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(57) ABSTRACT

It is intended to provide an ultrasonic probe permitting a
reduction of a number of switching components while
transmitting and receiving signals with the picture quality
level held capable of being maintained. An ultrasonic the
probe comprises transducers, transducer side cables which
number is equal to a number of said transducers and are
connected to the transducers, apparatus body side cables
which number is less than a number of the transducer side
signal lines and are connected to an apparatus body, switch-
ing units for switching connections of a transducer side
cables of groups A and C which is connected to the apparatus
body side cables of group D, and resistors provided between
the transducer side cables of group B and the apparatus body
side cables of group E.
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ULTRASONIC PROBE AND ULTRASONIC
DIAGNOSTIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Application No. 2005-111207 filed Apr. 7, 2005.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an ultrasonic probe
and an ultrasonic diagnostic apparatus.

[0003] An ultrasonic diagnostic apparatus whose system
has less number of channels than the number of transducer
elements is known (e.g. JP-A No. 2004-358105). For
instance in an electron scanning type ultrasonic diagnostic
apparatus, since every transducer transmits and receives
ultrasonic waves all the time, the number of channels on the
system side can be less than the number of transducers. In
such an ultrasonic diagnostic apparatus, by disposing mul-
tiplexer ICs between transducers and system channels for
instance, transmission and reception with fewer system
channels than the transducers is realized.

[0004] However, in such an ultrasonic apparatus, though a
multiplexer is connected to every transducer, ON/OFF
switching is not performed in every multiplexer. In an
electron scanning system for instance, the multiplexer con-
nected to the transducer arranged at the center of a probe
may be used in a mode of being kept ON all the time. And
since multiplexer ICs are generally expensive, the presence
of unused multiplexers might invite an undue cost increase.

[0005] On the other hand, since multiplexer ICs also have
resistance components such as ON resistors, indiscreet dis-
pensation with a multiplexer IC used in a mode of being kept
ON all the time would be detrimental to the uniformity of
picture quality. For instance, dispensation with a multiplexer
IC would invite an increased signal intensity due to a drop
in resistance between the transducer and the system channel
and accordingly partially greater brightness of the image.

SUMMARY OF THE INVENTION

[0006] The present invention is intended to provide an
ultrasonic probe and an ultrasonic diagnostic apparatus
permitting a reduction in the number of switching compo-
nents while transmitting and receiving signals with the
picture quality level being kept.

[0007] An ultrasonic probe according to a first aspect of
the invention, comprising: a plurality of transducers for
mutual conversion between ultrasonic waves and electric
signals; a plurality of transducer side signal lines which
number is equal to a number of said tranducers and are
connected to said transducers; a plurality of apparatus body
side signal lines which number is less than a number of said
tranducers and are connected to said apparatus body; switch-
ing units for switching connections between the transducer
signal lines included in a first group and the apparatus body
side signal lines included in a second group, wherein said
first group consists of a part of said transducer signal lines
and said second group consists of a part of said apparatus
body side signal lines which number is less than a number
of the transducer side signal lines of the first group; and
resistors provided between the transducer signal lines
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included in a third group and the apparatus body side signal
lines included in a fourth group, wherein said third group
consists of the other part of the transducers side signal lines
and the fourth group consists of the apparatus body side
signal lines which number is equal to a number of the
transducer side signal lines in the third group.

[0008] Preferably, the resistances of the resistors may be
equivalent to the values of the ON resistances of the switch-
ing units.

[0009] Preferably, electrostatic capacitance elements hav-
ing electrostatic capacitances equivalent to the parasitic
capacitances of the switching units on the transducer side
and connected to the transducer side signal lines of the third
group and a reference potential may be further provided.

[0010] Preferably, electrostatic capacitance elements hav-
ing electrostatic capacitances equivalent to the parasitic
capacitances of the switching units on the apparatus body
side and connected to the apparatus body side signal lines of
the fourth group and a reference potential may be further
provided.

[0011] Preferably, resistors having resistances equivalent
to the bleeder resistances provided on the transducer side of
the switching units and connected to the transducer side
signal lines of the third group and a reference potential may
be further provided.

[0012] Preferably, resistors having resistances equivalent
to the bleeder resistances provided on the apparatus body
side of the switching units and connected to the apparatus
body side signal lines of the fourth group and a reference
potential may be further provided.

[0013] Preferably, the plurality of transducers are arrayed
in a fixed direction; and the transducer side signal lines of
the third group are connected to the arrayed transducer
arranged at the center.

[0014] Anultrasonic probe according to a second aspect of
the invention, comprising: a plurality of transducers which
are arrayed in a fixed direction for mutual conversion
between ultrasonic waves and electric signals; transducer
side signal lines which number is equal to a number of said
tranducers and are connected to said transducers; a plurality
of apparatus body side signal lines which number is less than
a number of said tranducers and are connected to said
apparatus body and said transducer side signal lines; switch-
ing units for switching connections of the transducer signal
lines included in side parts of the transducer signal lines
connected to the arrayed transducers which are connected to
the apparatus body side signal lines which number is smaller
than the transducer side signal lines in the side parts; and
connecting portions wherein the transducer side signal lines
connected to the transducers in the center part of the arrayed
transducers are directly connected to an equal number of the
apparatus body side signal lines connected to the transducers
in the center part of the arrayed transducers.

[0015] Preferably, the switching units include multiplexer
ICs.
[0016] An ultrasonic diagnostic apparatus according to a

third aspect of the invention comprises: a plurality of
transducers for mutual conversion between ultrasonic waves
and electric signals; a plurality of transducer side signal lines
which number is equal to a number of said tranducers and
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are connected to each of said transducers; a plurality of
apparatus body side signal lines which number is less than
a number of said tranducers and are connected to said
apparatus body and said transducer side signal lines; switch-
ing units for switching connections of the transducer signal
lines included in a first group which is connected to the
apparatus body side signal lines included in a second group,
wherein said first group consists of a part of said transducer
signal lines and said second group consists of said apparatus
body side signal lines which number is less than a number
of the transducer side signal lines of the first group; and
resistors provided between the transducer signal lines
included in a third group and the apparatus body side signal
lines included in a fourth group, wherein said third group
consists of the other part of the transducers side signal lines
and said fourth group consists of the apparatus body side
signal lines which number is equal to a number of the
transducer side signal lines in the third group; and an
apparatus body for generating images of the subject based
on signals from said ultrasonic probe.

[0017] Preferably, the transducers are arrayed in a fixed
direction; the apparatus body includes a control unit for
controlling the switching units as to perform electron type
scanning by sequentially switching driven transducers in the
fixed direction; and the transducer side signal lines of the
third group are connected to the arrayed transducers
arranged at the center.

[0018] An ultrasonic diagnostic apparatus according to a
fourth aspect of the invention comprises: a plurality of
transducers which are arrayed in a fixed direction for mutual
conversion between ultrasonic waves and electric signals;
transducer side signal lines which number is equal to a
number if said tranducers and are connected to said trans-
ducers; a plurality of apparatus body side signal lines which
number is less than a number of said tranducers and are
connected to said apparatus body and said transducer side
signal lines; switching units for switching connections of the
transducer signal lines included in side parts of the trans-
ducer signal lines connected to the arrayed transducers,
which are connected to the apparatus body side signal lines
which number is less than a number of the transducer side
signal lines in the side parts; and connecting portions
wherein the transducer side signal lines connected to the
arrayed transducers in the center are directly connected to an
equal number of the apparatus body side signal lines con-
nected to the arrayed transducers in the center; and an
apparatus body for generating images of the subject based
on signals from said ultrasonic probe.

[0019] According to the invention, it is possible to reduce
the number of switching components while maintaining the
level of picture quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a block diagram showing the configura-
tion of the ultrasonic diagnostic apparatus in a mode for
carrying out the present invention.

[0021] FIG. 2 is a diagram schematically showing the
arrangement of the transducers of the probe of the ultrasonic
diagnostic apparatus of FIG. 1.

[0022] FIG. 3 is a circuit diagram schematically showing
the configuration of the probe of the ultrasonic diagnostic
apparatus of FIG. 1.
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DETAILED DESCRIPTION OF THE
INVENTION

[0023] FIG. 1 is a block diagram showing the overall
configuration of an ultrasonic diagnostic apparatus 1 in a
mode for carrying out the present invention. The ultrasonic
diagnostic apparatus 1 is provided with a probe 11 which
converts electric signals into a sound wave, transmits it,
receives a sound wave reflected by a subject and converts it
into electric signals, and an apparatus body 10 which gen-
erates or otherwise processes an image of the subject on the
basis of the signals from the probe 11.

[0024] The apparatus body 10 is provided with a trans-
ceiver unit 12 which transmits and receives electric signals
to and from the probe 11, a data processing unit 13 which
executes the generation or the like of data for images on the
basis of signals from the transceiver unit 12, an image
processing unit 14 which outputs signals based on the data
for images generated by the data processing unit 13, a
display unit 15 which displays an ultrasonic image on the
basis of the signals from the image processing unit 14, an
operation unit 16 which accepts the user’s input operations,
and a control unit 17 which executes control of the units 12
through 15 on the basis of signals and the like from the
operation unit 16.

[0025] The transceiver unit 12 is connected to the probe 11
via cables 18. The transceiver unit 12 gives drive signals to
the ultrasonic probe 11 via the cables 18 in accordance with
an instruction from the control unit 17. Further, the trans-
ceiver unit 12 receives echo signals from the probe 11 via the
cables 18, subjects the received echo signals to amplification
and other ways of processing and outputs them to the data
processing unit 13.

[0026] The data processing unit 13, configured of a com-
puter for instance, processes signals from the transceiver
unit 12 in accordance with an instruction from the control
unit 17, and generates data of an ultrasonic image of the
subject. For instance, the data processing unit 13, after
logarithmically amplifying the echo signals outputted by the
transceiver unit 12, detects an envelope and generates image
data in the B mode. Or, for example, the data processing unit
13 successively generates image data at prescribed timings
and records the generated image data into a memory not
shown. This makes possible three-dimensional moving
image displaying (4D imaging) and the like.

[0027] The display processing unit 14, configured of a
computer for instance, generates signals for having the
display unit 15 display an ultrasonic image on the basis of
image data outputted from the image processing unit 14 in
accordance with an instruction from the control unit 17 or
image data recorded in a memory not shown, and outputs
them to the display unit 15.

[0028] The display unit 15, configured of a CRT display
for instance, has a screen for displaying an ultrasonic image.
The operation unit 16, provided with a keyboard and a
pointing device for instance, outputs to the control unit 17
signals according to the input operation.

[0029] The control unit 17, configured of a computer for
instance, is connected to the probe 11, the transceiver unit
12, the data processing unit 13, the image processing unit 14
and the display unit 15. The control unit 17 provides control
signals to various units in accordance with operation signals
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from the operation unit 16 and controls their operations. The
control unit 17, in order to perform electron type scanning
with the probe 11, computes the drive timings and signal
intensities of the transducers 31 (see FIG. 3) of the probe 11,
and drives the probe 11 via the transceiver unit 12 in
accordance with the computed drive timings and so forth.

[0030] FIG. 2 is a diagram schematically showing the
arrangement and scanning method of the transducers 31 of
the probe 11. The transducers 31, configured of a ceramic
piezoelectric material or a macromolecular piezoelectric
material, converts ultrasonic waves and electric signals
between each other. The transducers 31 are arrayed in m
units in a fixed direction (the vertical direction in the
drawing).

[0031] In scanning, k transducers 31, fewer than the total
m transducers 31, are driven in substantially the same
period. And scanning is achieved by the shifting of the range
of the driven transducers from range Ss to Se by one
transducer at a time.

[0032] If k>m/2 here, the transducers 31 in group B
positioned at the center in the direction of arrangement will
be driven all the time. On the other hand, the transducers 31
in groups A and C positioned on the two sides of group B
will be driven or not driven along with the progress of
scanning.

[0033] Incidentally, where the numbers of transducers 31
in groups A and C are represented by 1 and that of trans-
ducers 31 in group B by j, j=2k-m and i=k -j will hold. For
instance, k is set to be %5 of m, and 1 and j are respectively
set to be ¥ of m; more specifically, m is 192, k is 128 and
iis 64 and j is 64.

[0034] FIG. 3 is a circuit diagram schematically showing
the configuration of the probe 11. The probe 11 is provided
with transducer side cables 32 to be connected to the
transducers 31 and apparatus body side cables 33 to be
connected to the apparatus body 10.

[0035] The transducer side cables 32 and the apparatus
body side cables 33 are configured of coaxial cables, for
instance. The number of the transducer side cables 32 is the
same as the number of the transducers 31. On the other hand,
the number of the apparatus body side cables 33 is smaller
than the number of the transducers 31. The number of the
apparatus body side cables 33 is the same as, for instance, k
which is the number of transducers 31 driven in substantially
the same period (see FIG. 2). To add, the transducer side
cables 32 and the apparatus body side cables 33 are included
among the aforementioned cables 18 (see FIG. 1).

[0036] The transducer side cables 32 extending from the
transducers 31 included in groups A and C (hereinafter
sometimes referred to as the transducer side cables 32 of
groups A and C) and the apparatus body side cables 33 of
group D are connected or disconnected by switching units
34. The number of apparatus body side cables 33 included
in group D is smaller than the numbers of the transducer side
cables 32 included in groups A and C. For instance, number
of apparatus body side cables 33 included in group D 15 %2
of the numbers of the transducer side cables 32 included in
groups A and C. Incidentally, groups A and C constitute one
example of first group and group D is an example of second

group.
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[0037] On the other hand, the transducer side cables 32
extending from the transducers 31 included in group B
(hereinafter sometimes referred to as the transducer side
cables 32 of group B) and the apparatus body side cables 33
of group E are connected to each other via connecting units
35. The number of apparatus body side cables 33 included
in group E is the as the number of transducer side cables 32
included in group B. Incidentally, group B is one example of
third group, and group E is one example of fourth group.

[0038] The switching units 34 switch over the connections
between the transducer side cables 32 of groups A and C and
the apparatus body side cables 33 of group D. The switch-
over will be adequate if the cables over which signals are
communicated are changed, but is not limited to mechanical
connection or disconnection between the cables 32 and the
cables 33. Each switching unit 34 has a configuration of
including a multiplexer IC for instance. The multiplexer IC
is configured of a MOS FET for instance, and has two or
more channels. As many multiplexer ICs are provided as the
quotient of dividing the transducer side cables 32 of groups
A and C by the number of channels of the multiplexer ICs.
For example where the number of the transducer side cables
32 of groups A and C is 128, if the multiplexer ICs have two
channels, 64 multiplexer ICs will be provided or if they have
eight channels, 16 multiplexer 1Cs will be provided.

[0039] The multiplexers IC are caused by signal inputting
by the control unit 17 (see FIG. 1) to the transducer 12 and
the cable 18 to distribute signals from the apparatus body
side cables 33 of group D of FIG. 3 to the transducer side
cables 32 of groups A and C and a plurality of signals from
the transducer side cables 32 of groups A and C to be
selectively outputted to the apparatus body side cables 33 of
group D. This results in switch-over of the connections
between the transducer side cables 32 of groups A and C and
the apparatus body side cables 33 of group D.

[0040] As many connecting units 35 as the transducer side
cables 32 if group B are provided, each having a resistor 51,
capacitors 52 and 53, and bleeder resistances 54 and 55.

[0041] The resistor 51 is connected to the transducer side
cables 32 of group B and the apparatus body side cables 33
of group E. The resistance of the resistor 51 is equivalent to
the ON resistances of the switching units 34. It is a resistance
equivalent, for instance, to the resistance, when ON, from
one of the terminals to which the transducer side cable 32 in
a multiplexer IC is connected to another terminal to which
an apparatus body side cable 33 is connected, and is about
20 Q for example.

[0042] The capacitor 52 is connected to the transducer side
cables 32 and to reference electricity. The capacitor 52 has
an electrostatic capacitance equivalent to the parasitic
capacitance of the switching unit 34 on the transducer side,
the so-called input capacitance. It has, for instance, an
electrostatic capacitance equivalent to the electrostatic
capacitance between one of the terminals to which the
transducer side cable 32 in a multiplexer IC is connected and
the reference potential, and has an electrostatic capacitance
of about 40 pF for example.

[0043] The capacitor 53 is connected to the apparatus
body side cables 33 and reference electricity. The capacitor
53 has an electrostatic capacitance equivalent to the parasitic
capacitance of the switching units 34 on the apparatus body
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side, the so-called output capacitance. It has, for instance, an
electrostatic capacitance equivalent to the electrostatic
capacitance between one of the terminals to which the
apparatus body side cable 33 in a multiplexer IC is con-
nected and the reference potential, and has an electrostatic
capacitance of about 40 pF for example.

[0044] The bleeder resistance 54 is connected to the
transducer side cables 32 and reference electricity. The
resistance of the bleeder resistance 54 is equivalent to that of
a bleeder resistance provided on the transducer side of the
switching unit 34. It is a resistance equivalent, for instance,
to the resistance of a bleeder resistance provided on the side
of one of the terminals to which the transducer side cable 32
in a multiplexer IC is connected, and is about 35 kQ for
instance.

[0045] The bleeder resistance 55 is connected to the
apparatus body side cables 33 and reference electricity. The
resistance of the bleeder resistance 55 is equivalent to that of
a bleeder resistance provided on the apparatus body side of
the switching unit 34. It is a resistance equivalent, for
instance, to the resistance of a bleeder resistance provided on
the side of a terminal to which the apparatus body side cable
33 in a multiplexer IC is connected, and is about 35 kQ for
instance.

[0046] To add, as the value of the ON resistance parasitic
capacitance and the value of the bleeder resistance, the
values indicated as respective standards by the manufacturer
or distributor of the multiplexer ICs may be used, these
values with prescribed corrections may be used, or values
experimentally obtained by the manufacturer or distributor
of the probe 11, the user or some other party may be used.

[0047] The operations by the probe 11 having the forego-
ing configuration will be described below.

[0048] Incidentally, the multiplexer IC is represented by
an equivalent circuit in FIG. 3 to facilitate the description of
the operations by the probe 11. Thus, the apparatus body side
cable 33 is branched, and a plurality of switches SW to
connect or disconnect the two cables to or from each other
are represented by the switching units 34.

[0049] Inthe probe 11 shown in FIG. 3, the n-th (1=nZ1)
transducer 31 in group A and the (n+k)-th transducer 31 in
group C share one apparatus body side cable 33; for
instance, the switching unit 34 is so controlled as to turn one
of switches SW_ and SW_,, on and the other off, transmis-
sion/reception over system channels which are smaller in
number than the transducers 31 is realized. More specifi-
cally, it takes place as follows.

[0050] At the start of scanning, switches SW, through SW,
on the group A are turned on and switches SW,,, through
SW. on the group C side are turned off. This enables the
transducers 31 of groups A and B to transmit and receive
ultrasonic waves.

[0051] Next, the switch SW, is turned off and the switch
SW, . 1s turned on. This causes the range of the transducers
31 to be driven by one. Similarly, switches SW on the group
A side until the switch SW, are turned off, and switches SW
on the group C side until the switch SW,,, are turned on
successively.

[0052] In the mode for carrying out the invention
described above, since multiplexers IC corresponding con-
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stantly driven transducers are dispensed with and the resis-
tors 51 having equivalent resistances to the multiplexer IC
are provided, the phenomenon of partial brightening of the
image due to a drop in resistance between the transducers 31
of group B and the apparatus body 10 can be prevented
while obtaining various benefits including the cost saving
and the facilitation of control due to the dispensation with
multiplexers IC.

[0053] By providing the capacitors 52 and 53 equivalent to
the parasitic capacitances of the multiplexers IC and thereby
lowering the band of signals in the detection system of group
B to the bands in the detection systems of groups A and C,
partial brightening of the image can be prevented.

[0054] By providing the bleeder resistances 54 and 55
equivalent to the bleeder resistances of the multiplexers IC
and equalizing the quantity of noise getting mixed into
signals in the detection system of group B to the quantities
of noise getting mixed into signals in the detection systems
of groups A and C group, the image quality can be uni-
formized.

[0055] The present invention is not limited to the above-
described mode for implementation, but may be carried out
in various other modes.

[0056] The ultrasonic diagnostic apparatus is not limited
to an electron scanning type apparatus. It only needs to have
a smaller number of channels in the apparatus body than the
number of transducer elements.

[0057] The resistors provided between the transducers and
the apparatus body need not be equivalent to the ON
resistance of the switching units. It is because, if the resis-
tance is made higher, if only slightly, by providing resistors
between the transducers and the apparatus body than where
only the switching units are dispensed with, the image
quality can be considered improved. Incidentally, though
every electronic component has a resistance, whether or not
the component can be regarded as a resistor according to the
invention can be determined whether or not the resistor is
provided only on a signal line on which no switching unit is
proposed. And preferably, it is desirable to provide resistors
whose resistances are 50% or more of the ON resistance.

[0058] Depending on the position of the transducer for
which the switching unit is dispensed with, no resistor needs
to be provided between the transducer and the apparatus
body. For instance where transducers are arrayed in a certain
direction and the switching unit matching the transducer
arranged at their center is to be dispensed with, no resistor
needs to be provided between the transducer and the appa-
ratus body. Where a subject is to be diagnosed, since
scanning is generally so performed as to position the target
region at the center of the image, the transducers on the
central side meet the target region. A further reason is that,
if the quality of the image becomes uneven, improvement in
the image quality in the target region would pose no serious
problem, or rather be preferable depending on the situation
of use. To add, cases in which switching units are dispensed
with and transducer side signal lines and the apparatus body
side signal lines are directly connected to each other include
a case in which the transducer side signal line and the
apparatus body side signal line are composed of a single
signal line.

[0059] Where switching units may be dispensed with, at
least one of the static capacitance elements and bleeder
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resistances which are provided instead of them can be
dispensed with. The reason is that, where switching units are
dispensed with, what most affects the image quality is the
ON resistance, and if resistors are provided between the
transducers and the apparatus body, the image quality can be
uniformized. Another reason is that bleeder resistances are
not always provided in switching units.

[0060] Further, these electrostatic capacitance elements
and bleeder resistances need not be equivalent to the para-
sitic capacitances or the bleeder resistances of switching
units. The reason is that, if the presence of those electrostatic
capacitance elements and bleeder resistances brings the
electrostatic capacitances and the like closer to parasitic
capacitances or the like of the switching units if only slightly
than where only the switching units are dispensed with, the
image quality can be considered uniformized. However, it is
desirable for the electrostatic capacitance elements to have
50% or more of the parasitic input capacitances or the
parasitic output capacitances of the switching units and have
50% to 150% of the bleeder resistances on the input side or
the output side of the switching units.

[0061] The transducer side signal lines need not be
directly connected to the transducers. It will be sufficient if
signals from the transducers or signals to the transducers can
be communicated and as many of them as the transducers are
provided. For instance, they may be connected to the trans-
ducers via other cables or the like, namely indirectly.

[0062] Similarly, the apparatus body side signal lines need
not be directly connected to the apparatus body. It will be
sufficient if signals from the apparatus body or signals to the
apparatus body can be communicated and their number is
smaller than that of transducers and, for instance, FPC or the
like may intervene between the apparatus body side signal
lines and the apparatus body. Also, it is appropriate for the
number of apparatus body side signal lines to be smaller than
the number of transducer side signal lines, but their number
is not limited to the same number as that of transducers
driven in substantially the same period.

[0063] The connecting units in which switching units are
dispensed with may as well be provided with inductors
equivalent in inductance to the inductances of the switching
units.

1. An ultrasonic probe comprising:

a plurality of transducers for mutual conversion between
ultrasonic waves and electric signals;

a plurality of transducer side signal lines which number is
equal to a number of said tranducers and are connected
to said transducers;

a plurality of apparatus body side signal lines which
number is less than a number of said tranducers and are
connected to said apparatus body;

switching units for switching connections between the
transducer signal lines included in a first group and the
apparatus body side signal lines included in a second
group, wherein said first group consists of a part of said
transducer signal lines and said second group consists
of a part of said apparatus body side signal lines which
number is less than a number of the transducer side
signal lines of the first group; and
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resistors provided between the transducer signal lines
included in a third group and the apparatus body side
signal lines included in a fourth group, wherein said
third group consists of the other part of the transducers
side signal lines and the fourth group consists of the
apparatus body side signal lines which number is equal
to a number of the transducer side signal lines in the
third group.

2. The ultrasonic probe according to claim 1, wherein the
resistances of said resistors are equivalent to the values of
ON resistances of the switching units.

3. The ultrasonic probe according to claim 1, further
comprising electrostatic capacitance elements having elec-
trostatic capacitances equivalent to the parasitic capaci-
tances of said switching units on said transducer side, which
are connected to the transducer side signal lines of the third
group and a reference potential.

4. The ultrasonic probe according to claim 1, further
comprising electrostatic capacitance elements having elec-
trostatic capacitances equivalent to the parasitic capaci-
tances of said switching units on said apparatus body side,
which are connected to the apparatus body side signal lines
of said fourth group and a reference potential.

5. The ultrasonic probe according to claim 1, further
comprising resistors having resistances equivalent to the
bleeder resistances provided on the transducer side of said
switching units, which are connected to the transducer side
signal lines of said third group and a reference potential.

6. The ultrasonic probe according to claim 1, further
comprising resistors having resistances equivalent to the
bleeder resistances provided on the apparatus body side of
said switching units, which are connected to the apparatus
body side signal lines of said fourth group and a reference
potential.

7. The ultrasonic probe according to claim 1, wherein said
plurality of transducers are arrayed in a fixed direction, and
the transducer side signal lines of said third group are
connected to the arrayed transducers arranged at the center.

8. An ultrasonic probe comprising:

a plurality of transducers which are arrayed in a fixed
direction for mutual conversion between ultrasonic
waves and electric signals;

transducer side signal lines which number is equal to a
number of said tranducers and are connected to said
transducers;

a plurality of apparatus body side signal lines which
number is less than a number of said tranducers and are
connected to said apparatus body and said transducer
side signal lines;

switching units for switching connections of the trans-
ducer signal lines included in side parts of the trans-
ducer signal lines connected to the arrayed transducers
which are connected to the apparatus body side signal
lines which number is smaller than the transducer side
signal lines in the side parts; and

connecting portions wherein the transducer side signal
lines connected to the transducers in the center part of
the arrayed transducers are directly connected to an
equal number of the apparatus body side signal lines
connected to the transducers in the center part of the
arrayed transducers.
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9. The ultrasonic probe according to claim 1, wherein said
switching units include multiplexer ICs.
10. An ultrasonic diagnostic apparatus comprising:

an ultrasonic probe for irradiating a subject with an
ultrasonic wave and receives the reflected ultrasonic
wave, conmprising;

a plurality of transducers for mutual conversion between
ultrasonic waves and electric signals;

a plurality of transducer side signal lines which number is
equal to a number of said tranducers and are connected
to each of said transducers;

a plurality of apparatus body side signal lines which
number is less than a number of said tranducers and are
connected to said apparatus body and said transducer
side signal lines;

switching units for switching connections of the trans-
ducer signal lines included in a first group which is
connected to the apparatus body side signal lines
included in a second group, wherein said first group
consists of a part of said transducer signal lines and said
second group consists of said apparatus body side
signal lines which number 1s less than a number of the
transducer side signal lines of the first group; and

resistors provided between the transducer signal lines
included in a third group and the apparatus body side
signal lines included in a fourth group, wherein said
third group consists of the other part of the transducers
side signal lines and said fourth group consists of the
apparatus body side signal lines which number is equal
to a number of the transducer side signal lines in the
third group; and

an apparatus body for generating images of the subject
based on signals from said ultrasonic probe.

11. The ultrasonic diagnostic apparatus according to claim

10, wherein:

said transducers are arrayed in a fixed direction;
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said apparatus body includes a control unit for controlling
the switching units so as to perform electron type
scanning by sequentially switching the driven trans-
ducers in said fixed direction; and

the transducer side signal lines of said third group are
connected to said arrayed transducer arranged at the
center.

12. An ultrasonic diagnostic apparatus comprising:

an ultrasonic probe for irradiating a subject with an
ultrasonic wave and receives the reflected ultrasonic
wave, comprising:

a plurality of transducers which are arrayed in a fixed
direction for mutual conversion between ultrasonic
waves and electric signals;

transducer side signal lines which number is equal to a
number if said tranducers and are connected to said
transducers;

a plurality of apparatus body side signal lines which
number is less than a number of said tranducers and are
connected to said apparatus body and said transducer
side signal lines;

switching units for switching connections of the trans-
ducer signal lines included in side parts of the trans-
ducer signal lines connected to the arrayed transducers,
which are connected to the apparatus body side signal
lines which number is less than a number of the
transducer side signal lines in the side parts; and

connecting portions wherein the transducer side signal
lines connected to the arrayed transducers in the center
are directly connected to an equal number of the
apparatus body side signal lines connected to the
arrayed transducers in the center; and

an apparatus body for generating images of the subject
based on signals from said ultrasonic probe.
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