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(67)  The presentinvention 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 sub-
strate part, the wafer being formed to have a smaller size
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than the rear block part, so that even if increasing the

number of piezoelectric wafers transversely, the number
of channels is increased by depositing the unit ultrasonic
wave probe including the piezoelectric wafer, thus pre-
venting the cost from geometrically increasing because
of the structure of the flexible substrate becoming com-
plex.
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Description
[Technical Field]

[0001] Thepresentinvention relates toa unitultrasonic
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 im-
plementing 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
abnormal tissues using ultrasonic waves, identify the
presence of the abnormal tissues using images gener-
ated 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.

[0003] Ultrasound is defined as sounds having fre-
quencies greater than or equal to those of sounds which
a human can hear, and normally, the ultrasound is in the
frequency range of 20,000Hz to 30MHz. In this frequency
range, diagnostic ultrasonic waves which are used for
examining a human body are normally in the frequency
range of 1MHz to 20MHz.

[0004] An ultrasonic imaging device may be a device
to perform an ultrasonic examination, and be mainly di-
vided into three parts, thatis, 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 trans-
mitted, and the display generates images using the sig-
nals received from the ultrasonic probe and the signal
processor. Particularly, the ultrasonic probe is an impor-
tant part that determines quality of the ultrasonic image.
[0005] In general, the ultrasonic probe includes a pie-
zoelectric wafer, a rear block part, a flexible substrate
part, and an acoustic lens, and the ultrasonic probe is
becoming gradually miniaturized.

[0006] Accordingly, as the ultrasonic probe is miniatur-
ized, the number of transversal channels is increased to
improve a vibration characteristic and focusing in the ul-
trasonic 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 manufac-
turing cost increases exponentially.

[Disclosure]
[Technical Problem]

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

[Technical Solution]

[0008] One aspect of the present invention provides a
unit ultrasonic probe including: a rear block part; aflexible
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 connection 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] 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.

[0011] Another aspect of the present invention pro-
vides 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 ultra-
sonic 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 notto overlap each
other.

[0013] Thefirst piezoelectricwaferandthe secondrear
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] In the ultrasonic probe module, the other ends
opposite one ends of the first and second flexible sub-
strate 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
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the first and second rear block parts.

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

[0016] The second flexible substrate part of the ultra-
sonic probe module may overlap a part of the first piezo-
electric wafer, and the second flexible substrate part may
be in electrical connection with the first piezoelectric wa-
fer.

[0017] Stillanother aspect of the presentinvention pro-
vides 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 sub-
strate parts, one ends of the rear block parts formed in
each of the ultrasonic probe modules disposed in a stair-
case shape, the other ends opposite the one ends of the
rear block parts aligned at the same position, and the
ultrasonic probe modules disposed to face each other.
[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 de-
vice may be disposed at outsides of each of the ultrasonic
probe modules.

[0020] Inthe 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] Inthe 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 accord-
ing 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 pie-
zoelectric 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
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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 struc-
ture according to a structure thereof.

[Description of Drawings]
[0026]

FIG. 1 is a perspective view illustrating a unit ultra-
sonic 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 ultra-
sonic probe module according to an embodiment of
the present invention.

FIG. 5 is a perspective view illustrating a stacked
structure of the unit ultrasonic probes according to
an embodiment 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 ar-
rayed.

FIG. 7 is another perspective view illustrating an ul-
trasonic probe device in which the probe modules
according to an embodiment of the presentinvention
are arrayed.

FIG. 8 is still another perspective view illustrating an
ultrasonic probe device in which the probe modules
according to an embodiment of the presentinvention
are arrayed.

FIGS. 9 is a cross-sectional view illustrating the ul-
trasonic probe device of FIG. 6.

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

FIG. 11 is a cross-sectional view illustrating the ul-
trasonic 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 different 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 wa-
fers 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 de-
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vice according to an embodiment of the present in-
vention.

[Modes of the Invention]

[0027] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the ac-
companying drawings. In detailed descriptions of the em-
bodiments, 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 ob-
scuring the gist of the present invention by omitting un-
necessary descriptions.

[0028] Referring to FIGS. 1 and 2, a unit ultrasonic
probe 100 according to an embodiment of the present
invention is as follows.

[0029] 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.
[0030] 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
piezoelectric wafer 30 are sequentially stacked.

[0031] 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 char-
acteristic such as a rubber, graphite, and a urethane.
[0032] Referring to FIG. 1, the rear block part 10 has
a first width A and a first height B.

[0033] The flexible substrate part 20 may be stacked
on an upper surface of the rear block part 10, wiring pat-
terns may be formed on both surfaces of the flexible sub-
strate part 20, and a flexible printed circuit board (FPCB)
may be used for the flexible substrate part 20.

[0034] 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.

[0035] 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 titan-
ate (PMN-PT) as its material.

[0036] 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.

[0037] In an embodiment of the present invention, re-
ferring 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
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opposite the one end of the piezoelectric wafer 30 are
disposed at different positions.

[0038] Referringto FIGS. 3 and 4, an ultrasonic probe
module 200 according to an embodiment of the present
invention is as follows.

[0039] 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 presentinvention.
[0040] Referringto FIGS. 3 and 4, an ultrasonic probe
module 200 includes a first unit ultrasonic probe 101 and
a second unit ultrasonic probe 102.

[0041] 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.

[0042] 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.

[0043] The second unitultrasonic probe 102 is stacked
on an upper surface of the first unit ultrasonic probe 101,
and the second unit ultrasonic probe 102 includes a sec-
ond rear block part 12, a second flexible substrate part
22, and a second piezoelectric wafer 32.

[0044] 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.
[0045] 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
piezoelectric wafer 31, and the second flexible substrate
part 22 is in electrical connection with the first piezoelec-
tric wafer 31.

[0046] 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.

[0047] 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.

[0048] Particularly, the first rear block part 11 has a
size including the first piezoelectric wafer 31 positioned
on the upper surface thereofto absorb an ultrasonic wave
radiated toward a rear surface of the first piezoelectric
wafer 31.

[0049] In addition, the second rear block part 12 has a
size including the second piezoelectric wafer 32 posi-
tioned on the upper surface thereof to absorb an ultra-
sonic 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.
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[0050] 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 piezoe-
lectric 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 sec-
ond rear block parts 11 and 12 as illustrated in FIGS. 3
and 4.

[0051] 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.

[0052] Oneendsofthefirstand secondrearblock parts
11 and 12 having different sizes are aligned and disposed
on the same plane, and accordingly, the other ends op-
posite 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.

[0053] 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 dis-
posed not to overlap the first piezoelectric wafer 31.
[0054] Sothatthefirstand 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 piezoelectric wafer 31 and the second rear block
part 12 are formed in the same thickness.

[0055] 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 firstand second piezoelectric wafers
31 and 32 are also disposed in the staircase shape as
illustrated in FIGS. 3 and 4.

[0056] A shape in which four unit ultrasonic probes
101, 102, 103, and 104 are stacked according to an em-
bodiment 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.
[0057] FIG. 5is 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 piezoe-
lectric wafers 31, 32, 33, and 34 are stacked in the stair-
case shape. Here, the number of the stacked unit ultra-
sonic probes is not limited thereto.

[0058] 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.
[0059] The rear block parts 11, 12, 13, and 14 have
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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 op-
posite to the one ends are aligned on the same plane.
[0060] 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.

[0061] Flexible substrate parts 21, 22, 23, and 24 are
in electrical connection with the piezoelectric wafers 31,
32, 33, and 34, respectively.

[0062] In an embodiment of the present invention, the
flexible substrate parts 21, 22, 23, and 24 are bent up-
ward or downward from outsides of the rear block parts
11, 12, 13, and 14 as illustrated in FIG. 5.

[0063] Hereinafter, referring to FIG. 6, an ultrasonic
probe device 301 using the ultrasonic probe modules il-
lustrated in FIG. 5 is as follows.

[0064] In an embodiment of the present invention, the
ultrasonic probe device 301 is formed by combining ul-
trasonic probe modules 301a and 301b illustrated in FIG.
5.

[0065] FIG. 6 is a perspective view illustrating an ultra-
sonic probe device including at least two ultrasonic probe
modules 301a and 301b including unit ultrasonic probes
101, 102, 103, 104, 105, 106, 107, and 108 according to
an embodiment of the present invention.

[0066] 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 301b
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.
[0067] The ultrasonic probe modules 301a and 301b
illustrated in FIG. 6 are disposed to face each other, and
in each of the ultrasonic probe modules 301a and 301b
illustrated in FIG. 6, the other sides of the rear blocks,
which are aligned on the same plane, are disposed to
face each other.

[0068] Further, separation distances between the pie-
zoelectric 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 structure, and here, the flexible substrate parts
included in the pair of ultrasonic probe modules 301a and
301b extend toward the space between the pair of ultra-
sonic probe modules 301a and 301b and are bent.
[0069] In addition, the convex structure may be hori-
zontally arrayed and form an ultrasonic probe, and here,
the number of the convex structures is not limited thereto.
[0070] Referring to FIG. 7, an ultrasonic probe device
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302 according to an embodiment of the present invention
is as follows.

[0071] In an embodiment of the present invention, an
ultrasonic probe device 302 is formed by combining the
ultrasonic probe modules 301a and 301b illustrated in
FIG. 7, and the ultrasonic probe modules 301a and 301b
include the unit ultrasonic probes 101, 102, 103, 104,
105, 106, 107, and 108 disposed in symmetric shapes.
[0072] 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 re-
maining ultrasonic probe module 301b 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.

[0073] The ultrasonic probe modules 301a and 301b
illustrated in FIG. 7 are disposed to face each other, and
in the ultrasonic probe modules 301a and 301billustrated
in FIG. 7, the one sides of the rear blocks, which are
disposed in the staircase shape, are disposed to face
each other.

[0074] 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 over-
lapping thereof.

[0075] Further, separation distances between the pie-
zoelectric wafers 31, 32, 33, 34, 35, 36, 37, and 38 which
symmetrically face each other with respect to a direction
in which the lengths of the flexible substrate parts in-
crease 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
301a and 301b and are bent.

[0076] The ultrasonic probe modules 301a and 301b
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.

[0077] 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 301b in which the four unit ul-
trasonic probes 101, 102, 103, and 104 according to an
embodiment of the present invention are stacked.
[0078] In an embodiment of the present invention, the
ultrasonic probe device 303 is formed by combining the
ultrasonic probe modules 301a and 301b illustrated in
FIG. 8, and each of the ultrasonic probe modules 301a
and 301b includes the unit ultrasonic probes 101, 102,
103, and 104 disposed in symmetrical shapes.

[0079] In FIG. 8, one sides of the rear blocks included
in the ultrasonic probe module 301a and stacked in dif-
ferent sizes, and one sides of the rear blocks included in
the remaining ultrasonic probe module 301b and stacked
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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.

[0080] The ultrasonic probe modules 301a and 301b
illustrated in FIG. 8 are disposed to face each other, and
in the ultrasonic probe modules 301aand 301billustrated
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.

[0081] The piezoelectric wafers are positioned adja-
cent 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.

[0082] FIG. 9 is a cross-sectional view illustrating the
ultrasonic probe device 301 having a structure in which
the ultrasonic probe modules 301a and 301b 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.

[0083] FIG. 10is a cross-sectional view illustrating the
ultrasonic probe device 302 having a structure in which
the ultrasonic probe modules 301a and 301b 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.
[0084] 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 301b
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.
[0085] Referringto 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.
[0086] FIG. 12 is a view illustrating a shape in which
the unit ultrasonic probes 101, 102, 103, and 104 accord-
ing 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.

[0087] Referringto 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 ultra-
sonic probes 101, 102, 103, and 104 according to an
embodiment of the presentinvention as seen from above,
and a view illustrating that areas of the piezoelectric wa-
fers 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.

[0088] Referringto FIG. 14, a stacked shape of the unit
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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 ul-
trasonic probes 101, 102, 103, and 104 according to an
embodimentofthe presentinvention 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.

[0089] Referring to FIG. 15, an ultrasonic imaging de-
vice 70 according to an embodiment of the present in-
vention 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.
[0090] 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 ultrasonic probe 300. The acoustic lens 80 may
be a lens whichis used for focusing of an ultrasonicimage
and use silicon as its material. Meanwhile, the remaining
parts inside the case 90 ware described above in detail.
[0091] As described above, the ultrasonic probe mod-
ule, the ultrasonic probe and the manufacturing method
thereof according to the present invention are described
with reference to the accompanying embodiments.
Meanwhile, the embodiments disclosed in this specifica-
tion and drawings are only examples to help understand-
ing of the invention and the invention is not limited thereto.
It is apparent to those skilled in the art that various mod-
ifications based on the technological scope of the inven-
tion in addition to the embodiments disclosed herein can
be made.

[Industrial Applicability]

[0092] 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 re-
flected 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 nonde-
structive inspections and the like.

Claims
1. A unit ultrasonic probe comprising:

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 connection with the flexible substrate
part, is formed smaller than the rear block part,
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and generates an ultrasonic wave.

The unit ultrasonic probe of claim 1, wherein the rear
block part has a first width and a first height, and the
flexible substrate part has the first height and a sec-
ond width greater than the first width.

The unit ultrasonic probe of claim 1, wherein the pi-
ezoelectric wafer formed on the upper surface of the
flexible substrate part has a first height and a third
width less than the first width.

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
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 flex-
ible substrate partand is in electrical connection
with the second flexible substrate part.

The ultrasonic probe module of claim 4, wherein a
size of the second rear block partis smaller than that
of the first rear block part, the first and second pie-
zoelectric wafers are formed in the same size, and
the first and second piezoelectric wafers are dis-
posed not to overlap each other.

The ultrasonic probe module of claim 4, 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.

The ultrasonic probe module of claim 4, wherein the
other ends opposite one ends of the firstand second
flexible substrate parts on which the first and second
piezoelectric wafers are disposed extend toward out-
sides of the first and second rear block parts and are
bent from the first and second rear block parts.

The ultrasonic probe module of claim 4, wherein a
size of the first piezoelectric wafer is smaller than or

equal to that of the second piezoelectric wafer.

The ultrasonic probe module of claim 4, wherein the
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second flexible substrate part overlaps a part of the
first piezoelectric wafer, and the second flexible sub-
strate part is in electrical connection with the first
piezoelectric wafer.

An ultrasonic probe device comprising a plurality of
ultrasonic probe modules which are formed by stack-
ing 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 connec-
tion with the flexible substrate parts, and one ends
ofthe 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.

The ultrasonic probe device of claim 10, wherein the
one ends of the ultrasonic probe modules are dis-
posed to face each other.

The ultrasonic probe device of claim 11, wherein the
flexible substrate parts included in each of the ultra-
sonic probe modules are disposed at outsides of
each of the ultrasonic probe modules.

The ultrasonic probe device of claim 10, wherein, in
the ultrasonic probe modules, the other ends oppo-
site the one ends of the rear block parts formed in a
staircase shape and aligned in the same plane are
disposed to face each other.

The ultrasonic probe device of claim 13, wherein the
flexible substrate parts are disposed inside the ultra-
sonic probe modules.

The ultrasonic probe device of claim 10, 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.

The ultrasonic probe device of claim 10, wherein the
first and second flexible substrate parts extend to-
ward the other sides of the firstand second rear block
parts and are bent.
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