim
1, wherein the front unit and the middle unit comprise dedi-
cated CPUs and are detachably connected to each other
through a connector that includes a reception signal line for
transmitting reception signals amplified by the preamplifier
of the front unit and a communication line for transmitting
signals between both CPUs.
3. The ultrasound diagnostic apparatus according to claim
2, wherein the front unit comprises a multiplexer connected to
the transducer array.
4. The ultrasound diagnostic apparatus according to claim
1, wherein the transducer array comprises a transmission
transducer array dedicated to transmission and a reception
transducer array dedicated to reception.
5. The ultrasound diagnostic apparatus according to claim
2, wherein the transducer array comprises a transmission
transducer array dedicated to transmission and a reception
transducer array dedicated to reception.
6. The ultrasound diagnostic apparatus according to claim
3, wherein the transducer array comprises a transmission
transducer array dedicated to transmission and a reception
transducer array dedicated to reception.
7. The ultrasound diagnostic apparatus according to claim
1, wherein the transducer array comprises a dual-purpose
transducer array for transmission and reception and a har-
monic transducer array for harmonic component reception.
8. The ultrasound diagnostic apparatus according to claim
2, wherein the transducer array comprises a dual-purpose
transducer array for transmission and reception and a har-
monic transducer array for harmonic component reception.
9. The ultrasound diagnostic apparatus according to claim
3, wherein the transducer array comprises a dual-purpose
transducer array for transmission and reception and a har-
monic transducer array for harmonic component reception.
10. The ultrasound diagnostic apparatus according to claim
1, wherein the middle unit comprises an A/D converter con-
verting reception signals amplified by the preamplifier of the
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front unit into a digital signal, a reception signal processor
frequency-modulating the digital signal obtained through
conversion by the A/D converter to a baseband frequency, and
a parallel/serial converter serializing the signal that is fre-
quency-modulated by the reception signal processor.

11. The ultrasound diagnostic apparatus according to claim
2, wherein the middle unit comprises an A/D converter con-
verting reception signals amplified by the preamplifier of the
front unit into a digital signal, a reception signal processor
frequency-modulating the digital signal obtained through
conversion by the A/D converter to abaseband frequency, and
a parallel/serial converter serializing the signal that is fre-
quency-modulated by the reception signal processor.

12. The ultrasound diagnostic apparatus according to claim
3, wherein the middle unit comprises an A/D converter con-
verting reception signals amplified by the preamplifier of the
front unit into a digital signal, a reception signal processor
frequency-modulating the digital signal obtained through
conversion by the A/D converter to a baseband frequency, and
a parallel/serial converter serializing the signal that is fre-
quency-modulated by the reception signal processor.

13. The ultrasound diagnostic apparatus according to claim
6, wherein the middle unit comprises an A/D converter con-
verting reception signals amplified by the preamplifier of the
front unit into a digital signal, a reception signal processor
frequency-modulating the digital signal obtained through
conversion by the A/D converter to abaseband frequency, and
a parallel/serial converter serializing the signal that is fre-
quency-modulated by the reception signal processor.

14. The ultrasound diagnostic apparatus according to claim
9, wherein the middle unit comprises an A/D converter con-
verting reception signals amplified by the preamplifier of the
front unit into a digital signal, a reception signal processor
frequency-modulating the digital signal obtained through
conversion by the A/D converter to a baseband frequency, and
a parallel/serial converter serializing the signal that is fre-
quency-modulated by the reception signal processor.

15. The ultrasound diagnostic apparatus according to claim
1, wherein the middle unit comprises at least one of an oper-
ating unit performing input operation into the ultrasound
diagnostic apparatus and a display unit displaying informa-
tion.

16. The ultrasound diagnostic apparatus according to claim
13, wherein the middle unit comprises at least one of an
operating unit performing input operation into the ultrasound
diagnostic apparatus and a display unit displaying informa-
tion.

17. The ultrasound diagnostic apparatus according to claim
14, wherein the middle unit comprises at least one of an
operating unit performing input operation into the ultrasound
diagnostic apparatus and a display unit displaying informa-
tion.
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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 an ultrasound diagnostic
apparatus permitting interchange of transducer arrays of an
ultrasound probe.

[0002] Conventionally, ultrasound diagnostic apparatus
using ultrasound images are employed in medicine. In gen-
eral, this type of ultrasound diagnostic apparatus comprises
an ultrasound probe having a built-in transducer array and an
apparatus body connected to the ultrasound probe. The ultra-
sound probe transmits an ultrasonic wave toward a subject,
receives an ultrasonic echo from the subject, and the appara-
tus body electrically processes reception signals to generate
an ultrasound image.

[0003] Inrecent years, there have been developed portable
ultrasound diagnostic apparatus that can be transported and
placed near a bed or brought to a site where emergency
medical care is needed. There have also been conceived ultra-
sound diagnostic apparatus having a configuration whereby
the ultrasound probe and the apparatus body are connected to
each other by wireless communication to improve operabil-
ity. Such ultrasound diagnostic apparatus are required to be
available in reduced dimensions for convenience.

[0004] Ultrasound diagnostic apparatus are used to diag-
nose subjects for various diagnosis purposes depending on
which an appropriate frequency band may often vary. Thus,
one may consider using an ultrasound probe selected accord-
ing to the diagnosis purpose from a plurality of ultrasound
probes having different frequency bands kept ready for use
and connecting the selected probe to the apparatus body.
However, because the ultrasound probes are generally expen-
sive, keeping a plurality of ultrasound probes available foruse
increases the costs. Thus, there is a demand for a transducer
array that is detachably provided in the ultrasound probe so
that a transducer array having a suitable frequency band for
the diagnosis purpose may be selected and used.

[0005] For example, Patent Literature 1 describes an ultra-
sound diagnostic system wherein an ultrasound probe is com-
prised of a transducer head containing a transducer array and
a beamforming module for processing the signals from the
transducer head for beamforming, and wherein the transducer
head is detachably mounted to the beamforming module.
[0006] Patent Literature 2 describes an ultrasound diagnos-
tic apparatus wherein an ultrasound probe is comprised of a
transducer array and a housing for holding the transducer
array, and wherein the transducer array is detachably
mounted to the housing.

CITATION LIST
[0007] PATENT LITERATURE 1: JP 2003-190159 A
[0008] PATENT LITERATURE 2: JP 2009-50992 A

SUMMARY OF THE INVENTION

[0009] Intheultrasound probe of the apparatus described in
Patent Literature 1, because the transducer head containing
the transducer array is detachable from the beamforming
module, a transducer array having an appropriate frequency
band according to the diagnosis purpose can be used. How-
ever, such configuration has a problem in which the beam-
forming module is required to have therein mounted a broad-
band preamplifier with a bandwidth of, for example, about 2
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to 20 MHz in order to enable operation with a plurality of
transducer arrays having different frequency bands, and a
pulser capable of a high drive voltage for a transducer array
having a maximum drive voltage among the plurality of trans-
ducer arrays, resulting in increased dimensions of the appa-
ratus.

[0010] Likewise, although the ultrasound probe of the
apparatus described in Patent Literature 2 permits use of a
transducer array having an appropriate frequency band
according to the diagnosis purpose, the housing is required to
have mounted therein a broadband amplifier and a high drive-
voltage pulser, resulting in increased dimensions of the appa-
ratus.

[0011] The present invention has been made to solve the
above problems in the art and has an object of providing an
ultrasound diagnostic apparatus permitting interchange of
transducer arrays to select one having a suitable frequency
band for an intended diagnosis purpose, while achieving
reduction in dimensions and improvement of operability.
[0012] Anultrasound diagnostic apparatus according to the
present invention comprises: an ultrasound probe including a
transducer array; and a back unit connected to the ultrasound
probe by wireless communication and generating an ultra-
sound image based on reception signals outputted from the
transducer array, wherein the ultrasound probe includes a
middle unit connected to the back unit by wireless commu-
nication and a front unit detachably connected to the middle
unit and including the transducer array, and wherein the front
unit has a transmission driver that supplies drive signals to the
transducer array and causes the transducer array to transmit
anultrasonic beam and a preamplifier that amplifies reception
signals outputted from the transducer array.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG.1isablock diagram illustrating a configuration
of an ultrasound diagnostic apparatus according to Embodi-
ment 1 of the invention.

[0014] FIG. 2 is a flow chart illustrating the operation of
Embodiment 1.
[0015] FIG. 3 is a flow chart illustrating an examination

mode in Embodiment 1.

[0016] FIG.4isablock diagram illustrating a configuration
of a front unit used in Embodiment 2.

[0017] FIG.5isablock diagram illustrating a configuration
of a front unit used in Embodiment 3.

[0018] FIG. 6isablock diagram illustrating a configuration
of a front unit used in a variation of Embodiment 3.

[0019] FIG. 7isablock diagram illustrating a configuration
of a front unit used in Embodiment 4.

[0020] FIG. 8isablock diagram illustrating a configuration
of a front unit used in a variation of Embodiment 4.

[0021] FIG.9isablock diagram illustrating a configuration
of'a middle unit used in Embodiment 5.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Embodiments of the present invention will be
described below based on the attached drawings.

Embodiment 1

[0023] FIG. 1 illustrates a configuration of an ultrasound
diagnostic apparatus according to Embodiment 1 of the
invention. The ultrasound diagnostic apparatus comprises an
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ultrasound probe 1 and a back unit 2 that is connected to the
ultrasound probe 1 via wireless communication.

[0024] The ultrasound probe 1 comprises a front unit 3 and
a middle unit 4. The front unit 3 is detachably connected via
a connector 5 to the middle unit 4.

[0025] The front unit 3 comprises a one-dimensional or
two-dimensional transducer array 6 including a plurality of
ultrasound transducers. A preamplifier 8 and a transmission
driver 9 are connected in parallel to the transducer array 6 via
a transmission/reception selector switch 7. A CPU (central
processing unit) 10 is connected to the transmission driver 9.
[0026] The middle unit 4 comprises an A/D converter (ana-
log-digital converter circuit) 11 that is connected to the
preamplifier 8 of the front unit 3 via the connector 5. A
reception signal processor 12 is connected to the A/D con-
verter 11, and a wireless communication unit 14 is connected
to the reception signal processor 12 via a parallel/serial con-
verter 13. A CPU 15 is connected to the reception signal
processor 12 and the parallel/serial converter 13, and the CPU
15 is connected to the CPU 10 of the front unit 3 via the
connector 5.

[0027] Thetransducers of the transducer array 6 each trans-
mit ultrasonic waves according to drive signals supplied from
the transmission driver 9 and receive ultrasonic echoes from
a subject to output reception signals. Each of the transducers
is constituted, for example, by a vibrator including a piezo-
electric body made ofa piezoelectric ceramic typified by PZT
(lead zirconate titanate) or a polymeric piezoelectric element
typified by PVDF (polyvinylidene fluoride) and electrodes
provided on both ends of the piezoelectric body.

[0028] When the electrodes of the vibrators are supplied
with a pulsed voltage or a continuous-wave voltage, the
piezoelectric bodies expand and contract to cause the vibra-
tors to produce pulsed or continuous ultrasonic waves. The
ultrasonic waves are combined to form an ultrasonic beam.
Upon reception of a propagating ultrasonic wave, each vibra-
tor expands and contracts to produce an electric signal, which
is then outputted as reception signal of the ultrasonic wave.
[0029] Under the control of the CPU 10, the transmission/
reception selector switch 7 selectively connects the trans-
ducer array 6 to one of the preamplifier 8 and the transmission
driver 9.

[0030] The preamplifier 8 amplifies the reception signals
outputted from the respective channels of the ultrasonic trans-
ducers of the transducer array 6.

[0031] The transmission driver 9 comprises, for example, a
plurality of pulse generators and adjusts the delay amounts of
drive signals for the respective transducers based on a trans-
mission delay pattern selected by the CPU 10 so that the
ultrasonic waves transmitted from the transducer array 6 form
a broad ultrasonic beam covering an area of a tissue in the
subject and supplies the transducers of the transducer array 6
with the adjusted drive signals.

[0032] The CPU 10 controls the transmission driver 9
according to various control signals transmitted from the
CPU 15 of the middle unit 4 connected via the connector 5.
[0033] The transducer array 6 has a specific frequency band
and a specific drive voltage. The preamplifier 8 used has a
frequency band corresponding to the frequency band of the
transducer array 6. The transmission driver 9 used outputs a
drive voltage corresponding to the drive voltage for the trans-
ducer array 6.

[0034] TheA/D converter 11 digitizes the reception signals
amplified by the preamplifier 8.
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[0035] Under the control of the CPU 15, the reception
signal processor 12 subjects the reception signals digitized by
the A/D converter 11 to quadrature detection or quadrature
sampling to produce complex baseband signals, samples the
complex baseband signals to generate sample data containing
information on the area of the tissue, and supplies the sample
data to the parallel/serial converter 13. Otherwise, the recep-
tion signal processor 12 may generate sample data by per-
forming data compression on the data obtained by sampling
the complex baseband signals for high-efficiency coding.
[0036] The parallel/serial converter 13 converts the parallel
sample data generated by the reception signal processor 12
having a plurality of channels into serial sample data.
[0037] The wireless communication unit 14 performs car-
rier modulation based on the serial sample data to generate
transmission signals and supplies an antenna with the trans-
mission signals so that the antenna transmits radio waves
thereby to transmit the serial sample data. The modulation
methods that may be employed herein include ASK (Ampli-
tude Shift Keying), PSK (Phase Shift Keying), QPSK
(Quadrature Phase Shift Keying), and 16QAM (16 Quadra-
ture Amplitude Modulation).

[0038] The wireless communication unit 14 transmits the
sample data to the back unit 2 and receives various control
signals from the back unit 2 through wireless communication
with the back unit 2, outputting the received control signals to
the CPU 15.

[0039] Based on the control signal received from the back
unit 2, the CPU 15 transmits a signal to the CPU 10 of the
front unit 3 for the control of the transmission driver 9 and
controls the wireless communication unit 14 so that sample
data may be transmitted at a set transmission radio field
intensity.

[0040] The connector 5 detachably connects the front unit3
and the middle unit 4 and comprises a reception signal line for
transmitting reception signals amplified by the preamplifier 8
of the front unit 3 to the A/D converter 11 of the middle unit
4 and a communication line for transmitting signals between
the CPU 10 of the front unit 3 and the CPU 15 of the middle
unit 4.

[0041] The ultrasound probe 1 includes a built-in battery,
not shown, which supplies power to the circuits in the front
unit 3 and the middle unit 4 in the ultrasound probe 1.
[0042] The frontunit 3 of the ultrasound probe 1 illustrated
in FIG. 1 is compatible with a sector scan mode.

[0043] The back unit 2 includes a wireless communication
unit 16. An image forming unit 18 is connected to the wireless
communication unit 16 via a serial/parallel converter 17, and
a display unit 19 is connected to the image forming unit 18. A
CPU 20 is connected to the wireless communication unit 16,
the serial/parallel converter 17, and the image forming unit
18. Further, an operating unit 21 for an operator to perform
input operations is connected to the CPU 20.

[0044] The wireless communication unit 16 transmits vari-
ous control signals to the ultrasound probe 1 through wireless
communication with the ultrasound probe 1. The wireless
communication unit 16 demodulates the signal received by an
antenna to output serial sample data.

[0045] The serial/parallel converter 17 converts the serial
sample data outputted from the wireless communication unit
16 into parallel sample data.

[0046] The image forming unit 18 performs reception
focusing on the sample data to generate image signals repre-



US 2013/0150723 Al

senting an ultrasound diagnostic image. The image forming
unit 18 includes a phasing adder and an image processor.
[0047] The phasing adder selects one reception delay pat-
tern from a plurality of previously stored reception delay
patterns according to the reception direction that is set by the
CPU 20 and, based on the selected reception delay pattern,
provides a plurality of complex baseband signals represented
by the sample data with their respective delays and adds them
up to perform the reception focusing. This reception focusing
yields a baseband signal (sound ray signal) where the ultra-
sonic echo is well focused.

[0048] The image processor generates a B-mode image
signal, which is tomographic image information on, for
example, a tissue inside the subject, according to the sound
ray signal generated by the phasing adder. The image proces-
sor includes an STC (sensitivity time control) unit and a DSC
(digital scan converter). The STC unit corrects the sound ray
signal for the attenuation due to distance according to the
depth of the reflection position of the ultrasonic wave. The
DSC converts the sound ray signal corrected by the STC unit
into an image signal compatible with an ordinary scanning
method of television signals (raster conversion), and gener-
ates an image signal through required image processing such
as gradation processing.

[0049] The display unit 19 displays an ultrasound diagnos-
tic image based on image signals generated by the image
forming unit 18 and includes a display device such as LCD.
[0050] Based on the instruction inputted by an operator
from the operating unit 21, the CPU 20 controls the wireless
communication unit 16 so that various control signals are
transmitted at a set transmission radio field intensity, causes
the image forming unit 18 to generate image signals, and
causes the display unit 19 to display an ultrasound diagnostic
image.

[0051] In Embodiment 1, the front unit 3 of the ultrasound
probe 1 is detachably connected to the middle unit 4 via the
connector 5. Thus, with a plurality of front units 3 including
transducer arrays 6 having different frequency bands as well
as preamplifiers 8 and transmission drivers 9 corresponding
to the transducer arrays 6 available for use, a front unit 3
comprising a transducer array 6 having a suitable frequency
band for an intended diagnosis purpose can be selected and
connected to the middle unit 4.

[0052] Next, the operation of Embodiment 1 will be
described with reference to the flowchart of FIG. 2.

[0053] First, examination information including patient
information and examination instructions is entered from the
operating unit 21 of the back unit 2 in the examination infor-
mation input mode in step S1, whereupon the CPU 20 of the
back unit 2 selects one front unit 3 containing the transducer
array 6 having a suitable or usable frequency band according
to the entered patient information.

[0054] In step S2 to follow, the CPU 20 of the back unit 2
inquires of the CPU 15 of the middle unit 4 by wireless
communication, whereupon the CPU 15 of the middle unit 4
checks with the CPU 10 of'the front unit 3, so that the CPU 20
of the back unit 2 may recognize whether or not the front unit
3 selected in step S1 has been connected to the middle unit 4.
[0055] Upon recognizing that the selected front unit 3 has
been connected to the middle unit 4, the CPU 20 of the back
unit 2 awaits the operator’s instruction to start examination in
step S3 and, upon receiving the instruction to start examina-
tion, proceeds to step S4 to execute an examination mode and,
in step S5, awaits the operator’s instruction to terminate the
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examination. When instruction to terminate the examination
is entered, a series of examination processes is terminated,
whereas when instruction to continue the examination is
entered, the CPU 20 returns to step S1 to receive examination
information again.

[0056] In step S4, one or more of previously set examina-
tion modes such as B mode, CF mode, PW mode, and M
mode, as shown by way of example in FIG. 3, may be selected
and executed. The CPU 20 of the back unit 2 checks exami-
nation information entered in step S1 to determine which
mode has been designated and, upon verifying designation of
B mode in step S11, proceeds to step S12 to execute exami-
nation in B mode. Upon verifying designation of CF mode in
step S13, the CPU 20 proceeds to step S14 to execute exami-
nation in CF mode. Upon verifying designation of PW mode
in step S15, the CPU 20 proceeds to step S16 to execute
examination in PW mode. Upon verifying designation of M
mode in step S17, the CPU 20 proceeds to step S18 to execute
examination in M mode. When the termination of examina-
tion carried out based on the current examination information
is verified in step S19, the CPU 20 proceeds to step S5 shown
in FIG. 2.

[0057] The examinations in the respective modes are
executed as follows.

[0058] First, operation control command is transmitted
from the CPU 20 of the back unit 2 to the ultrasound probe 1
via the wireless communication unit 16. The operation con-
trol command is received by the wireless communication unit
14 of the middle unit 4 and transmitted to the CPU 15. Then,
the CPU 15 outputs a command for driving the transducer
array 6 to the CPU 10 of the front unit 3 via the connector 5.
[0059] The CPU 10 of the front unit 3 that received the
above command operates the transmission/reception selector
switch 7 to connect the transmission driver 9 to the transducer
array 6, and the ultrasound transducers constituting the trans-
ducer array 6 transmit ultrasonic waves according to drive
signals supplied from the transmission driver 9. Thereafter,
the CPU 10 causes the transmission/reception selector switch
7 to operate so that the preamplifier 8 is now connected to the
transducer array 6, and reception signals outputted respec-
tively from the transducers of the transducer array 6 that
received ultrasound echoes from a subject are amplified by
the preamplifier 8 and then transmitted to the middle unit 4 via
the connector 5.

[0060] The reception signals transmitted to the middle unit
4 are digitized by the A/D converter 11 and supplied to the
reception signal processor 12, where sample data is gener-
ated. The sample data is serialized through the parallel/serial
converter 13 and wirelessly transmitted from the wireless
communication unit 14 to the back unit 2.

[0061] The sample data received by the wireless commu-
nication unit 16 of the back unit 2 is converted into parallel
data through the serial/parallel converter 17, whereupon the
image forming unit 18 produces an image signal appropriate
for the executed examination mode, so that the display unit 19
displays an ultrasound diagnostic image based on the image
signal.

[0062] As described above, the front unit 3 detachably con-
nected to the middle unit 4 incorporates, besides the trans-
ducer array 6 having a specific frequency band, the preampli-
fier 8 having a frequency band corresponding to the frequency
band of the transducer array 6 and the transmission driver 9
for outputting a drive voltage corresponding to the drive volt-
age for the transducer array 6. Thus, one need not employ an
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