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UNIT ULTRASONIC WAVE PROBE,
ULTRASONIC WAVE PROBE MODULE
HAVING SAME, AND ULTRASONIC WAVE
PROBE DEVICE HAVING SAME

TECHNICAL FIELD

[0001] 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 particu-
larly, 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

[0002] Ultrasonic examinations are used to examine abnor-
mal 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 exam-
ining lesion tissues such as tumors or in prenatal diagnosis.

[0003] 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.

[0004] 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
ultrasonic signals, the signal processor processes the received
signals or the signals to be transmitted, and the display gen-
erates images using the signals received from the ultrasonic
probe and the signal processor. Particularly, the ultrasonic
probe is an important part that determines quality of the
ultrasonic image.

[0005] In general, the ultrasonic probe includes a piezo-
electric wafer, a rear block part, a flexible substrate part, and
an acoustic lens, and the ultrasonic probe is becoming gradu-
ally miniaturized.

[0006] 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
thereofis not easy and the manufacturing cost increases expo-
nentially.

DISCLOSURE

Technical Problem

[0007] The present invention is directed to providing a unit
ultrasonic probe, in which a structure of a flexible substrate
part is simplified and not complicated even though the num-
ber of unit probes including a transversal piezoelectric wafer
increases, which is easy to manufacture, and which prevents
the cost from increasing exponentially . an ultrasonic probe
module having the same, and an ultrasonic probe device
having the same.
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Technical Solution

[0008] One aspect of the present invention provides a unit
ultrasonic probe including: a rear block part; a flexible sub-
strate 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.

[0009] 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.

[0010] Thepiezoelectric 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.
[0011] 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.

[0012] 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.

[0013] 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.
[0014] Inthe ultrasonic probe module, the other ends oppo-
site 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.

[0015] A size of the first piezoelectric wafer of the ultra-
sonic probe module may be smaller than or equal to that ofthe
second piezoelectric wafer.

[0016] 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 elec-
trical connection with the first piezoelectric wafer.

[0017] 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 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 opposite the one ends of the
rear block parts aligned at the same position, and the ultra-
sonic probe modules disposed to face each other.
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[0018] The one ends of the ultrasonic probe modules of the
ultrasonic probe device may be disposed to face each other.
[0019] The flexible substrate parts included in each of the
ultrasonic probe modules of the ultrasonic probe device may
be disposed at outsides of each of the ultrasonic probe mod-
ules.

[0020] 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.

[0021] The flexible substrate parts of the ultrasonic probe
device may be disposed inside the ultrasonic probe modules.
[0022] 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.

[0023] The first and second flexible substrate parts of the
ultrasonic probe device may extend toward the other sides of
the first and second rear block parts and may be bent.

Advantageous Effects

[0024] Accordingly, since the ultrasonic probe according to
the present invention stacks the unit ultrasonic probes includ-
ing the piezoelectric wafers to increase the number of chan-
nels even though the number of the piezoelectric wafers
increases transversally, the ultrasonic probe can prevent a
structure of the flexible substrate part from being complicated
and prevent the cost from increasing exponentially.

[0025] In addition, since the unit probes are stacked in a
staggered 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 manu-
factured in a convex or concave structure according to a
structure thereof.

DESCRIPTION OF DRAWINGS

[0026] FIG.11is a perspective view illustrating a unit ultra-
sonic probe according to an embodiment of the present inven-
tion.

[0027] FIG. 2is a cross-sectional view illustrating the unit
ultrasonic probe according to an embodiment of the present
invention.

[0028] FIG.3is aperspective view illustrating an ultrasonic
probe module according to an embodiment of the present
invention.

[0029] FIG.41is across-sectional view illustrating the ultra-
sonic probe module according to an embodiment of the
present invention.

[0030] FIG. 5 is a perspective view illustrating a stacked
structure of the unit ultrasonic probes according to an
embodiment of the present invention.

[0031] FIG. 6is a perspective view illustrating an ultrasonic
probe device in which the probe modules according to an
embodiment of the present invention are arrayed.

[0032] FIG. 7 is another perspective view illustrating an
ultrasonic probe device in which the probe modules accord-
ing to an embodiment of the present invention are arrayed.
[0033] FIG. 8 is still another perspective view illustrating
an ultrasonic probe device in which the probe modules
according to an embodiment of the present invention are
arrayed.

[0034] FIGS. 9 is a cross-sectional view illustrating the
ultrasonic probe device of FIG. 6.
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[0035] FIG. 10 is a cross-sectional view illustrating the
ultrasonic probe device of FIG. 7.

[0036] FIG. 11 is a cross-sectional view illustrating the
ultrasonic probe device of FIG. 8.

[0037] 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.

[0038] FIG. 13 is a 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.

[0039] FIG. 14 is another view illustrating a shape, in which
the unit ultrasonic probes including piezoelectric wafers hav-
ing different sizes are stacked according to an embodiment of
the present invention, as seen from above.

[0040] FIG. 15 is a view illustrating an ultrasonic image
device according to an embodiment of the present invention.

MODES OF THE INVENTION

[0041] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompanying
drawings. In detailed descriptions of the embodiments, tech-
nical 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 inven-
tion by omitting unnecessary descriptions.

[0042] Referring to FIGS. 1 and 2, a unit ultrasonic probe
100 according to an embodiment of the present invention is as
follows.

[0043] FIGS. 1 and 2 are a cross-sectional view and a per-
spective view illustrating a unit ultrasonic probe 100 accord-
ing to an embodiment of the present invention.

[0044] The unit ultrasonic probe 100 according to an
embodiment of the present invention has a structure in which
a rear block part 10, a flexible substrate part 20, a piezoelec-
tric wafer 30 are sequentially stacked.

[0045] Therear 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.

[0046] Referring to FIG. 1, the rear block part 10 has a first
width A and a first height B.

[0047] 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.

[0048] Inan embodiment of the present invention, the flex-
ible 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.

[0049] 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.

[0050] The piezoelectric wafer 30 has a third width A2 less
than the first width A of the rear block part 10, and the
piezoelectric wafer 30 has the first height B the same as that
of the rear block part 10.
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[0051] Inanembodimentofthe 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 piezoelectric
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 piezoelectric wafer 30
are disposed at different positions.

[0052] Referring to FIGS. 3 and 4, an ultrasonic probe
module 200 according to an embodiment of the present inven-
tion is as follows.

[0053] FIGS. 3 and 4 are a cross-sectional view and a per-
spective view illustrating an ultrasonic probe module 200
according to an embodiment of the present invention.

[0054] 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.

[0055] 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.

[0056] The first flexible substrate part 21 is stacked on an
upper surface of the first rear block part 11, and the first
piezoelectric 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.

[0057] 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.

[0058] Thesecond 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.

[0059] 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 piezoelec-
tric wafer 31, and the second flexible substrate part 22 is in
electrical connection with the first piezoelectric wafer 31.
[0060] 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 connec-
tion with the second flexible substrate part 22.

[0061] 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.

[0062] Particularly, the first rear block part 11 has a size
including 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.
[0063] 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 piezoelectric 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.

[0064] Inorder to prevent the first flexible substrate part 21
and the second flexible substrate part 22 from entirely cover-
ing front surfaces of the first piezoelectric wafer 31 and the
second piezoelectric wafer 32, the first and second flexible
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substrate parts 21 and 22 extend in a direction opposite to the
side in which the first piezoelectric wafer 31 and the second
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.

[0065] In anembodiment of the present invention, as illus-
trated 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.
[0066] 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.
[0067] 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.

[0068] So that the first and second piezoelectric wafers 31
and 32 are disposed not to overlap each other, the first piezo-
electric wafer 31 and the second rear block part 12 are dis-
posed spaced apart as illustrated in FIG. 4, and the first piezo-
electric wafer 31 and the second rear block part 12 are formed
in the same thickness.

[0069] Inanembodiment ofthe 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.

[0070] 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.

[0071] 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.
[0072] 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.

[0073] 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.

[0074] In addition, the piezoelectric wafers 31, 32, 33, and
34 arerespectively 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.

[0075] Flexible substrate parts 21, 22, 23, and 24 are in
electrical connection with the piezoelectric wafers 31, 32, 33,
and 34, respectively.
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[0076] Inanembodiment of the present invention, the flex-
ible 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 F1G. 5.

[0077] Hereinafter, referring to FIG. 6, an ultrasonic probe
device 301 using the ultrasonic probe modules illustrated in
FIG. 5 is as follows.

[0078] Inanembodimentofthe present invention, theultra-
sonic probe device 301 is formed by combining ultrasonic
probe modules 301a and 3015 illustrated in FIG. 5.

[0079] FIG. 6is 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 embodiment of
the present invention.

[0080] In FIG. 6, one sides of rear blocks which are
included in an ultrasonic probe module 301¢ 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.

[0081] The ultrasonic probe modules 301a and 3015 illus-
trated 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.

[0082] Further, separation distances between the piezo-
electric wafers 31, 32, 33, 34, 35, 36, 37, and 38 which
symmetrically 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 3014 and 3015 extend toward the
space between the pair of ultrasonic probe modules 301a and
3015 and are bent,

[0083] In addition, the convex structure may be horizon-
tally arrayed and form an ultrasonic probe, and here, the
number of the convex structures is not limited thereto.
[0084] Referring to FIG. 7, an ultrasonic probe device 302
according to an embodiment of the present invention is as
follows.

[0085] Inanembodiment of the present invention, an ultra-
sonic 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 3015 include the unit
ultrasonic probes 101, 102, 103, 104, 105,106, 107, and 108
disposed in symmetric shapes.

[0086] In FIG. 7, one sides of rear blocks included in the
ultrasonic probe module 301 a and stacked in different sizes,
and one sides of rear blocks included in the remaining ultra-
sonic 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.
[0087] The ultrasonic probe modules 301a and 3014 illus-
trated 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.

[0088] 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
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piezoelectric wafers 31, 32, 33, 34, 35, 36, 37, and 38 are
stacked upward, to prevent overlapping thereof.

[0089] Further, separation distances between the piezo-
electric wafers 31, 32, 33, 34, 35, 36, 37, and 38 which
symmetrically face each other with respect to a direction in
whichthe lengths of the flexible substrate parts increase when
the piezoelectric wafers 31, 32, 33, 34, 35, 36, 37, and 38 are
stacked upward increase to form a concave structure, and the
flexible substrate parts extend toward outsides of the pair of
ultrasonic probe modules 301 and 3015 and are bent.
[0090] The ultrasonic probe modules 301¢ and 3016 may
be horizontally arrayed in the concave structure to form an
ultrasonic probe, and here, the number of the concave struc-
tures horizontally arrayed is not limited thereto.

[0091] 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 ultrasonic
probe device 303 including the ultrasonic probe modules
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.

[0092] Inanembodimentofthe present invention, the ultra-
sonic 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.

[0093] InFIG.8, onesides ofthe rear blocks included inthe
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 oppo-
site the one sides of the rear blocks are arrayed on the same
plane.

[0094] The ultrasonic probe modules 301a and 3015 illus-
trated in FIG. 8 are disposed to face each other, and in the
ultrasonic probe modules 3014 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.

[0095] 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.

[0096] FIG. 9isacross-sectional view illustrating the ultra-
sonic probe device 301 having a structure in which the ultra-
sonic probe modules 301a and 3015 including the unit ultra-
sonic probes 101, 102, 103, 104, 105, 106, 107, and 108
according to an embodiment of the present invention illus-
trated in F1G. 6 symmetrically face each other with respect to
the direction in which the lengths of the flexible substrate
parts extend.

[0097] FIG. 10 is a cross-sectional view illustrating the
ultrasonic probe device 302 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 illus-
trated in FI1G. 7 symmetrically face each other with respect to
the opposite side of the direction in which the lengths of the
flexible substrate parts extend.

[0098] FIG. 11 is a cross-sectional view illustrating the
ultrasonic probe device 303 having a structure in which the
stacked ultrasonic probe modules 301 and 3015 including
the unit ultrasonic probes 101, 102, 103, and 104 according to
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an embodiment of the present invention illustrated in FIG. 8
have a horizontally arrayed shape.

[0099] 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 1s
aview 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.

[0100] Referring to FIG. 13, a stacked shape of the unit
ultrasonic probes 101, 102, 103, 104 according to an embodi-
ment 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 umt
ultrasonic probes 101, 102, 103, and 104 increase in a direc-
tion in which the length of the flexible substrate part 24
extends.

[0101] 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 direc-
tion in which the length of the flexible substrate part 24
extends.

[0102] 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.

[0103] 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.

[0104] 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 technologi-
cal scope of the invention in addition to the embodiments
disclosed herein can be made.

INDUSTRIAL APPLICABILITY

[0105] The provided above can be used for medical ultra-
sonic 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
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examination devices which generate ultrasonic waves and
perform nondestructive inspections and the like.

1-16. (canceled)

17. An ultrasonic probe module comprising:

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 1s 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 con-
nection with the first flexible substrate part; and

asecond 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.

18. The ultrasonic probe module of claim 17, wherein a
size of the second rear block part is smaller than that of the
first rear block part, the first and second piezoelectric wafers
are formed in the same size, and the first and second piezo-
electric wafers are disposed not to overlap each other.

19. The ultrasonic probe module of claim 17, wherein the
first piezoelectric wafer and the second rear block part are
formed in the same thickness, and the first piezoelectric wafer
and the second rear block part are spaced apart from each
other.

20. The ultrasonic probe module of claim 17, wherein the
other ends opposite one ends of the first and second flexible
substrate parts on which the first and second piezoelectric
wafers are disposed extend toward outsides of the first and
second rear block parts and are bent from the first and second
rear block parts.

21. The ultrasonic probe module of claim 17, wherein a
size of the first piezoelectric wafer is smaller than or equal to
that of the second piezoelectric wafer.

22. The ultrasonic probe module of claim 17, wherein the
second flexible substrate part overlaps a part of the first piezo-
electric wafer, and the second flexible substrate part is in
electrical connection with the first piezoelectric wafer.

23. An ultrasonic probe device comprising 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 surfaces of the flexible substrate parts and in electrical
connection with the flexible substrate parts, and one ends of
the rear block parts formed in each of the ultrasonic probe
modules are disposed in a staircase shape, the other ends
opposite the one ends of the rear block parts are aligned at the
same position, and the ultrasonic probe modules are disposed
to face each other.

24. The ultrasonic probe device of claim 23, wherein the
one ends of the ultrasonic probe modules are disposed to face
each other.

25. The ultrasonic probe device of claim 23, wherein the
flexible substrate parts included in each of the ultrasonic
probe modules are disposed at outsides of each of the ultra-
sonic probe modules.

26. The ultrasonic probe device of claim 23, wherein, in the
ultrasonic probe modules, the other ends opposite the one
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ends of the rear block parts formed in a staircase shape and
aligned in the same plane are disposed to face each other.

27. The ultrasonic probe device of claim 26, wherein the
flexible substrate parts are disposed inside the ultrasonic
probe modules.

28. The ultrasonic probe device of claim 23, wherein, in the
ultrasonic probe modules, the one end of any one ultrasonic
probe module and the other end of the remaining ultrasonic
probe module are disposed to face each other.

29. The ultrasonic probe device of claim 23, wherein the
first and second flexible substrate parts extend toward the
other sides of the first and second rear block parts and are
bent.
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