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Description
BACKGROUND
1. Field

[0001] Embodiments of the present invention relate to
anultrasound diagnostic apparatus management system
that can improve performance of an ultrasound diagnos-
tic apparatus having degraded performance due to a
long-term usage or other reasons and promote hygiene
of a subject by maintaining a clean ultrasound diagnostic
apparatus, and a method of controlling the ultrasound
diagnostic apparatus management system.

2. Description of the Related Art

[0002] An ultrasound diagnostic apparatus is an appa-
ratus that radiates an ultrasound signal toward a desired
region inside a body from a body surface of a subject and
obtains atomogram of a soft tissue or an image of a blood
flow in a non-invasive manner using information on a
reflected ultrasound signal (ultrasound echo signal). The
ultrasound diagnostic apparatus is advantageous in that
it is small, cheap, can display in real time, and has high
safety due to no exposure to X-rays, compared to other
image diagnostic apparatuses such as an X-ray diagnos-
tic apparatus, an X-ray computerized tomography (CT)
scanner, a magnetic resonance imaging (MRI) appara-
tus, and a nuclear medicine diagnostic apparatus. Due
to these advantages, the ultrasound diagnostic appara-
tus is being widely used for heart, abdomen, urinary or-
gan, and obstetrics diagnoses.

[0003] The ultrasound diagnostic apparatus transmits
an ultrasound signal to the subject in order to obtain an
ultrasound image of the subject, and includes an ultra-
sound diagnostic apparatus for receiving an ultrasound
echo signal reflected from the subject.

[0004] The ultrasound diagnostic apparatus includes
a transducer. Here, the transducer may include a piezo-
electric layer configured to mutually convert an electrical
signal and an acoustic signal by vibrating a piezoelectric
material, amatching layer configured to reduce an acous-
ticimpedance difference between the piezoelectric layer
and the subject such that an ultrasound generated from
the piezoelectric layer is delivered to the subject maxi-
mally, a lens layer configured to focus the ultrasound
propagating to a front of the piezoelectric layer to a spe-
cific point, and an absorbing layer configured to prevent
image distortion by blocking the ultrasound from propa-
gating to a rear of the piezoelectric layer.

[0005] Due to a long-term usage or other reasons, in
the piezoelectric layer of the ultrasound diagnostic ap-
paratus, a polarization array of the piezoelectric layer is
shifted. As a result, piezoelectric performance may be
degraded. A great deal of research on such problems
has been conducted.

[0006] In the US 2004/179332 A1 a portable ultra-
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sound unit and docking cart for the unit are provided.
When the portable unit is mounted to the docking cart,
the docking cart transforms the portable unit into a cart-
based system with enhanced features and functionality
such as improved ergonomics, ease of use, a larger dis-
play format, external communications connectivity, mul-
tiple transducer connections, and increased data
processing capabilities. A clinician display and patient
display may be provided on the cart. Communications
circuitry in the docking cart may be used to support com-
munications between the docking cart’s processor and
external networks and devices. The docking cart may
receive physiological signals such as cardiac signals and
may use this information to synchronize ultrasound im-
aging operations with a patient’s physiological condition.
Adjustable user interface controls, data handling fea-
tures, security features, power control functions, and
thermal management capabilities may be provided in the
docking cart.

[0007] Inthe US 2012/265027 A1 an ultrasound diag-
nostic system includes a portable ultrasound diagnostic
device and an extended docking device to which the port-
able ultrasound diagnostic device is detachably mount-
ed, wherein at least one of probes and channels are ex-
tended when the portable ultrasound diagnostic device
is mounted to the extended docking device. Also, the
ultrasound diagnostic system may further include an in-
door ultrasound diagnostic device including a portable
docking part, and the portable ultrasound diagnostic de-
vice may include a cart-based docking part and be con-
nected to the indoor ultrasound diagnostic device. The
ultrasound diagnostic system may enhance portability of
the portable ultrasound diagnostic device and simulta-
neously achieves superior ultrasound diagnostic per-
formance and quality also in the portable ultrasound di-
agnostic device through extension of the probes, signal
channels, diagnostic items, or diagnostic performance,
as occasion demands.

[0008] The US 2004/150963 A1 describes a system
for use with a core module for diagnostic ultrasound, the
system comprising at least one core module having a
housing, system electronics package and a 1/O port and
one or more docking station(s) in electronic communica-
tion with a plurality of peripheral devices, the docking
station capable of releasable connection to the core mod-
ule. The invention further details the individual modular
components of the system, being a receptacle connector,
a docking station, a multiple transducer adaptor and a
mobile docking station.

SUMMARY

[0009] The present invention provides an ultrasound
diagnostic apparatus management system in which, after
an ultrasound diagnostic apparatus is docked in a rear-
rangement unit, a capacitance of a piezoelectric layer of
an acoustic module is measured, and a voltage for rear-
rangement is applied to the piezoelectric layer of the
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acoustic module until a value thereof exceeds a prede-
termined value, and a method of controlling the ultra-
sound diagnostic apparatus management system.
[0010] Accordingtoan aspect of the presentinvention,
there is provided an ultrasound diagnostic apparatus
management system. The system includes a diagnosis
unit including an acoustic module and a connecting unit
of the diagnosis unit; a rearrangement unit including a
connecting unit for rearrangement in which the connect-
ing unit of the diagnosis unitis docked and a power supply
unit for rearrangement; a detecting unit configured to
measure a capacitance of a piezoelectric layer of the
acoustic module; and a control unit configured to control
such thatthe power supply unit for rearrangement applies
a voltage for rearrangement to the piezoelectric layer of
the acoustic module when the measured capacitance is
a predetermined value or less.

[0011] Also, according to the embodiment, by switch-
ing between an ultrasound-generation-signal receiving
unit and the connecting unit of the diagnosis unit, it is
possible to prevent a reverse voltage from entering the
ultrasound-generation-signal receiving unit.

[0012] Also, according to the embodiment, an ultra-
sound generation signal may be wirelessly received, and
the power supply unit for rearrangement may wirelessly
apply the voltage for rearrangement.

[0013] Also, according to the embodiment, the system
may include a cleaning unit configured to clean an ultra-
sound diagnostic apparatus and a sterilizing unit config-
ured to sterilize the ultrasound diagnostic apparatus.
[0014] According to another aspect of the present in-
vention, there is provided a method of controlling an ul-
trasound diagnostic apparatus management system.
The method includes docking a diagnosis unitin a power
supply unit for rearrangement; measuring a capacitance
of a piezoelectric layer of an acoustic module in the di-
agnosis unit; and applying, by the power supply unit for
rearrangement, a voltage for rearrangement to the pie-
zoelectric layer of the acoustic module of the docked di-
agnosis unit when the measured capacitance is a pre-
determined value or less.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a cross-sectional view of an acoustic mod-
ule in a diagnosis unit according to an embodiment;

FIG. 2 is a perspective view of a Perovskite crystal
structure of a piezoelectric layer molecule of the
acoustic module according to the embodiment;

FIG. 3 is a perspective view of an appearance an
ultrasound diagnostic apparatus management sys-
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tem before the diagnosis unit is docked in a rear-
rangement unit according to the embodiment;

FIG. 4 is a perspective view of an appearance of the
ultrasound diagnostic apparatus management sys-
tem after the diagnosis unit is docked in the rear-
rangement unit according to the embodiment;

FIG. 5 is a cross-sectional view of the ultrasound
diagnostic apparatus management system after the
diagnosis unit is docked in the rearrangement unit
according to the embodiment;

FIGS. 6A and 6B are perspective views of the rear-
rangement unit including two connecting units for re-
arrangement having asymmetric shapes according
to the embodiment;

FIGS. 7A and 7B are conceptual diagrams illustrat-
ing a switching unit that is connected to a piezoelec-
tric layer by switching between an ultrasound-gen-
eration-signal receiving unit and the connecting unit
of the diagnosis unit according to the embodiment;

FIG. 8 is a perspective view of the ultrasound diag-
nostic apparatus management system applied to an
ultrasound diagnostic system according to the em-
bodiment; and

FIG. 9is a flowchart illustrating a method of applying
a voltage for rearrangement from a power supply
unit for rearrangement to an acoustic module de-
pending on a capacitance of the acoustic module
according to an embodiment.

DETAILED DESCRIPTION

[0016] Hereinafter, in order to facilitate understanding
and reproduce by those skilled in the art, the present
invention will be described in detail by explaining exem-
plary embodiments with reference to the accompanying
drawings. When it is determined that detailed explana-
tions of related well-known functions or configurations
unnecessarily obscure the gist of the embodiments, the
detailed description thereof will be omitted.

[0017] Terms described in below are selected by con-
sidering functions in the embodiment and meanings may
vary depending on, for example, a user or operator’s in-
tentions or customs. Therefore, in the following embod-
iments, when terms are specifically defined, the mean-
ings of terms should be interpreted based on definitions,
and otherwise, should be interpreted based on general
meanings recognized by those skilled in the art.

[0018] Also, although configurations of selectively de-
scribed aspects or selectively described embodiments in
below are illustrated as a single integrated configuration
in the drawings, unless otherwise described, it should be
understood that these are freely combined with each oth-
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er when technological contradiction of these combina-
tions is not apparent for those skilled in the art.

[0019] Hereinafter, an embodiment of an ultrasound
diagnostic apparatus management system will be de-
scribed with the accompanying drawings.

[0020] FIG. 1 illustrates a cross-section of an acoustic
module provided in an ultrasound diagnosis unit accord-
ing to an embodiment.

[0021] Asillustrated in FIG. 1, an ultrasound diagnosis
unit 2 includes an acoustic module 30 having a piezoe-
lectric layer 32, an absorbing layer 33 provided below
the piezoelectric layer 32, and a matching layer 31 pro-
vided above the piezoelectric layer 32, a protection layer
34 configured to cover an upper surface and a part of a
side surface of the acoustic module 30, and a lens layer
35 configured to cover an upper surface and a side sur-
face of the protection layer 34.

[0022] The acoustic module 30 may also be called an
ultrasound transducer.

[0023] Avoltageis generated when a mechanical pres-
sure is applied to a predetermined material and mechan-
ical deformation occurs when the voltage is applied,
which is called a piezoelectric effect and a converse pi-
ezoelectric effect. A material having these effects may
be called a piezoelectric material. That is, the piezoelec-
tric material may be a material that converts electrical
energy into mechanical vibration energy and mechanical
vibration energy into electrical energy.

[0024] The ultrasound diagnosis unit 2 includes the pi-
ezoelectric layer 32 made of a piezoelectric material that
generates an ultrasound by converting an electrical sig-
nal into mechanical vibration when the electrical signal
is applied.

[0025] The piezoelectric material forming the piezoe-
lectric layer 32 may include a ceramic of lead zirconate
titanate (PZT), PMN-PT single crystals made of a solid
solution of lead magnesium niobate and lead titanate, or
PZNT single crystals made of a solid solution of lead zinc
niobate and lead titanate. Alternatively, various materials
for converting an electrical signal into mechanical vibra-
tion may also be used as an example of the piezoelectric
material forming the piezoelectric layer 32.

[0026] Also, the piezoelectric layer 32 may also be ar-
ranged in a single layer structure or a multilayer stacked
structure. In general, when the piezoelectric layer 32 hav-
ing a stacked structure is used, it is easy to adjust an
impedance and a voltage, thereby obtaining good sen-
sitivity and energy conversion efficiency, and a smooth
spectrum. Alternatively, for performance of the piezoe-
lectric layer 32, various structures may also be used as
an example of the structure of the piezoelectric layer 32.
[0027] The absorbing layer 33 is provided below the
piezoelectric layer 32, absorbs the ultrasound thatis gen-
erated from the piezoelectric layer 32 and propagates to
a rear thereof. Therefore, it is possible to prevent the
ultrasound from propagating to a rear of the piezoelectric
layer 32. Thus, the absorbing layer 33 prevents animage
from being distorted. In order to improve an attenuation
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or blocking effect of the ultrasound, the absorbing layer
33 may be manufactured in a plurality of layers. Alterna-
tively, in order to improve the attenuation or blocking ef-
fect of the ultrasound, various structures may also be
used as an example of the structure of the absorbing
layer 33.

[0028] The matching layer 31 may be provided above
the piezoelectric layer 32. The matching layer 31 reduces
an acoustic impedance difference between the piezoe-
lectric layer 32 and a subject and matches acoustic im-
pedances of the piezoelectric layer 32 and the subject,
which causes the ultrasound generated from the piezo-
electric layer 32 to be efficiently delivered to the subject.
For this purpose, the matching layer 31 may have an
intermediate value between the acoustic impedance of
the piezoelectric layer 32 and the acoustic impedance of
the subject.

[0029] The matching layer 31 may be made of a glass
or resin material. Alternatively, in order to match the
acoustic impedances of the piezoelectric layer 32 and
the subject, various materials may also be used as an
example of the material forming the matching layer 31.
[0030] In addition, the matching layer 31 may be con-
stituted by a plurality of matching layers 31 such that the
acoustic impedance gradually changes from the piezo-
electric layer 32 to the subject, and the plurality of match-
ing layers 31 may be made of different materials. Alter-
natively, in order to gradually change the acoustic im-
pedance, various structures may also be used as an ex-
ample of the structure of the matching layer 31.

[0031] Also, the piezoelectric layer 32 and the match-
ing layer 31 may be processed in a 2D array form having
a matrix form or in a 1D array form by a dicing process.
[0032] The protectionlayer 34 may be provided to cov-
er an upper surface of the matching layer 31 and a part
of a side surface of the acoustic module 30. The protec-
tion layer 34 may include a chemical shield that can pro-
tect internal components from water and chemicals used
for disinfection and the like by coating or depositing a
conductive material onto a surface of a moisture-resistant
and chemical-resistant film. The chemical shield may be
formed such that a polymer film is formed in the upper
surface of the matching layer 31 and a part of the side
surface of the acoustic module 30 by performing parylene
coating. Also, the chemical shield may be formed by ap-
plying cross-section sputtering to the polymer film.
[0033] Also, the protection layer 34 may include a radio
frequency shield (RF Shield) that can prevent a high-
frequency component, which can be generated from the
piezoelectric layer 32, from being leaked to the outside
and block entering of an external high-frequency signal.
Alternatively, in order to block inflows and outflows of the
high-frequency component, various configurations may
also be used as an example of the configuration of the
protection layer 34.

[0034] The lens layer 35 may be provided to cover an
upper surface and a side surface of the protection layer
34. The lens layer 35 may use a low-attenuation material
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in order to prevent an ultrasound signal generated from
the piezoelectric layer 32 from being attenuated. For ex-
ample, an epoxy such as a low viscosity epoxy resin
(DER322) or DEH24 may be used. Alternatively, in order
to prevent attenuation of the ultrasound signal, various
materials may also be used as an example of the material
of the lens layer 35. In this manner, when the lens layer
35 is made of the low-attenuation material, it is possible
to improve sensitivity of the ultrasound signal.

[0035] Also, the lens layer 35 is provided to cover a
part of a kerf of the acoustic module 30, which is a part
of a side surface of the acoustic module 30, thereby re-
ducing crosstalk.

[0036] Hereinafter, amolecular structure of Perovskite
4 forming the piezoelectric layer 32 according to the em-
bodiment will be examined and rearrangement of the pi-
ezoelectric layer 32 will be described with reference to
FIG. 2.

[0037] FIG. 2 illustrates a molecular structure of Per-
ovskite 4 of the piezoelectric layer 32 of the acoustic mod-
ule according to the embodiment.

[0038] Perovskite is one of crystal structures and may
be a crystal structure of most of double oxides represent-
ed as a chemical formula RMX_3. In general, a ceramic
used as the piezoelectric material may have a crystal
structure Perovskite 4.

[0039] As illustrated in FIG. 2, in the crystal structure
of Perovskite 4, a white circle 6 may indicate an atom R,
a circle 5 having an oblique line therein may indicate an
atom M, and a black circle 7 may indicate an atom X.
Atoms R indicated by the white circle 6 form a simple
cubic lattice, the atom M indicated by the circle 5 having
anoblique line therein is in a center thereof, and the atom
X indicated by the black circle 7 may be in a center of a
plane including the atoms Rindicated by four white circles
6.

[0040] Inthe crystal structure of Perovskite 4, the atom
M indicated by the circle 5 having an oblique line therein
may be positioned apart from the center in an ionic state.
Accordingly, when the piezoelectric layer 32 is manufac-
tured, in order to generate mechanical vibration in a con-
stant direction, a poling voltage, which is a strong DC
electric field, is applied such that molecules having the
crystal structure of Perovskite 4 may be arranged to have
constant directivity.

[0041] The piezoelectric layer 32 in which the poling
voltage is applied and internal molecules of the piezoe-
lectric layer 32 having the crystal structure of Perovskite
4 such as a ceramic are arranged in a one direction may
fail to keep the constant directivity due to a long-term
usage or other reasons. Accordingly, a capacitance of
the piezoelectric layer 32 having the crystal structure of
Perovskite 4 may decrease. In this case, a power supply
unitforrearrangement 40 of arearrangementunit applies
a voltage to the piezoelectric layer 32 of the diagnosis
unit 2 such that the constant directivity is restored. In this
way, a reduced piezoelectric capability of the acoustic
module 30 in the ultrasound diagnosis unit 2 may be im-
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proved.

[0042] Hereinafter, an ultrasound diagnostic appara-
tus management system 1 including a diagnosis unit 2
and a rearrangement unit 3 according to an embodiment
will be described with reference to FIGS. 3 to 6.

[0043] FIG. 3 illustrates an appearance of the ultra-
sound diagnostic apparatus management system 1 be-
fore the diagnosis unit 2 is docked in the rearrangement
unit 3 according to the embodiment. FIG. 4 illustrates an
appearance of the ultrasound diagnostic apparatus man-
agement system 1 after the diagnosis unit 2 is docked in
the rearrangement unit 3 according to the embodiment.
Also, FIG. 5 illustrates a cross-section of the ultrasound
diagnostic apparatus management system 1 after the di-
agnosis unit 2 is docked in the rearrangement unit 3 ac-
cording to the embodiment.

[0044] The ultrasound diagnostic apparatus manage-
ment system 1 may include the diagnosis unit 2 and the
rearrangement unit 3.

[0045] The diagnosis unit 2 may include a diagnosis
unit housing 10, the acoustic module 30, a detecting unit
16, an ultrasound-generation-signal receiving unit 50, a
switching unit 60, a first connecting unit 11 of the diag-
nosis unit, and a second connecting unit 13 of the diag-
nosis unit.

[0046] The diagnosis unit housing 10 may include var-
ious components necessary for driving the diagnosis unit
2. Specifically, the diagnosis unit housing 10 may protect
various embedded components in safety and provide a
function of stably fixing the various components. The di-
agnosis unithousing 10 may include a central processing
unit (CPU) serving as a control unit, various processing
units such as a graphic processing unit (GPU), a printed
circuit board (PCB), and the like therein, and may also
include various types of storage devices therein as nec-
essary.

[0047] The CPU installed in the diagnosis unit housing
10 may serve as a control unit and may be a kind of a
microprocessor. The microprocessor is a processing de-
vice in which an arithmetic logic calculator, a register, a
program counter, a command decoder, a control circuit,
and the like are integrated into at least one silicon chip.
The CPU generates a control signal for controlling oper-
ations of the diagnosis unit 2 or the rearrangement unit
3, and may deliver the generated control signal to the
acoustic module 30, the detecting unit 16, the ultrasound-
generation-signal receiving unit 50, the switching unit 60,
and the power supply unit for rearrangement. Depending
on embodiments, the CPU determines whether the ca-
pacitance of the acoustic module 30 measured by the
detecting unit 16 is a predetermined value or less, may
instruct that the acoustic module 30 and a connecting
unit for rearrangement are electrically connected through
switching of the switching unit 60 and that a voltage for
rearrangement is applied to the acoustic module 30, and
may also preform signal processing of a received ultra-
sound.

[0048] The GPU referstoaprocessing unitfor process-
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ing information on graphics usually out of microproces-
sors. The GPU may assist a graphic processing function
ofthe CPU orindependently perform graphic processing.
Depending on embodiments, the GPU may perform sig-
nal processing for converting the ultrasound signal re-
ceived by the acoustic module 30 into an ultrasound im-
age signal or signal processing for displaying a currently
measured capacitance of the acoustic module 30 and
operations of the ultrasound diagnostic apparatus man-
agement system.

[0049] The PCB is a board in which a predetermined
circuitis printed. The CPU, the GPU, and various storage
devices may be installed in the PCB. Depending on em-
bodiments, the PCB may be fixed in an inner side surface
of the diagnosis unit housing 10 and provide a function
of stably fixing the CPU and the like.

[0050] The diagnosis unit housing 10 may include var-
ious storage devices therein. The storage device may
include a magnetic disk storage device that stores data
by magnetizing a magnetic disk surface and a semicon-
ductor memory device that stores data using various
types of memory semiconductors. In consideration of a
material, a size, a thickness, and other variables of the
acoustic module 30, the storage device may store a pre-
determined capacitance of the acoustic module 30 in or-
der for the acoustic module 30 to have predetermined
piezoelectric performance or more, a currently measured
capacitance of the acoustic module 30, the voltage for
rearrangement to be applied by the power supply unit for
rearrangement, and the like.

[0051] Also, the diagnosis unit housing 10 may further
include a power source for supplying power to various
components inside the housing or the rearrangement unit
3.

[0052] The acoustic module 30 is positioned in a front
surface of the diagnosis unit 2, and may include the
matching layer 31, the piezoelectric layer 32, and the
absorbing layer 33. As described above, the matching
layer 31 reduces an acoustic impedance difference be-
tween the piezoelectric layer 32 and the subject, and
matches acoustic impedances of the piezoelectric layer
32 and the subject, which causes the ultrasound gener-
ated from the piezoelectric layer 32 to be efficiently de-
livered to the subject. When an electrical signal is applied,
the piezoelectric layer 32 converts the electrical signal
into mechanical vibration, the absorbing layer 33 absorbs
the ultrasound that is generated from the piezoelectric
layer and propagates backward so that it is possible to
block the ultrasound from propagating to a rear of the
piezoelectric layer 32.

[0053] Materials and structural shapes of the matching
layer 31, the piezoelectric layer 32, and the absorbing
layer 33 may be the same as those in the above descrip-
tion.

[0054] The detecting unit 16 measures a capacitance
of the piezoelectric layer 32 of the acoustic module 30
and may be positioned at both sides of the acoustic mod-
ule 30.
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[0055] Measurement of the capacitance may be per-
formed such that an AC voltage is applied to measure a
currentflowing in the piezoelectric layer 32 and the meas-
ured current is converted into a capacitance. The detect-
ing unit 16 may use a digital multi meter (DMM) or an
analog multi meter (AMM). Alternatively, in order to
measure the capacitance of the piezoelectric layer 32,
the detecting unit 16 of various methods may also be
used as an example.

[0056] The ultrasound-generation-signalreceiving unit
50 is positioned in a rear surface of the diagnosis unit 2,
may receive a signal for controlling the diagnosis unit 2
from the outside, and may also receive a signal for con-
trolling the rearrangement unit 3 depending on the em-
bodiment.

[0057] Also, the ultrasound-generation-signal receiv-
ing unit 50 may receive a control signal from the outside
via wired and/or wireless communication. Specifically,
the ultrasound-generation-signal receiving unit 50 may
include an infrared (IR) communication module, an RF
receiving antenna, and the like. Alternatively, various el-
ements for wireless communication may also be used as
an example of the ultrasound-generation-signal receiv-
ing unit.

[0058] The switching unit 60 is provided adjacent to
the connecting unit of the diagnosis unit. When there is
no input signal for rearrangement, the switching unit 60
electrically connects the acoustic module 30 and the ul-
trasound-generation-signal receiving unit 50. However,
when the input signal for rearrangement is received, the
switching unit 60 may electrically connect the acoustic
module 30 and the power supply unit for rearrangement
through switching.

[0059] Also, since the switching unit 60 needs to cor-
respond to the voltage for rearrangement causing a
strong electric field, a photocoupler for a high voltage, a
transistor, or an FET may be used. Alternatively, a con-
figuration in which the voltage for rearrangement does
not enter the ultrasound-generation-signal receiving unit
50 may also be used as an example of the switching unit
60.

[0060] The first connecting unit 11 of the diagnosis unit
and the second connecting unit 13 of the diagnosis unit
are positioned at both sides of the diagnosis unitand may
be electrically connected to a first connecting unit for re-
arrangement 12 and a second connecting unit for rear-
rangement 14, respectively.

[0061] Similar to the above-described switching unit
60, since a high voltage for rearrangement of the rear-
rangement unit 3 is applied, a material that has excellent
conductivity at a high voltage and prevents the voltage
from being leaked to the outside may be used as an ex-
ample of the connecting unit of the diagnosis unit.
[0062] Also, the diagnosis unit includes a plurality of
connecting units. In order for a user to easily identify di-
rectivity of the diagnosis unit 2 docked in the rearrange-
ment unit 3, the plurality of connecting units of the diag-
nosis unit may have different shapes. These different
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shapes will be described below.

[0063] The rearrangement unit 3 may include a rear-
rangement unit housing 20, the power supply unit for re-
arrangement 40, a detecting unit 21, a display unit 22,
the first connecting unit for rearrangement 12, and the
second connecting unit for rearrangement 14.

[0064] Similar to the diagnosis unit housing 10, the re-
arrangement unit housing 20 may include various com-
ponents necessary for driving the diagnosis unit 2. Spe-
cifically, the rearrangement unit housing 20 may protect
the various embedded components in safety and provide
a function of stably fixing the various components. The
the rearrangement unit housing 20 may include a central
processing unit (CPU) serving as a control unit, various
processing units such as a graphic processing unit
(GPU), a printed circuit board (PCB), and the like therein,
and may also include various types of storage devices
therein as necessary. Also, the CPU included in the the
rearrangement unit housing 20 may serve as a control
unit.

[0065] Kinds and functions of the various components
included in the rearrangement unit housing 20 may be
the same as those in the above-described diagnosis unit
housing 10 or may differ.

[0066] The power supply unit for rearrangement 40 is
included in the rearrangement unit housing 20, is elec-
trically connected to the diagnosis unit2, and may provide
the voltage for rearrangement to the piezoelectric layer
32 when an input signal for rearrangement is applied. In
general, the voltage for rearrangement may be provided
by power provided from the outside and the voltage for
rearrangement may also be wirelessly provided without
power provided from the outside via a wired line.
[0067] Specifically, the voltage for rearrangement may
be provided using a battery and a voltage amplifying cir-
cuit, and the voltage for rearrangement may also be pro-
vided by charging a battery wirelessly. Alternatively, var-
ious methods of providing the voltage for rearrangement
without power provided from the outside via a wired line
may also be used as an example of a wireless power
supply device.

[0068] Also, the voltage for rearrangement provided
from the power supply unit for rearrangement 40 needs
a strong electric field in order to constantly change direc-
tivity of the crystal structure of Perovskite 4 of the piezo-
electric layer 32, and thereby a high voltage is necessary.
Specifically, in consideration of various components of
the ultrasound diagnostic apparatus management sys-
tem, a predetermined voltage for rearrangement in a
range of 100 [V]to 200 [V] may be provided. Alternatively,
the voltage for rearrangement determined by the user’s
input may be provided.

[0069] The detecting unit 21 measures a capacitance
of the piezoelectric layer in the acoustic module of the
diagnosis unit 2. Functions, shapes, materials, and the
like of the detecting unit 21 included in the rearrangement
unit may be the same as those in the detecting unit 16
included in the above-described diagnosis unit 2 or may
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differ.

[0070] The display unit 22 may display operations of
the ultrasound diagnostic apparatus management sys-
tem. Specifically, the display unit 22 may display the ca-
pacitance of the piezoelectric layer measured by the de-
tecting unit 16 of the diagnosis unit or the detecting unit
21 of the rearrangement unit, errors of the piezoelectric
layer based on the measured capacitance, a rearrange-
ment operation, completion of the rearrangement oper-
ation, a cleaning operation, a sterilization operation, and
the like.

[0071] The first connecting unit for rearrangement 12
and the second connecting unit for rearrangement 14 are
positioned at both sides of the diagnosis unit 2 and may
be electrically connected to the first connecting unit 11
of the diagnosis unit and the second connecting unit 13
of the diagnosis unit, respectively.

[0072] Since a high voltage for rearrangement of the
rearrangement unit 3 is applied, a material that has ex-
cellent conductivity at a high voltage and prevents the
voltage from being leaked to the outside may be used as
an example of the connecting unit for rearrangement.
[0073] Also, a plurality of connecting units for rear-
rangement are provided. In order for the user to easily
identify directivity of the diagnosis unit 2 docked in the
rearrangement unit 3, the plurality of connecting units for
rearrangement may have different shapes. These differ-
ent shapes will be described below.

[0074] Depending on the embodiment, the rearrange-
ment unit 3 may also include a cleaning unit and a ster-
ilizing unit.

[0075] The cleaningunitmayremove aforeign material
existing on a surface of the diagnosis unit 2. Specifically,
a brush in the form of a hairbrush is provided in an inner
side of the rearrangement unit 3 and eliminates the for-
eign material existing on the surface of the diagnosis unit
2. A cleaning solution is injected into an inner side of a
rearrangement housing and eliminates the foreign ma-
terial existing on the surface of the diagnosis unit 2 using
the brush or ultrasound vibration. Alternatively, in order
to eliminate the foreign material existing on the surface
of the diagnosis unit 2, various methods, structures, and
the like may also be used as an example of the cleaning
unit.

[0076] The sterilizing unit eliminates bacteria in the di-
agnosis unit 2, thereby improving hygiene of the subject.
Specifically, an ultraviolet light generator is provided in
the inner side of the rearrangement unit 3, and the bac-
teria in the diagnosis unit 2 may be eliminated through
ultraviolet light provided by the ultraviolet light generator.
Similar to the cleaning solution, a sterilizing solution is
injected into the inner side of the rearrangement housing,
and the bacteria may be eliminated using vibration of the
ultrasound. Also, the rearrangement housing is made of
amaterial including silver ions (AG+), and thereby a ster-
ilization effect may be obtained. Alternatively, in order to
eliminate the bacteria in the diagnosis unit 2, various
methods, structures, and the like may also be used as



13 EP 2 889 614 B1 14

an example of the sterilizing unit.

[0077] Hereinafter, a shape of the connecting unit
which allows the user to easily recognize directivity of
the diagnosis unit docked in the rearrangement unit 3
using the connecting units for rearrangement having dif-
ferent shapes according to the embodiment will be de-
scribed with reference to FIGS. 6A and 6B.

[0078] FIGS. 6A and 6B illustrate the rearrangement
unit 3 including two connecting units for rearrangement
having asymmetric shapes according to the embodi-
ment.

[0079] The connecting unitforrearrangementmay pro-
vide the voltage for rearrangement provided from the
power supply unit for rearrangement 40 of the rearrange-
ment unit 3 to the piezoelectric layer 32 of the acoustic
module 30 through the connecting unit of the diagnosis
unit. As illustrated in FIGS. 6A and 6B, the connecting
unitfor rearrangement may be positioned at two positions
of an inner side surface of the rearrangement housing.
[0080] Also, the first connecting unit for rearrangement
12 and the first connecting unit 11 of the diagnosis unit,
and the second connecting unit for rearrangement 14
and the second connecting unit 13 of the diagnosis unit
are structurally connected in corresponding male and fe-
male pairs. However, the first connecting unit for rear-
rangement 12 and the second connecting unit 13 of the
diagnosis unit, and the second connecting unit for rear-
rangement 14 and the first connecting unit 11 of the di-
agnosis unit have non-corresponding male and female
pairs. As a result, the first connecting unit for rearrange-
ment 12 and the second connecting unit 13 of the diag-
nosis unit, and the second connecting unit for rearrange-
ment 14 and the first connecting unit 11 of the diagnosis
unit may not be structurally and electrically connected.
[0081] Forexample, as illustrated in FIGS. 6A and 6B,
the first connecting unit for rearrangement 12 may have
a groove formed therein. The second connecting unit for
rearrangement 14 may be formed in a shape projecting
outward. Also, the first connecting unit of the connecting
unit may be formed in a shape projecting outward, and
the second connecting unit of the connecting unit may
have a groove formed inward. In this manner, structural
or electrical connections may be provided between the
first connecting unit for rearrangement 12 and the first
connecting unit 11 of the diagnosis unit, and between the
second connecting unit for rearrangement 14 and the
second connecting unit 13 of the diagnosis unit. Howev-
er, structural or electrical connections may not be pro-
vided between the first connecting unit for rearrangement
12 and the second connecting unit 13 of the diagnosis
unit, and between the second connecting unit for rear-
rangement 14 and the first connecting unit 11 of the di-
agnosis unit.

[0082] According to this structure, when the user in-
serts the diagnosis unit to be docked in the rearrange-
ment unit 3 in a direction in which the first connecting unit
for rearrangement 12 matches with the first connecting
unit 11 of the diagnosis unit and the second connecting
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unit for rearrangement 14 matches with the second con-
necting unit 13 of the diagnosis unit, easy docking is pos-
sible. However, when the user inserts the diagnosis unit
to be docked in the rearrangement unit 3 in a direction
in which the first connecting unit for rearrangement 12
matches with the second connecting unit 13 of the diag-
nosis unit and the second connecting unit for rearrange-
ment 14 matches with the first connecting unit 11 of the
diagnosis unit, docking is not possible. In this manner,
the user may easily identify directivity of the diagnosis
unit docked in the rearrangement unit 3.

[0083] Alternatively, various shapes and numbers of
the connecting units in which the user can easily identify
directivity between the rearrangement unit 3 and the di-
agnosis unit may also be used as examples of the con-
necting unit for rearrangement and the connecting unit
of the diagnosis unit.

[0084] Hereinafter, the switching unit 60 for removing
impacts applied on various components of the ultrasound
diagnostic apparatus management system due to a
surge voltage or a reverse voltage according to the em-
bodiment will be described with reference to FIGS. 7A
and 7B.

[0085] FIG. 7Aillustrates a case in which the switching
unit 60 connects between the ultrasound-generation-sig-
nal receiving unit 50 and the piezoelectric layer 32 of the
acoustic module. FIG. 7B illustrates a case in which the
switching unit 60 connects between the power supply
unit for rearrangement 40 and the piezoelectric layer 32
of the acoustic module.

[0086] Since the voltage for rearrangement provided
from the power supply unit for rearrangement 40 to the
piezoelectric layer 32 of the acoustic module is high, the
voltage for rearrangement may be delivered to not only
the piezoelectric layer 32 of the acoustic module but also
various components of the diagnosis unit including the
ultrasound-generation-signal receiving unit, thereby
causing impacts. In order to prevent such impacts, the
entering voltage for rearrangement may be controlled by
the switching unit 60.

[0087] When the diagnosis unit does not perform a re-
arrangement operation, as illustrated in FIG. 7A, the
switching unit 60 connects between the ultrasound-gen-
eration-signal receiving unit 50 and the piezoelectric lay-
er 32 of the acoustic module, and an ultrasound image
may be obtained by transmitting and receiving an ultra-
sound. However, when the diagnosis unit performs a re-
arrangement operation, as illustrated in FIG. 7B, the
switching unit 60 connects between the power supply
unit for rearrangement 40 and the piezoelectric layer 32
of the acoustic module, disables an electrical connection
with the ultrasound-generation-signal receiving unit 50,
and thereby the voltage for rearrangement does not enter
the ultrasound-generation-signal receiving unit 50.
[0088] Also, since the switching unit 60 needs to cor-
respond to the voltage for rearrangement causing a
strong electric field, a photocoupler for a high voltage, a
transistor, or an FET may be used. Alternatively, a con-
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figuration in which the voltage for rearrangement does
not enter the ultrasound-generation-signal receiving unit
50 may also be used as an example of the switching unit
60.

[0089] Hereinafter, an embodiment in which the ultra-
sound diagnostic apparatus management system is ap-
plied to an ultrasound diagnostic system will be described
with reference to FIG. 8.

[0090] FIG. 8 illustrates the ultrasound diagnostic ap-
paratus management system applied to the ultrasound
diagnostic system according to the embodiment.
[0091] An ultrasound diagnostic system 70 may in-
clude a main body 71, the ultrasound diagnosis unit 2,
an input unit 77, the rearrangement unit 3, a sub-display
unit 78, and a main display unit 79.

[0092] The main body 71 may accommodate a trans-
mission signal generating unit of the ultrasound diagnos-
tic system 70. When an ultrasound diagnosis command
is input by an inspector, the transmission signal gener-
ating unit may generate a transmission signal and deliver
the signal to the ultrasound diagnosis unit 2.

[0093] At least one female connector 75 may be pro-
vided in a side of the main body 71. A male connector
74 connected to a cable 73 may be physically coupled
to the female connector 75. The transmission signal gen-
erated by the transmission signal generating unit may be
transmitted to the ultrasound diagnosis unit 2 through the
cable 73 and the male connector 74 connected to the
female connector 75 of the main body 71.

[0094] Meanwhile, a plurality of castors 76 for moving
the ultrasound diagnostic system 70 may be provided
below the main body 71. The plurality of castors 76 en-
able the ultrasound diagnostic system 70 to be fixed at
a specific place or to move in a specific direction.
[0095] The ultrasound diagnosis unit 2 is a unit that
comes in contact with a body surface of the subject, and
may transmit and receive an ultrasound. Specifically, the
ultrasound diagnosis unit 2 converts a generation signal
received from the main body 71 into an ultrasound signal,
radiates the converted ultrasound signal onto an inside
of a body of the subject, receives an ultrasound echo
signal reflected from a specific region inside the body of
the subject, and transmits the signal to the main body 71.
[0096] Forthis purpose, a plurality of acoustic modules
configured to generate an ultrasound according to an
electrical signal may be provided in a terminal of a side
of the ultrasound diagnosis unit 2.

[0097] The acoustic module may generate an ultra-
sound according to applied AC power. Specifically, the
AC power may be provided from a power supply device
outside the acoustic module or an internal power storage
device. The piezoelectric layer 32 of the acoustic module
may vibrate according to the provided AC power and gen-
erate an ultrasound.

[0098] The plurality of acoustic modules may be ar-
ranged in a straight line (linear array) or in a curved line
(convex array). A cover covering the acoustic module
may be provided above the acoustic module.
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[0099] The cable 73 is connected to a terminal of the
other side of the ultrasound diagnosis unit 2. The male
connector 74 may be connected to a terminal of the cable
73. The male connector 74 may be physically coupled to
the female connector 75 of the main body 71.

[0100] The input unit 77 is a unit that can receive a
command related to an operation of the ultrasound diag-
nostic system 70. For example, a mode selecting com-
mand such as an A-mode (amplitude mode), a B-mode
(brightness mode), and an M-mode (motion mode), an
ultrasound diagnosis starting command, and the like may
be received through the inputunit 77. The command input
through the input unit 77 may be transmitted to the main
body 71 via wired or wireless communication.

[0101] The input unit 77 may include at least one of a
touchpad, a keyboard, a foot switch, and a foot pedal.
The touchpad and the keyboard may be implemented in
the form of hardware and located above the main body
71. The keyboard may include at least one of a switch,
a key, a wheel, a joystick, a trackball, and a knob. As
another example, the keyboard may also be implement-
ed in the form of software such as a graphic user inter-
face. Inthis case, the keyboard may be displayed through
the sub-display unit 78 or the main display unit 79. The
foot switch or the foot pedal may be provided below the
main body 71, and an operator may control operations
of the ultrasound diagnostic system 70 using the foot
pedal.

[0102] A diagnosis unit holder 72 for mounting the ul-
trasound diagnosis unit 2 may be provided in the vicinity
of the input unit 77. When the ultrasound diagnostic sys-
tem 70 is not used, the inspector may mount and keep
the ultrasound diagnosis unit 2 on the diagnosis unit hold-
er 72. While FIG. 8 illustrates a case in which a single
diagnosis unit holder 72 is provided in the vicinity of the
input unit 77, the present invention is not limited thereto.
Positions and the number of diagnosis unit holders 72
may be variously changed according to an entire design
of the ultrasound diagnostic system 70 or designs or po-
sitions of some components.

[0103] The rearrangement unit 3 may be positioned
below the diagnosis unit holder 72 on which the ultra-
sound diagnosis unit 2 is mounted. When the user inputs
the input signal for rearrangement through the input unit
77, the rearrangement unit 3 may apply the voltage for
rearrangement to the acoustic module of the diagnosis
unit 2 that is fixed by the diagnosis unit holder 72 and
docked in the rearrangement unit 3, and rearrange the
piezoelectric layer 32 of the acoustic module. In this man-
ner, when the user does not perform ultrasound diagno-
sis and keeps the ultrasound diagnosis unit 2 in the di-
agnosis unit holder 72, the capacitance of the acoustic
module is measured and the acoustic module is rear-
ranged when rearrangement is necessary. As aresult, it
is possible to improve degraded performance of the ul-
trasound diagnosis unit 2.

[0104] The sub-display unit 78 may be provided in the
main body 71. FIG. 8 illustrates a case in which the sub-
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display unit 78 is provided above the input unit 77. The
sub-display unit 78 may be implemented as a cathode
ray tube (CRT), a liquid crystal display (LCD), and the
like. The sub-display unit 78 may display an instruction,
a menu necessary for ultrasound diagnosis, and the like.
[0105] The main display unit 79 may be provided in the
main body 71. FIG. 8 illustrates a case in which the main
display unit 79 is provided above the sub-display unit 78.
The main display unit 79 may be implemented as the
CRT or the LCD. The main display unit 79 may display
an ultrasound image obtained in an ultrasound diagnosis
process. The ultrasound image displayed through the
main display unit 79 may include at least one of a 2D
black and white ultrasound image, a 2D color ultrasound
image, a 3D black and white ultrasound image, and a 3D
color ultrasound image.

[0106] FIG. 8 exemplifies a case in which both the sub-
display unit 78 and the main display unit 79 are provided
in the ultrasound diagnostic system 70. However, in
some cases, the sub-display unit 78 may not be provided.
In this case, applications, menus, and the like displayed
through the sub-display unit 78 may be displayed through
the main display unit 79.

[0107] In addition, at least one of the sub-display unit
78 and the main display unit 79 may also be detachable
from the main body 71.

[0108] Hereinafter, amethod of rearranging the acous-
tic module when the diagnosis unit is docked in the re-
arrangement unit 3 by measuring a capacitance of the
acoustic module according to the embodiment will be de-
scribed with reference to FIG. 9.

[0109] FIG. 9 illustrates a method of applying, by the
power supply unit for rearrangement, a voltage for rear-
rangement to the acoustic module depending on the ca-
pacitance of the acoustic module according to the em-
bodiment.

[0110] First, when the user inserts the diagnosis unit
into the rearrangement unit in a set direction and the di-
agnosis unit is docked in the rearrangement unit (S10),
the detecting unit 16 may measure a capacitance of the
acoustic module and determine whether a value thereof
is a predetermined value or less (S20). In this case, the
predetermined capacitance may vary depending on var-
iables such as a length, a thickness, a width, and the like
of the acoustic module, may have a predetermined arbi-
trary value in manufacturing in consideration of a size
and the like of the manufactured acoustic module, or may
have a value input by the user through an input device.
[0111] When the measured capacitance of the acous-
tic module is not a predetermined value or less, it is de-
termined that performance of the acoustic module is in
anormal state, and the rearrangement operation may be
terminated. On the other hand, when the measured ca-
pacitance of the acoustic module is a predetermined val-
ue or less, it is determined that that the performance of
the acoustic module is degraded since molecule arrange-
ment of the Perovskite crystal structure of the piezoelec-
tric layer of the acoustic module fails to keep constant
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directivity due to a long-term usage or other reasons, and
errors may be displayed on the display unit and the like
(S30).

[0112] Then, the control unit checks whether an input
signal for rearrangement is input through the input unit
(S40). When the input signal for rearrangement is not
recognized, the rearrangement operation may be termi-
nated. On the other hand, when the input signal for re-
arrangement is recognized through the input unit, the
connecting unit for rearrangement and the acoustic mod-
ule may be electrically connected through switching
(S50).

[0113] Then, the power supply unit for rearrangement
may apply the voltage for rearrangement to the acoustic
module (S60), and rearrange molecules of the piezoe-
lectric layer such that the molecule arrangement of the
Perovskite crystal structure of the piezoelectric layer of
the acoustic module has constant directivity. In this case,
in order to generate a strong DC electric field, a high
voltage may be applied as the voltage for rearrangement.
For example, a voltage of 100 [V] to 200 [V] may be ap-
plied.

[0114] Finally, even when the voltage for rearrange-
ment is applied to the acoustic module, the detecting unit
16 measures a capacitance of the acoustic module and
may determine whether a value thereof exceeds a pre-
determined capacitance (S70). When the capacitance of
the acoustic module does not exceed a predetermined
value, it is determined that rearrangement is further nec-
essary, and then the voltage for rearrangement may be
applied to the acoustic module again (S60). On the other
hand, when the capacitance of the acoustic module ex-
ceeds the predetermined value, it is determined that re-
arrangement is completed, and then the rearrangement
operation may be terminated.

[0115] In the ultrasound diagnostic apparatus man-
agement system and the method of controlling the ultra-
sound diagnostic apparatus management system, power
for rearrangement is applied according to a state of the
acoustic module of the ultrasound diagnostic apparatus.
Therefore, itis possible to selectively and efficiently man-
age the ultrasound diagnostic apparatus.

Claims

1. An ultrasound diagnostic apparatus management
system (1), comprising:

adiagnosis unit(2) including an acoustic module
(30) and a connecting unit of the diagnosis unit
(2);

a rearrangement unit (3) including a connecting
unit for rearrangement in which the connecting
unit of the diagnosis unit (2) is docked and a
power supply unit for rearrangement (40);

a detecting unit (21) configured to measure a
capacitance of a piezoelectric layer (32) of the
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acoustic module (30); and

a control unit configured to control such that the
power supply unit for rearrangement (40) ap-
plies a voltage for rearrangement to the piezo-
electric layer (32) of the acoustic module (30)
when the measured capacitance is a predeter-
mined value or less.

The system according to claim 1,

wherein the control unit controls such that the power
supply unit for rearrangement (40) applies the volt-
age for rearrangement to the piezoelectric layer (32)
of the acoustic module (30) until the measured ca-
pacitance exceeds a predetermined value.

The system according to claim 1,
wherein the ultrasound diagnosis unit (2) includes:

an ultrasound-generation-signal receiving unit
(50) configured to receive an ultrasound gener-
ation signal; and

a switching unit (60) configured to switch be-
tween the ultrasound-generation-signal receiv-
ing unit (50) and the connecting unit of the diag-
nosis unit (2).

The system according to claim 3,
wherein the ultrasound-generation-signal receiving
unit (50) is able to wirelessly communicate.

The system according to claim 1,

wherein the power supply unit for rearrangement
(40) wirelessly applies the voltage for rearrange-
ment.

The system according to claim 1,
wherein the rearrangement unit (3) includes a clean-
ing unit configured to clean the diagnosis unit (2).

The system according to claim 1,
wherein the rearrangement unit (3) includes a ster-
ilizing unit configured to sterilize the diagnosis unit

@).

The system according to claim 1,

wherein the connecting unitincluding the connecting
unit of the diagnosis unit (2) and the connecting unit
for rearrangement is provided in a plurality of con-
necting units, and each connecting unit has a differ-
ent shape.

A method of controlling an ultrasound diagnostic ap-
paratus management system (1), comprising:

docking a diagnosis unit (2) in a rearrangement
unit (3) including a power supply unit for rear-
rangement (40);

measuring a capacitance of a piezoelectric layer

10

15

20

25

30

35

45

50

55

1"

10.

1.

12.

13.

14.

(32) of an acoustic module (30) in the diagnosis
unit (2); and

applying, by the power supply unitfor rearrange-
ment (40), a voltage for rearrangement to the
piezoelectric layer (32) of the acoustic module
(30) of the docked diagnosis unit (2) when the
measured capacitance is a predetermined value
or less.

The method according to claim 9,

wherein, in the applying of the voltage for rearrange-
ment, the voltage for rearrangement is applied until
the measured capacitance exceeds a predeter-
mined value.

The method according to claim 9, further comprising
switching an acoustic module (30) connected to an
ultrasound-generation-signal receiving unit (50) to a
connecting unit of the diagnosis unit (2) when the
measured capacitance is a predetermined value or
less.

The method according to claim 9,

wherein, in the applying of the voltage for rearrange-
ment, the voltage for rearrangement is wirelessly ap-
plied.

The method according to claim 9, further comprising
cleaning the diagnosis unit (2) using a cleaning unit
of the rearrangement unit (3).

The method according to claim 9, further comprising
sterilizing the diagnosis unit (2) using a sterilizing
unit of the rearrangement unit (3).

Patentanspriiche

1.

Verwaltungssystem (1) fir eine diagnostische Ultra-
schallvorrichtung, welches folgendes aufweist:

eine Diagnoseeinheit (2), die ein Akustikmodul
(30) und eine Verbindungseinheit der Diagno-
seeinheit (2) aufweist;

eine Umgestaltungseinheit (3), die eine Verbin-
dungseinheit zum Umgestalten aufweist, in wel-
cher die Verbindungseinheit der Diagnoseein-
heit (2) angedockt ist, und eine Stromversor-
gungseinheit (40) zur Umgestaltung aufweist;
eine Detektionseinheit (21), die dafiir vorgese-
hen ist, eine Kapazitat einer piezoelektrischen
Schicht (32) des Akustikmoduls (30) zu messen;
und

eine Steuereinheit, die daflir vorgesehen ist, ei-
ne derartige Steuerung vorzunehmen, dass die
Stromversorgungseinheit (40) zur Umgestal-
tung einen Strom zur Umgestaltung auf die pi-
ezoelektrische Schicht (32) des Akustikmoduls
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(30) aufbringt, wenn die gemessene Kapazitat
einen vorbestimmten Wert oder weniger auf-
weist.

System nach Anspruch 1,

wobei die Steuereinheit eine derartige Steuerung
vornimmt, dass die Stromversorgungseinheit (40)
fur die Umgestaltung die Spannung zur Umgestal-
tung auf die piezoelektrische Schicht (32) des Akus-
tikmoduls (30) aufbringt, bis die gemessene Kapa-
zitat einen vorbestimmten Wert Gberschreitet.

System nach Anspruch 1,
wobei die Ultraschalldiagnoseeinheit (2) folgendes
aufweist:

eine Ultraschallerzeugungssignal-Empfangs-
einheit (50), die dafiir vorgesehen ist, ein Ultra-
schallerzeugungssignal zu empfangen; und

eine Schalteinheit (60), die daflirvorgeseheniist,
zwischen der Ultraschallerzeugungssignal-
Empfangseinheit (50) und der Verbindungsein-
heit der Diagnoseeinheit (2) umzuschalten.

System nach Anspruch 3,

wobei die Ultraschallerzeugungssignal-Empfangs-
einheit (50) in der Lage ist, drahtlos zu kommunizie-
ren.

System nach Anspruch 1,

wobei die Stromversorgungseinheit (40) fur die Um-
gestaltung die Spannung fir die Umgestaltung
drahtlos anlegt.

System nach Anspruch 1,

wobei die Umgestaltungseinheit (3) eine Reini-
gungseinheit aufweist, die daflir vorgesehen ist, die
Diagnoseeinheit (2) zu reinigen.

System nach Anspruch 1,

wobei die Umgestaltungseinheit (3) eine Sterilisier-
einheit aufweist, die daflr vorgesehen ist, die Diag-
noseeinheit (2) zu sterilisieren.

System nach Anspruch 1,

wobei die Verbindungseinheit, welche die Verbin-
dungseinheit der Diagnoseeinheit (2) und die Ver-
bindungseinheit fir die Umgestaltung aufweist, in ei-
ner Vielzahl von Verbindungseinheiten vorgesehen
ist, und wobei jede Verbindungseinheit eine unter-
schiedliche Form aufweist.

Verfahren zum Steuern eines Verwaltungssystems
(1) fur eine diagnostische Ultraschallvorrichtung,
welches folgendes aufweist:

Andocken einer Diagnoseeinheit (2) in einer
Umgestaltungseinheit (3), die eine Stromver-

10

15

20

25

30

35

40

45

50

55

12

10.

1.

12.

13.

14.

22

sorgungseinheit (40) fur die Umgestaltung auf-
weist;

Messen einer Kapazitat einer piezoelektrischen
Schicht (32) eines Akustikmoduls (30) in der Di-
agnoseeinheit (2); und

Anbringen,einer Spannung fiir die Umgestal-
tung an die piezoelektrische Schicht (32) des
Akustikmoduls (30) der angedockten Diagno-
seeinheit (2) mittels der Stromversorgungsein-
heit (40) fir die Umgestaltung, wenn die gemes-
sene Kapazitat einen vorbestimmten Wert oder
weniger aufweist.

Verfahren nach Anspruch 9,

wobei bei dem Aufbringen der Spannung fiir die Um-
gestaltung die Spannung fir die Umgestaltung so
lange aufgebracht wird, bis die gemessene Kapazi-
tat einen vorbestimmten Wert tUberschreitet.

Verfahren nach Anspruch 9, welches des Weiteren
folgendes aufweist:

Umschalten eines Akustikmoduls (30), das mit einer
Ultraschallerzeugungssignal-Empfangseinheit (50
verbunden ist, zu einer Verbindungseinheit der Dia-
gnoseeinheit (2), wenn die gemessene Kapazitét ei-
nen vorbestimmten Wert oder weniger aufweist.

Verfahren nach Anspruch 9,

wobei bei dem Aufbringen der Spannung fiir die Um-
gestaltung die Spannung fiir die Umgestaltung
drahtlos aufgebracht wird.

Verfahren nach Anspruch 9, welches des Weiteren
folgendes aufweist:

Reinigen der Diagnoseeinheit (2) unter Verwendung
einer Reinigungseinheit der Umgestaltungseinheit.

Verfahren nach Anspruch 9, welches des Weiteren
folgendes aufweist:

Sterilisieren der Diagnoseeinheit (2) unter Verwen-
dung einer Sterilisiereinheit der Umgestaltungsein-
heit.

Revendications

1.

Systéme de gestion d’appareil de diagnostic a ultra-
sons (1), comprenant :

une unité de diagnostic (2) comprenant un mo-
dule acoustique (30) et une unité de connexion
de l'unité de diagnostic (2) ;

une unité de réorganisation (3) comprenant une
unité de connexion pour réorganisation dans la-
quelle 'unité de connexion de l'unité de diagnos-
tic (2) estancrée etune unité d’alimentation pour
réorganisation (40) ;

une unité de détection (21) configurée pour me-
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surer une capacité d’'une couche piézoélectri-
que (32) du module acoustique (30) ; et

une unité de commande configurée pour com-
mander de telle sorte que I'unité d’alimentation
pour réorganisation (40) applique une tension
pour réorganisation a la couche piézoélectrique
(32) du module acoustique (30) lorsque la ca-
pacité mesurée est une valeur prédéterminée
ou inférieure.

Systeme selon la revendication 1,

dans lequell'unité de commande commande de telle
sorte que l'unité d’alimentation pour réorganisation
(40) applique la tension pour réorganisation a la cou-
che piézoélectrique (32) du module acoustique (30)
jusqu’'a ce que la capacité mesurée dépasse une
valeur prédéterminée.

Systeme selon la revendication 1,
dans lequel I'unité de diagnostic par ultrasons (2)
comprend :

une unité de réception de signal de génération
d’'ultrasons (50) configurée pour recevoir un si-
gnal de génération d’ultrasons ; et

une unité de commutation (60) configurée pour
commuter entre I'unité de réception de signal de
génération d'ultrasons (50) et I'unité de con-
nexion de l'unité de diagnostic (2).

Systeme selon la revendication 3,

dans lequel I'unité de réception de signal de géné-
ration d’ultrasons (50) est capable de communiquer
sans fil.

Systeme selon la revendication 1,

dans lequel l'unité d’alimentation pour réorganisa-
tion (40) applique sans fil la tension de réorganisa-
tion.

Systeme selon la revendication 1,

dans lequel I'unité de réorganisation (3) comprend
une unité de nettoyage configurée pour nettoyer
I'unité de diagnostic (2).

Systeme selon la revendication 1,

dans lequel I'unité de réorganisation (3) comprend
une unité de stérilisation configurée pour stériliser
I'unité de diagnostic (2).

Systeme selon la revendication 1,
dans lequel I'unité de connexion comprend I'unité de
connexion de l'unité de diagnostic (2) et l'unité de
connexion pour réorganisation est fournie dans une
pluralité d’unités de connexion, et chaque unité de
connexion a une forme différente.

Procédé de commande d’'un systéme de gestion
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d’appareil de ultrasons

comprenant :

diagnostic a

(1),

I’'ancrage d’une unité de diagnostic (2) dans une
unité de réorganisation (3) comprenant une uni-
té d’alimentation pour réorganisation (40) ;

la mesure d’'une capacité d’'une couche piézoé-
lectrique (32) d’'un module acoustique (30) dans
I'unité de diagnostic (2) ; et

I'application, par l'unité d’alimentation pour réor-
ganisation (40), d’une tension pour réorganisa-
tion a la couche piézoélectrique (32) du module
acoustique (30) de 'unité de diagnostic ancrée
(2) lorsque la capacité mesurée est une valeur
prédéterminée ou inférieure.

Procédé selon la revendication 9,
dans lequel, lors de I'application de la tension pour
réorganisation, la tension pour réorganisation est
appliquée jusqu’a ce que la capacité mesurée dé-
passe une valeur prédéterminée.

Procédé selon la revendication 9, comprenant en
outre

la commutation d’'un module acoustique (30) con-
necté a une unité de réception de signal de généra-
tion d’ultrasons (50) vers une unité de connexion de
I'unité de diagnostic (2) lorsque la capacité mesurée
est une valeur prédéterminée ou inférieure.

Procédé selon la revendication 9,

dans lequel, lors de I'application de la tension pour
réorganisation, la tension pour réorganisation est
appliquée sans fil.

Procédé selon la revendication 9, comprenant en
outre

le nettoyage de I'unité de diagnostic (2) al'aide d'une
unité de nettoyage de I'unité de réorganisation.

Procédé selon la revendication 9, comprenant en
outre
la stérilisation de I'unité de diagnostic (2) a l'aide
d’une unité de stérilisation de I'unité de réorganisa-
tion.
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FIG. 6A
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FIG. 9
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