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(57) ABSTRACT

The present invention relates to a unit ultrasonic wave probe,
an ultrasonic wave probe module, and an ultrasonic wave
probe device. The unit ultrasonic probe according to the
present invention includes: a rear block part; a flexible
substrate part arranged on the top of the rear block part; and
a piezoelectric wafer arranged on the top of and electrically
connected with the flexible substrate part, the wafer being
formed to have a smaller size than the rear block part, so that
even if increasing the number of piezoelectric wafers trans-
versely, the number of channels is increased by depositing
the unit ultrasonic wave probe including the piezoelectric
wafer, thus preventing the cost from geometrically increas-
ing because of the structure of the flexible substrate becom-
ing complex.
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UNIT ULTRASONIC WAVE PROBE,
ULTRASONIC WAVE PROBE MODULE
HAVING SAME, AND ULTRASONIC WAVE
PROBE DEVICE HAVING SAME

CROSS REFERENCE TO RELATED
APPLICATION

This application claims the priority of Korean Patent
Application No. 10-2013-0052445 filed on May 9, 2013 in
the Korean Patent and Trademark Office. Further, this appli-
cation is the National Phase application of International
Application No. PCT/KR2014/002832 filed on Apr. 2, 2014,
which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

The present invention relates to a unit ultrasonic probe, an
ultrasonic probe module having the same, and an ultrasonic
probe device having the same, and more particularly, to a
unit ultrasonic probe capable of easily increasing the number
of piezoelectric wafers capable of transversally generating
an ultrasonic wave and of implementing the same with low
cost, an ultrasonic probe module having the same, and an
ultrasonic probe device having the same.

BACKGROUND ART

Ultrasonic examinations are used to examine abnormal
tissues using ultrasonic waves, identify the presence of the
abnormal tissues using images generated through signals
which are reflected ultrasonic waves radiated to diseased
areas. The ultrasonic examinations are mainly used for
examining lesion tissues such as tumors or in prenatal
diagnosis.

Ultrasound is defined as sounds having frequencies
greater than or equal to those of sounds which a human can
hear, and normally, the ultrasound is in the frequency range
of 20,000 Hz to 30 MHz. In this frequency range, diagnostic
ultrasonic waves which are used for examining a human
body are normally in the frequency range of 1 MHz to 20
MHz.

An ultrasonic imaging device may be a device to perform
an ultrasonic examination, and be mainly divided into three
parts, that is, an ultrasonic probe, a signal processor, and a
display. The ultrasonic probe converts electrical and ultra-
sonic signals, the signal processor processes the received
signals or the signals to be transmitted, and the display
generates images using the signals received from the ultra-
sonic probe and the signal processor. Particularly, the ultra-
sonic probe is an important part that determines quality of
the ultrasonic image.

In general, the ultrasonic probe includes a piezoelectric
wafer, a rear block part, a flexible substrate part, and an
acoustic lens, and the ultrasonic probe is becoming gradu-
ally miniaturized.

Accordingly, as the ultrasonic probe is miniaturized, the
number of transversal channels is increased to improve a
vibration characteristic and focusing in the ultrasonic probe,
and a structure of a flexible substrate part is complicated.
Accordingly, there are problems in that the manufacturing
thereof is not easy and the manufacturing cost increases
exponentially.

DISCLOSURE
Technical Problem

The present invention is directed to providing a unit
ultrasonic probe, in which a structure of a flexible substrate
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part is simplified and not complicated even though the
number of unit probes including a transversal piezoelectric
wafer increases, which is easy to manufacture, and which
prevents the cost from increasing exponentially, an ultra-
sonic probe module having the same, and an ultrasonic
probe device having the same.

Technical Solution

One aspect of the present invention provides a unit
ultrasonic probe including: a rear block part; a flexible
substrate part disposed on an upper surface of the rear block
part; and a piezoelectric wafer which is disposed on an upper
surface of the flexible substrate part, is in electrical connec-
tion with the flexible substrate part, is formed smaller than
the rear block part, and generates an ultrasonic wave.

The rear block part of the unit ultrasonic probe may have
a first width and a first height, and the flexible substrate part
may have the first height and a second width greater than the
first width.

The piezoelectric wafer formed on the upper surface of
the flexible substrate part of the unit ultrasonic probe may
have a first height and a third width less than the first width.

Another aspect of the present invention provides an
ultrasonic probe module including: a first unit ultrasonic
probe which includes a first rear block part, a first flexible
substrate part which is stacked on an upper surface of the
first rear block part and in which a first wiring pattern is
formed, and a first piezoelectric wafer which is stacked on
one side of an upper surface of the first flexible substrate part
and is in electrical connection with the first flexible substrate
part; and a second unit ultrasonic probe which includes a
second rear block part which is stacked on the upper surface
of the first flexible substrate part, a second flexible substrate
part which is stacked on an upper surface of the second rear
block part, and a second piezoelectric wafer which is stacked
on an upper surface of the second flexible substrate part and
is in electrical connection with the second flexible substrate
part.

A size of the second rear block part of the ultrasonic probe
module may be smaller than that of the first rear block part,
the first and second piezoelectric wafers may be formed in
the same size, and the first and second piezoelectric wafers
may be disposed not to overlap each other.

The first piezoelectric wafer and the second rear block
part of the ultrasonic probe module may be formed in the
same thickness, and the first piezoelectric wafer and the
second rear block part may be spaced apart from each other.

In the ultrasonic probe module, the other ends opposite
one ends of the first and second flexible substrate parts on
which the first and second piezoelectric wafers are disposed
may extend toward outsides of the first and second rear
block parts and may be bent from the first and second rear
block parts.

A size of the first piezoelectric wafer of the ultrasonic
probe module may be smaller than or equal to that of the
second piezoelectric wafer.

The second flexible substrate part of the ultrasonic probe
module may overlap a part of the first piezoelectric wafer,
and the second flexible substrate part may be in electrical
connection with the first piezoelectric wafer.

Still another aspect of the present invention provides an
ultrasonic probe device including a plurality of ultrasonic
probe modules which are formed by stacking at least two
unit ultrasonic probes including rear block parts, flexible
substrate parts stacked on upper surfaces of the rear block
parts, and piezoelectric wafers stacked on one sides of upper
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surfaces of the flexible substrate parts and in electrical
connection with the flexible substrate parts, one ends of the
rear block parts formed in each of the ultrasonic probe
modules disposed in a staircase shape, the other ends oppo-
site the one ends of the rear block parts aligned at the same
position, and the ultrasonic probe modules disposed to face
each other.

The one ends of the ultrasonic probe modules of the
ultrasonic probe device may be disposed to face each other.

The flexible substrate parts included in each of the ultra-
sonic probe modules of the ultrasonic probe device may be
disposed at outsides of each of the ultrasonic probe modules.

In the ultrasonic probe modules of the ultrasonic probe
device, the other ends opposite the one ends of the rear block
parts formed in a staircase shape and aligned in the same
plane may be disposed to face each other.

The flexible substrate parts of the ultrasonic probe device
may be disposed inside the ultrasonic probe modules.

In the ultrasonic probe modules of the ultrasonic probe
device, the one end of any one ultrasonic probe module and
the other end of the remaining ultrasonic probe module may
be disposed to face each other.

The first and second flexible substrate parts of the ultra-
sonic probe device may extend toward the other sides of the
first and second rear block parts and may be bent.

Advantageous Effects

Accordingly, since the ultrasonic probe according to the
present invention stacks the unit ultrasonic probes including
the piezoelectric wafers to increase the number of channels
even though the number of the piezoelectric wafers
increases transversally, the ultrasonic probe can prevent a
structure of the flexible substrate part from being compli-
cated and prevent the cost from increasing exponentially.

In addition, since the unit probes are stacked in a stag-
gered structure in which the piezoelectric wafers do not
overlap each other and formed adjacent to each other, the
ultrasonic probe can be easy to manufacture and can be
manufactured in a convex or concave structure according to
a structure thereof.

DESCRIPTION OF DRAWINGS

FIG. 1 is a perspective view illustrating a unit ultrasonic
probe according to an embodiment of the present invention.

FIG. 2 is a cross-sectional view illustrating the unit
ultrasonic probe according to an embodiment of the present
invention.

FIG. 3 is a perspective view illustrating an ultrasonic
probe module according to an embodiment of the present
invention.

FIG. 4 is a cross-sectional view illustrating the ultrasonic
probe module according to an embodiment of the present
invention.

FIG. 5 is a perspective view illustrating a stacked struc-
ture of the unit ultrasonic probes according to an embodi-
ment of the present invention.

FIG. 6 is a perspective view illustrating an ultrasonic
probe device in which the probe modules according to an
embodiment of the present invention are arrayed.

FIG. 7 is another perspective view illustrating an ultra-
sonic probe device in which the probe modules according to
an embodiment of the present invention are arrayed.

FIG. 8 is still another perspective view illustrating an
ultrasonic probe device in which the probe modules accord-
ing to an embodiment of the present invention are arrayed.
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FIG. 9 is a cross-sectional view illustrating the ultrasonic
probe device of FIG. 6.

FIG. 10 is a cross-sectional view illustrating the ultrasonic
probe device of FIG. 7.

FIG. 11 is a cross-sectional view illustrating the ultrasonic
probe device of FIG. 8.

FIG. 12 is a view illustrating a shape, in which the unit
ultrasonic probes including piezoelectric wafers having the
same size are stacked according to an embodiment of the
present invention, as seen from above.

FIG. 13 is a view illustrating a shape, in which the unit
ultrasonic probes including piezoelectric wafers having dif-
ferent sizes are stacked according to an embodiment of the
present invention, as seen from above.

FIG. 14 is another view illustrating a shape, in which the
unit ultrasonic probes including piezoelectric wafers having
different sizes are stacked according to an embodiment of
the present invention, as seen from above.

FIG. 15 is a view illustrating an ultrasonic image device
according to an embodiment of the present invention.

MODES OF THE INVENTION

Hereinafter, embodiments of the present invention will be
described in detail with reference to the accompanying
drawings. In detailed descriptions of the embodiments,
technical content which is well-known in the art and has no
direct relation to the present invention will be omitted. This
serves to convey the principles of the present invention more
clearly without unnecessarily obscuring the gist of the
present invention by omitting unnecessary descriptions.

Referring to FIGS. 1 and 2, a unit ultrasonic probe 100
according to an embodiment of the present invention is as
follows.

FIGS. 1 and 2 are a cross-sectional view and a perspective
view illustrating a unit ultrasonic probe 100 according to an
embodiment of the present invention.

The unit ultrasonic probe 100 according to an embodi-
ment of the present invention has a structure in which a rear
block part 10, a flexible substrate part 20, a piezoelectric
wafer 30 are sequentially stacked.

The rear block part 10 may be positioned at a lowest end
of the unit ultrasonic probe 100, absorb an unnecessary
ultrasonic signal which proceeds from the piezoelectric
wafer 30 toward the rear block part 10, and use a material
having a good acoustic absorption characteristic such as a
rubber, graphite, and a urethane.

Referring to FIG. 1, the rear block part 10 has a first width
A and a first height B.

The flexible substrate part 20 may be stacked on an upper
surface of the rear block part 10, wiring patterns may be
formed on both surfaces of the flexible substrate part 20, and
a flexible printed circuit board (FPCB) may be used for the
flexible substrate part 20.

In an embodiment of the present invention, the flexible
substrate part 20 has a second width A1 greater than the first
width A, and the flexible substrate part 20 has the first height
B the same as that of the rear block part 10.

Further, the piezoelectric wafer 30 may be stacked on an
upper surface of the flexible substrate part 20, and use a
ceramic material such as lead zirconate titanate (PZT), and
lead magnesium niobate-lead titanate (PMN-PT) as its mate-
rial.

The piezoelectric wafer 30 has a third width A2 less than
the first width A of the rear block part 10, and the piezo-
electric wafer 30 has the first height B the same as that of the
rear block part 10.
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In an embodiment of the present invention, referring to
FIGS. 1 and 2, one end of the rear block part 10, one end of
the flexible substrate part 20, and one end of the piezoelec-
tric wafer 30 are aligned and disposed on the same plane, the
other end opposite the one end the rear block part 10, the
other end opposite the one end of the flexible substrate part
20, and the other end opposite the one end of the piezoelec-
tric wafer 30 are disposed at different positions.

Referring to FIGS. 3 and 4, an ultrasonic probe module
200 according to an embodiment of the present invention is
as follows.

FIGS. 3 and 4 are a cross-sectional view and a perspective
view illustrating an ultrasonic probe module 200 according
to an embodiment of the present invention.

Referring to FIGS. 3 and 4, an ultrasonic probe module
200 includes a first unit ultrasonic probe 101 and a second
unit ultrasonic probe 102.

The first unit ultrasonic probe 101 includes a first rear
block part 11, a first flexible substrate part 21, and a first
piezoelectric wafer 31.

The first flexible substrate part 21 is stacked on an upper
surface of the first rear block part 11, and the first piezo-
electric wafer 31 is stacked on one side of an upper surface
of the first flexible substrate part 21 and is in electrical
connection with the first flexible substrate part 21.

The second unit ultrasonic probe 102 is stacked on an
upper surface of the first unit ultrasonic probe 101, and the
second unit ultrasonic probe 102 includes a second rear
block part 12, a second flexible substrate part 22, and a
second piezoelectric wafer 32.

The second rear block part 12 is stacked on the upper
surface of the first flexible substrate part 21 and is spaced
apart from the first piezoelectric wafer 31.

The second flexible substrate part 22 is stacked on an
upper surface of the second rear block part 12, and in
addition, is stacked on a partial surface of the first piezo-
electric wafer 31, and the second flexible substrate part 22
is in electrical connection with the first piezoelectric wafer
31.

The second piezoelectric wafer 32 is stacked on an upper
surface of the second flexible substrate part 22 in an area of
the second rear block part 12 and in electrical connection
with the second flexible substrate part 22.

Accordingly, the ultrasonic probe module 200 has a
structure in which the first unit ultrasonic probe 101 and the
second unit ultrasonic probe 102 are sequentially stacked,
and here, the number of the unit ultrasonic probes is not
limited thereto.

Particularly, the first rear block part 11 has a size includ-
ing the first piezoelectric wafer 31 positioned on the upper
surface thereof to absorb an ultrasonic wave radiated toward
a rear surface of the first piezoelectric wafer 31.

In addition, the second rear block part 12 has a size
including the second piezoelectric wafer 32 positioned on
the upper surface thereof to absorb an ultrasonic wave
radiated toward a rear surface of the second piezoelectric
wafer 32, and has the same thickness as the first piezoelec-
tric wafer 31 so that the second flexible substrate part 22
stacked on the upper surfaces of the second rear block part
12 and the first piezoelectric wafer 31 is parallel to the first
flexible substrate part 21.

In order to prevent the first flexible substrate part 21 and
the second flexible substrate part 22 from entirely covering
front surfaces of the first piezoelectric wafer 31 and the
second piezoelectric wafer 32, the first and second flexible
substrate parts 21 and 22 extend in a direction opposite to the
side in which the first piezoelectric wafer 31 and the second
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piezoelectric wafer 32 are positioned, and the first and
second flexible substrate parts 21 and 22 protrude to outsides
of the first and second rear block parts 11 and 12 as
illustrated in FIGS. 3 and 4.

In an embodiment of the present invention, as illustrated
in FIGS. 3 and 4, a size of the second rear block part 12 is
formed smaller than that of the first rear block part 11.

One ends of the first and second rear block parts 11 and
12 having different sizes are aligned and disposed on the
same plane, and accordingly, the other ends opposite the one
ends of the first and second rear block parts 11 and 12 are
disposed in the staircase shape as illustrated in FIGS. 3 and
4.

In addition, the second piezoelectric wafer 32 is stacked
on the upper surface of the second flexible substrate part 22
in the area of the second rear block part 12, and the second
piezoelectric wafer 32 is disposed not to overlap the first
piezoelectric wafer 31.

So that the first and second piezoelectric wafers 31 and 32
are disposed not to overlap each other, the first piezoelectric
wafer 31 and the second rear block part 12 are disposed
spaced apart as illustrated in FIG. 4, and the first piezoelec-
tric wafer 31 and the second rear block part 12 are formed
in the same thickness.

In an embodiment of the present invention, since the first
and second piezoelectric wafers 31 and 32 are formed in the
same size, and the ends of the first and second rear block
parts 11 and 12 are disposed in the staircase shape, the first
and second piezoelectric wafers 31 and 32 are also disposed
in the staircase shape as illustrated in FIGS. 3 and 4.

A shape in which four unit ultrasonic probes 101, 102,
103, and 104 are stacked according to an embodiment of the
present invention is illustrated in FIG. 5, and an ultrasonic
probe module in which the four unit ultrasonic probes are
assembled is illustrated in FIG. 5.

FIG. 5 is a perspective view illustrating a shape in which
unit ultrasonic probes 101, 102, 103, and 104 forming an
ultrasonic probe module are sequentially stacked, and in
order to prevent piezoelectric wafers 31, 32, 33, and 34 from
overlapping each other, the piezoelectric wafers 31, 32, 33,
and 34 are stacked in the staircase shape. Here, the number
of the stacked unit ultrasonic probes is not limited thereto.

Rear block parts 11, 12, 13, and 14 serve to support the
piezoelectric wafers 31, 32, 33, and 34, and in order to
prevent the piezoelectric wafers 31, 32, 33, and 34 from
overlapping each other, sizes of the rear block parts 11, 12,
13, and 14 decrease toward the top.

The rear block parts 11, 12, 13, and 14 have shapes in
which sizes thereof decrease toward the top, and when either
of ends of the rear block parts 11, 12, 13, and 14 are aligned
and positioned on the same plane, one ends of the rear block
parts 11, 12, 13, and 14 are disposed in the staircase shape
and the other ends opposite to the one ends are aligned on
the same plane.

In addition, the piezoelectric wafers 31, 32, 33, and 34 are
respectively positioned parallel to each other at the one ends
of upper surfaces of the rear block parts 11, 12, 13, and 14,
and accordingly, the piezoelectric wafers 31, 32, 33, and 34
are disposed not to overlap each other.

Flexible substrate parts 21, 22, 23, and 24 are in electrical
connection with the piezoelectric wafers 31, 32, 33, and 34,
respectively.

In an embodiment of the present invention, the flexible
substrate parts 21, 22, 23, and 24 are bent upward or
downward from outsides of the rear block parts 11, 12, 13,
and 14 as illustrated in FIG. 5.
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Hereinafter, referring to FIG. 6, an ultrasonic probe
device 301 using the ultrasonic probe modules illustrated in
FIG. 5 is as follows.

In an embodiment of the present invention, the ultrasonic
probe device 301 is formed by combining ultrasonic probe
modules 301a and 3015 illustrated in FIG. 5.

FIG. 6 is a perspective view illustrating an ultrasonic
probe device including at least two ultrasonic probe modules
301a and 3015 including unit ultrasonic probes 101, 102,
103, 104, 105, 106, 107, and 108 according to an embodi-
ment of the present invention.

In FIG. 6, one sides of rear blocks which are included in
an ultrasonic probe module 301a and stacked in different
sizes, and one sides of rear blocks which are included in the
remaining ultrasonic probe module 3015 stacked in different
sizes are disposed in the staircase shape, and the other sides
opposite the one sides of the rear blocks are respectively
aligned on the same plane.

The ultrasonic probe modules 301a and 3015 illustrated in
FIG. 6 are disposed to face each other, and in each of the
ultrasonic probe modules 301a and 3015 illustrated in FIG.
6, the other sides of the rear blocks, which are aligned on the
same plane, are disposed to face each other.

Further, separation distances between the piezoelectric
wafers 31, 32, 33, 34, 35, 36, 37, and 38 which symmetri-
cally face each other with respect to a direction in which
lengths of the flexible substrate parts increase when the
piezoelectric wafers 31, 32, 33, 34, 35, 36, 37, and 38 are
stacked upward gradually decrease to form a convex struc-
ture, and here, the flexible substrate parts included in the pair
of ultrasonic probe modules 301a and 3015 extend toward
the space between the pair of ultrasonic probe modules 301a
and 3015 and are bent.

In addition, the convex structure may be horizontally
arrayed and form an ultrasonic probe, and here, the number
of the convex structures is not limited thereto.

Referring to FIG. 7, an ultrasonic probe device 302
according to an embodiment of the present invention is as
follows.

In an embodiment of the present invention, an ultrasonic
probe device 302 is formed by combining the ultrasonic
probe modules 301a and 3015 illustrated in FIG. 7, and the
ultrasonic probe modules 301a and 3014 include the unit
ultrasonic probes 101, 102, 103, 104, 105,106,107, and 108
disposed in symmetric shapes.

In FIG. 7, one sides of rear blocks included in the
ultrasonic probe module 301a and stacked in different sizes,
and one sides of rear blocks included in the remaining
ultrasonic probe module 3015 and stacked in different sizes
are disposed in the staircase shape, and the other sides
opposite the one sides of the rear blocks are aligned on the
same plane.

The ultrasonic probe modules 301 and 3014 illustrated in
FIG. 7 are disposed to face each other, and in the ultrasonic
probe modules 301a and 3015 illustrated in FIG. 7, the one
sides of the rear blocks, which are disposed in the staircase
shape, are disposed to face each other.

The piezoelectric wafers 31, 32, 33, 34, 35, 36,37, and 38
are positioned adjacent to each other in a direction in which
lengths of the flexible substrate parts increase when the
piezoelectric wafers 31, 32, 33, 34, 35, 36, 37, and 38 are
stacked upward, to prevent overlapping thereof.

Further, separation distances between the piezoelectric
wafers 31, 32, 33, 34, 35, 36, 37, and 38 which symmetri-
cally face each other with respect to a direction in which the
lengths of the flexible substrate parts increase when the
piezoelectric wafers 31, 32, 33, 34, 35, 36, 37, and 38 are
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stacked upward increase to form a concave structure, and the
flexible substrate parts extend toward outsides of the pair of
ultrasonic probe modules 301a and 3015 and are bent.

The ultrasonic probe modules 301¢ and 3015 may be
horizontally arrayed in the concave structure to form an
ultrasonic probe, and here, the number of the concave
structures horizontally arrayed is not limited thereto.

Referring to FIG. 8, an ultrasonic probe device 303
according to an embodiment of the present invention is as
follows. FIG. 8 is a perspective view illustrating an ultra-
sonic probe device 303 including the ultrasonic probe mod-
ules 301a and 3015 in which the four unit ultrasonic probes
101, 102, 103, and 104 according to an embodiment of the
present invention are stacked.

In an embodiment of the present invention, the ultrasonic
probe device 303 is formed by combining the ultrasonic
probe modules 301a and 3015 illustrated in FIG. 8, and each
of the ultrasonic probe modules 301a and 3015 includes the
unit ultrasonic probes 101, 102, 103, and 104 disposed in
symmetrical shapes.

In FIG. 8, one sides of the rear blocks included in the
ultrasonic probe module 301a and stacked in different sizes,
and one sides of the rear blocks included in the remaining
ultrasonic probe module 3015 and stacked in different sizes
are disposed in the staircase shape, and the other sides
opposite the one sides of the rear blocks are arrayed on the
same plane.

The ultrasonic probe modules 301 and 3015 illustrated in
FIG. 8 are disposed to face each other, and in the ultrasonic
probe modules 301a and 3015 illustrated in FIG. 8, the one
sides of the rear blocks disposed in the staircase shape and
the other sides of the rear blocks disposed on the same plane
are disposed to face each other.

The piezoelectric wafers are positioned adjacent to each
other in an opposite side of the direction in which lengths of
the flexible substrate parts increase when the piezoelectric
wafers are stacked, to prevent overlapping thereof.

FIG. 9 is a cross-sectional view illustrating the ultrasonic
probe device 301 having a structure in which the ultrasonic
probe modules 301a and 3015 including the unit ultrasonic
probes 101, 102, 103, 104, 105, 106, 107, and 108 according
to an embodiment of the present invention illustrated in FIG.
6 symmetrically face each other with respect to the direction
in which the lengths of the flexible substrate parts extend.

FIG. 10 is a cross-sectional view illustrating the ultrasonic
probe device 302 having a structure in which the ultrasonic
probe modules 301a and 3012 including the unit ultrasonic
probes 101, 102, 103, 104, 105,106, 107, and 108 according
to an embodiment of the present invention illustrated in FIG.
7 symmetrically face each other with respect to the opposite
side of the direction in which the lengths of the flexible
substrate parts extend.

FIG. 11 is a cross-sectional view illustrating the ultrasonic
probe device 303 having a structure in which the stacked
ultrasonic probe modules 301a and 3015 including the unit
ultrasonic probes 101, 102, 103, and 104 according to an
embodiment of the present invention illustrated in FIG. 8
have a horizontally arrayed shape.

Referring to FIG. 12, a shape of the stacked unit ultrasonic
probes 101, 102, 103, and 104 according to an embodiment
of the present invention is as follows. FIG. 12 is a view
illustrating a shape in which the unit ultrasonic probes 101,
102, 103, and 104 according to an embodiment of the
present invention are stacked, as seen from above, and a
view illustrating that areas of piezoelectric wafers 31, 32,33,
and 34 of the unit ultrasonic probes 101, 102, 103, and 104
are the same.
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Referring to FIG. 13, a stacked shape of the unit ultrasonic
probes 101, 102, 103, 104 according to an embodiment of
the present invention is as follows. FIG. 13 is a view
illustrating a stacked shape of the unit ultrasonic probes 101,
102, 103, and 104 according to an embodiment of the
present invention as seen from above, and a view illustrating
that areas of the piezoelectric wafers 31, 32, 33, and 34 of
the unit ultrasonic probes 101, 102, 103, and 104 increase in
a direction in which the length of the flexible substrate part
24 extends.

Referring to FIG. 14, a stacked shape of the unit ultrasonic
probes 101, 102, 103, and 104 according to an embodiment
of the present invention is as follows. FIG. 14 is a view
illustrating a stacked shape of unit ultrasonic probes 101,
102, 103, and 104 according to an embodiment of the
present invention as seen from above, and is a view that
areas of the piezoelectric wafers 31, 32, 33, and 34 of the
unit ultrasonic probes 101, 102, 103, and 104 decrease in a
direction in which the length of the flexible substrate part 24
extends.

Referring to FIG. 15, an ultrasonic imaging device 70
according to an embodiment of the present invention is as
follows. An ultrasonic image device 70 seen in FIG. 15
includes a main body 71, an ultrasonic probe 300, a display
73, an input part 74, and a connector 75.

The ultrasonic probe 300 includes an acoustic lens 80
which contacts a diseased area of a patient and a case 90
which surrounds the remaining parts which form the ultra-
sonic probe 300. The acoustic lens 80 may be a lens which
is used for focusing of an ultrasonic image and use silicon
as its material. Meanwhile, the remaining parts inside the
case 90 ware described above in detail.

As described above, the ultrasonic probe module, the
ultrasonic probe and the manufacturing method thereof
according to the present invention are described with refer-
ence to the accompanying embodiments. Meanwhile, the
embodiments disclosed in this specification and drawings
are only examples to help understanding of the invention
and the invention is not limited thereto. It is apparent to
those skilled in the art that various modifications based on
the technological scope of the invention in addition to the
embodiments disclosed herein can be made.

INDUSTRIAL APPLICABILITY

The provided above can be used for medical ultrasonic
examination devices which examine abnormal tissues, or
identify the presence of the abnormal tissues using images
generated through signals which are reflected ultrasonic
waves radiated to diseased areas, and which are mainly used
for examining lesion tissues such as tumors or in prenatal
diagnosis, using ultrasonic waves, and can also be applied to
examination devices which generate ultrasonic waves and
perform nondestructive inspections and the like.

The invention claimed is:

1. An ultrasonic probe module comprising:

a first unit ultrasonic probe having

a first flexible substrate forming a first wiring pattern,

a first piezoelectric wafer disposed on one side of an
upper surface of the first flexible substrate, and
electrically connected with the first flexible sub-
strate, and

a first block disposed on a lower surface of the first
flexible substrate; and

a second unit ultrasonic probe having

a second flexible substrate forming a second wiring
pattern,
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a second piezoelectric wafer disposed on an upper
surface of the second flexible substrate, and electri-
cally connected with the second flexible substrate,
and

a second block disposed on a lower surface of the
second flexible substrate and stacked on other side of
the first flexible substrate,

wherein the first piezoelectric wafer and the second block
are formed in the same thickness, and

wherein the second block and the first piezoelectric wafer
are spaced apart from each other between the first and
second flexible substrates.

2. The ultrasonic probe module of claim 1, wherein

a size of the second block is smaller than that of the first
block,

the first and second piezoelectric wafers are formed in the
same size, and

the first and second piezoelectric wafers are disposed on
the first and second flexible substrate, respectively,
without overlap each other.

3. The ultrasonic probe module of claim 1, wherein one
ends of the first and second flexible substrates extend
beyond the first and second block, respectively, and are bent.

4. The ultrasonic probe module of claim 1, wherein a size
of the first piezoelectric wafer is bigger than or equal to a
size of the second piezoelectric wafer.

5. The ultrasonic probe module of claim 1, wherein

the second flexible substrate overlaps a part of the first
piezoelectric wafer, and

the second flexible substrate is in electrical connection
with the first piezoelectric wafer.

6. An ultrasonic probe device comprising:

a first plurality of ultrasonic probes formed by stacking
from a lowest ultrasonic probe among the first plurality
of ultrasonic probes, each ultrasonic probe of the first
plurality of ultrasonic probes comprising;

a first flexible substrate having a wiring pattern thereon,

a first piezoelectric wafer disposed on one side of an
upper surface of the first flexible substrate, and
electrically connected with the first flexible sub-
strate, and

a first block disposed on a lower surface of the first
flexible substrate, wherein each first block of the first
plurality of ultrasonic probes is stacked on an upper
surface of a lower first flexible substrate of a lower
ultrasonic probe disposed under the each block,
except a first block of the lowest ultrasonic probe
among the first plurality of ultrasonic probes; and

a second plurality of ultrasonic probes formed by stacking
from a lowest ultrasonic probe among the second
plurality of ultrasonic probes, each ultrasonic probe of
the second plurality of ultrasonic probes comprising:
a second flexible substrate having a wiring pattern

thereon,

a second piezoelectric wafer disposed on one side of an
upper surface of the second flexible substrate and
electrically connected with the second flexible sub-
strate, and

a second block disposed on a lower surface of the
second flexible substrate, wherein each second block
of the second plurality of ultrasonic probes is stacked
on an upper surface of an adjacent second flexible
substrate of an adjacent ultrasonic probe disposed
under the each second block, except a second block
of the lowest ultrasonic probe among the second
plurality of ultrasonic probes,
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wherein one end of stacked first blocks of the first
plurality of ultrasonic probes is formed in a staircase
shape and other end, opposite the one end, of the
stacked first blocks are aligned,

wherein one end of stacked second blocks of the second

plurality of ultrasonic probes is formed in a staircase
shape and other end, opposite the one end, of the
stacked second blocks are aligned, and

wherein the first and second plurality of ultrasonic probes

are disposed side by side each other.

7. The ultrasonic probe device of claim 6, wherein the one
ends of the stacked first and second blocks of the first and
second plurality of ultrasonic probes are disposed to face
each other so that the first and second plurality of ultrasonic
probes are disposed in symmetry.

8. The ultrasonic probe device of claim 6, wherein the
other ends of the stacked first and second blocks of the first
and second plurality of ultrasonic probes are disposed to
face each other so that the first and second plurality of
ultrasonic probes are disposed in symmetry.

9. The ultrasonic probe device of claim 6, wherein the one
end of the stacked first blocks of the first plurality of
ultrasonic probes and the other end of the stacked second
blocks of the second plurality of ultrasonic probes are
disposed to face each other.

10. The ultrasonic probe device of claim 6, wherein the
first flexible substrate of the each ultrasonic probe of the first
plurality of ultrasonic probes extends beyond the other end
of the stacked first blocks of the first plurality of ultrasonic
probes and is bent.
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