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Description
[Technical Field]

[0001] The present invention relates to a portable ul-
trasonic diagnostic apparatus, and more particularly, to
a portable ultrasonic apparatus and a method of improv-
ing power efficiency of the ultrasonic diagnostic appara-
tus.

[Background Art]

[0002] With noninvasive and nondestructive proper-
ties, an ultrasonic diagnostic apparatus is generally used
in the medical field to obtain information of the inside of
a subject. Since itis possible to provide a high-resolution
image of internal organs of the subject to a doctor with
no surgical operations of directly incising and observing
the subject, ultrasonic diagnostic systems are very im-
portantly used in the medical field.

[0003] An ultrasonic diagnostic apparatus is a system
which transmits an ultrasonic signal from a body surface
of a subject toward a target portion inside the subject,
extracts information from a reflected ultrasonic signal,
and obtains an image of a section of soft tissue or a blood
flow in a noninvasive manner.

[0004] Compared with other imaging diagnostic appa-
ratuses such as an X-ray inspection apparatus, a com-
puterized tomography (CT) scanner, a magnetic reso-
nance image (MRI) scanner, and a nuclear medicine in-
spection apparatus, since having a small size, being
cheap, being capable of displaying in real time, and hav-
ing excellent safety without being exposed to X-rays,
such ultrasonic diagnostic system described above is
generally used to diagnose hearts, internal organs in an
abdominal cavity, urinary systems, and genital organs.
[0005] Duetoan alternating current (AC)power source
to which power is constantly supplied, a power shortage
does not occur in a typical ultrasonic diagnostic appara-
tus. However, recently, as portable ultrasonic diagnostic
apparatuses using batteries with limited power as power
sources have been used, technologies for providing a
maximum amount of usage time by minimum power are
needed.

[0006] WO 2014/003404 A1 discloses a mobile ultra-
sound diagnosis system, comprising a control unit con-
figured to determine an ultrasonic wave measurement
depth according to an input of the user, and to determine
a parameter used by a time gain compensation unit
based on the ultrasonic wave measurement depth.

[Disclosure of Invention]
[0007] Theinventionisdefinedinthe appended claims.
[Technical Problem]

[0008] Existing portable ultrasonic diagnostic appara-
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tuses generate pulse signals with maximum voltages
which are uniform regardless of depths for measurement
and use pulse signals with the same maximum voltages
when measurement is performed at shallower depths.
Due to this, since high loads are applied to a battery end
and a circuit portion, power efficiency is not high.
[0009] Therefore, it is an aspect of the present inven-
tion to provide a portable ultrasonic diagnostic apparatus
capable of improving power efficiency by adjusting a volt-
age of a pulse signal depending on a depth for measure-
ment and a method of improving power efficiency of the
portable ultrasonic diagnostic apparatus.

[Technical Solution]

[0010] The presentinvention provides a portable ultra-
sonic diagnostic apparatus as defined in claim 1 and a
method of improving power efficiency of a portable ultra-
sonic diagnostic apparatus as defined in claim 2.

[Advantageous Effects]

[0011] According to the presentinvention, there is pro-
vided an effect of providing power efficiency by adjusting
a voltage of a pulse signal according to a depth for meas-
urement.

[Brief Description of Drawings]
[0012]

FIG. 1 illustrates a configuration of a portable ultra-
sonic diagnostic apparatus according to one embod-
iment of the present invention.

FIG. 2 illustrates an example of a phantom that is
measurable instead of a human body and displayed
with supplied voltages according to measurement
depths.

FIG. 3 illustrates one example of a measurement
depth-voltage table.

FIG. 4 illustrates electric pulses with different volt-
ages generated by a pulse generating portion 122
and echo signals according thereto.

FIG. 5 is a graph illustrating an example of amplifi-
cation properties according to a reflection depth of
a variable gain amplifier 123.

FIG. 6 is a graph which illustrates amplification prop-
erties adjusted according to a reflection depth of the
variable gain amplifier 123 according to embodi-
ments of the present invention and illustrates ampli-
fication properties when a measurement depth is 10
cm.

FIG. 7 is a graph which illustrates amplification prop-
erties adjusted according to a reflection depth of the
variable gain amplifier 123 according to embodi-
ments of the present invention and illustrates ampli-
fication properties when a measurement depth is 15
cm.
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FIG. 8 is a graph which illustrates amplification prop-
erties adjusted according to a reflection depth of the
variable gain amplifier 123 according to embodi-
ments of the present invention and illustrates ampli-
fication properties when a measurement depth is 5
cm.

FIG. 9 is a flowchart illustrating a method of improv-
ing power efficiency of the portable ultrasonic diag-
nostic apparatus according to one embodiment of
the present invention.

[Mode for Invention]

[0013] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the drawings. In the following description and
attached drawings, substantially identical components
will be referred to as identical reference numerals and a
repeated description thereof will be omitted. Also, in the
description of the embodiments of the present invention,
detailed explanations of well-known functions and com-
ponents of the related art will be omitted when it is
deemed thatthey may unnecessarily obscure the present
disclosure.

[0014] FIG. 1 illustrates a configuration of a portable
ultrasonic diagnostic apparatus according to one embod-
iment of the present invention. The portable ultrasonic
diagnostic apparatus according to the embodiment in-
cludes an ultrasonic transducer 110, a main circuit por-
tion 120, a battery 130, a measurement depth setting
portion 150, and a compensation property adjusting por-
tion 160.

[0015] The ultrasonic transducer 110 generates an ul-
trasonic pulse from an electric pulse applied from the
main circuit portion 120 to inspect the inside of a subject,
converts an ultrasonic echo signal which is reflected by
the subject and returns into an electric signal, and trans-
fers the electric signal to the main circuit portion 120. The
ultrasonic transducer 110 may be formed of a piezoelec-
tric element array module. The piezoelectric element ar-
ray module may be configured to allow a large number,
such as 64, 128, 192 and the like, of piezoelectric ele-
ments to be arranged in an array shape. As the piezoe-
lectric elements, lead zirconate titanate (PZT) with high
efficiency of electro-acoustic conversion may be used.
As avoltage of an electric pulse for driving a piezoelectric
element, a voltage of +100 V to -100 V may be used.
[0016] The main circuit portion 120 performs functions
of generating an electric pulse to be applied to the ultra-
sonic transducer 110, generating an ultrasonic image by
analyzing an echo signal received through the ultrasonic
transducer 110, and transmitting the ultrasonic image to
an external display device (not shown).

[0017] In detail, the main circuit portion 120 includes a
transmitting and receiving portion 121, a pulse generat-
ing portion 122, a variable gain amplifier 123, an analog-
digital (A/D) converter 124, a beam former 125, a proc-
essor 126, and a communication portion 127.
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[0018] The transmitting and receiving portion 121
transmits an electric pulse generated by the pulse gen-
erating portion 122 to the ultrasonic transducer 110 and
transmits an echo signal received through the ultrasonic
transducer 110 to the variable gain amplifier 123. For
example, the transmitting and receiving portion 121 may
be formed of a switch configured to connect a TX circuit
and the piezoelectric element array module when trans-
mitting ultrasonic waves and to connect an RX circuit and
the piezoelectric element array module when receiving
ultrasonic echoes.

[0019] The pulse generating portion 122 generates
electric pulses to be applied to the ultrasonic transducer
110 for generating ultrasonic waves. Here, the pulse gen-
erating portion 122 generates electric pulses with volt-
ages corresponding to voltages supplied from a voltage
supplying portion 140 that will be described below.
[0020] The variable gain amplifier 123 amplifies echo
signals inputfrom the ultrasonic transducer 110 and com-
pensates for attenuation of the echo signals according
toreflection depths. Since ultrasonic waves are absorbed
into a human body due to properties thereof, signals that
are reflected from a deep place and arrive late lose more
energy in such a way that size thereof is reduced. Ac-
cordingly, as a reflection depth becomes deeper (thatis,
as an arrival time is later), echo signals should be com-
pensated with larger values. Accordingly, the amplifica-
tion properties of the variable gain amplifier 123 accord-
ing to the reflection depth has a form that is increased
according to a reflection depth or arrival time of a signal.
[0021] The A/D converter 124 converts an echo signal
compensated for loss thereof by the variable gain ampli-
fier 123 into a digital signal.

[0022] The beam former 125 performs TX beam form-
ing and RX beam forming. TX beam forming is allowing
the pulse generating portion 122 to generate adequate
electric pulses using a parameter corresponding to the
ultrasonic transducer 110, and for example, is delaying
times of electric pulses depending on positions of piezo-
electric elements to concentrate energy of ultrasonic
waves on a focus at a certain distance when the ultra-
sonic waves are transmitted. RX beam forming is data-
converting digital signals from the A/D converter 124 to
be adequate for the ultrasonic transducer 110 transfer-
ring the data-converted digital signals to the processor
126, and for example, is time-delaying electric signals
from piezoelectric elements according to positions and
receiving times of the piezoelectric elements when ultra-
sonic echoes are received and generating ultrasonic data
(scan data) by summing the time-delayed signals.
[0023] The processor 126 controls the beam former
125 to perform adequate beam forming at the ultrasonic
transducer, generates an ultrasonicimage using the scan
data to transmit the ultrasonic image to an external dis-
play device through the communication portion 127 or
transmits the scan data to the external display device
through the communication portion 127, and controls
each of the components of the portable ultrasonic diag-
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nostic apparatus. The processor 126 may compress the
scan data to reduce a bandwidth used for communication
as necessary.

[0024] The communication portion 127 may use a
wired or wireless communication type communication
module for transmitting and receiving data with the ex-
ternal display device. The wired communication type may
include a wired with cable such as a universal serial bus
(USB) cable and the like. The wireless communication
type may include one of Bluetooth, wireless USB, wire-
less local area network (LAN), wireless fidelity (WiFi),
Zigbee, and Infrared data association (IrDA).

[0025] The external display device configured to dis-
play an ultrasonic image using the ultrasonic image or
the scan data transmitted through the communication
portion 127 may be, for example, a personal computer
(PC), a smart phone, a table PC, personal digital assist-
ants (PDA) and the like.

[0026] According to the embodiment, the portable ul-
trasonic diagnostic apparatus may include a display por-
tion (not shown) thereof for displaying the ultrasonic im-
age generated by the processor 126. In this case, the
communication portion 127 configured to transmit ultra-
sonic images or scan data to the outside may be not
provided.

[0027] The battery 130 supplies power for operations
of the portable ultrasonic diagnostic apparatus, including
power necessary for the pulse generating portion 122 to
generate electric pulses.

[0028] Generally, since a uniform maximum voltage
(for example, 100 V) is supplied to the pulse generating
portion 122 regardless of a measurement depth, the
pulse generating portion 122 generates electric pulse sig-
nals with uniform maximum voltages (for example, a peak
to peak value of +100 V to - 100 V). However, in the
embodiment of the present invention, a measurement
depth for measurementis set and a voltage adjusted ac-
cording to the set measurement depth is supplied to the
pulse generating portion 122, thereby improving power
efficiency. When the measurement depth for measure-
ment is determined, since data at a position deeper than
the measurement depth is actually unnecessary, itis un-
necessary to supply maximum voltage.

[0029] The measurement depth setting portion 150
sets a measurement depth for measuring a subject. The
measurement depth may be received from a user. The
portable ultrasonic diagnostic apparatus may include a
user interface for inputting the measurement depth. De-
pending on the embodiments, when the user inputs a
portion for diagnosis, symptom, or purpose, a measure-
ment depth may be set according to predetermined ref-
erences corresponding thereto.

[0030] The voltage supplying portion 140 generates a
voltage according to a measurement depth set by the
measurement depth setting portion 150 and supplies the
voltage to the pulse generating portion 122. Here, the
voltage supplying portion 140 supplies a lower voltage
as a measurement depth is shallower and supplies a
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higher voltage as a measurement depth is deeper. For
example, a direct current (DC)-DC converter may be
used as the voltage supplying portion 140. In this case,
supplied voltages may be adjusted by modulating pulse
widths by the DC-DC converter. According to the embod-
iment of the presentinvention, since the pulse generating
portion 122 does not always supply uniform maximum
voltage but supplies voltages lower than the maximum
voltage according to set measurement depths, loads ap-
plied to a battery end and a circuit portion become re-
duced, thereby increasing power efficiency.

[0031] FIG. 2 illustrates an example of a phantom that
is measurable instead of a human body and displayed
with supplied voltages according to measurement
depths. Referring to FIG. 2, when a maximum measure-
ment depth is 20 cm and a set measurement depth is 20
cm thatis the maximum measurement depth, a maximum
voltage of 100 V is supplied. However, when a set meas-
urement depth is shallower than 20 cm, a voltage of 75
V, 50V, or 25 V is supplied as shown in the drawing.
[0032] To allow the voltage supplying portion 140 to
supply a voltage adjusted according to a set measure-
ment depth, a measurement depth-voltage table that in-
dicates voltages according to measurement depths in a
memory (not shown) of the portable ultrasonic diagnostic
apparatus. The processor 126 controls the voltage sup-
plying portion 140 by referring to the measurement depth-
voltage table, thereby adjusting supplied voltages. FIG.
3illustrates one example of the measurement depth-volt-
age table described above. Referring to FIG. 3, supplied
voltages corresponding to measurement depths 3 cm to
20 cm are shown. Here, excluding of 1to 2 cmis because
interesting areas in an ultrasonic image are generally
places positioned at depths of 3 cm or below from the
skin of a human body. Since areas at depths of 1 to 2 cm
are mainly subcutaneous fat including skin, they do not
have significant information for clinical diagnosis.
[0033] Referring to FIG. 1 again, the pulse generating
portion 122 generates electric pulses with voltages cor-
responding to voltages supplied from the voltage supply-
ing portion 140. For example, the pulse generating por-
tion 122 generates electric pulse signals with a peak to
peak value of +100 V to -100 V when a voltage of 100 V
is supplied from the voltage supplying portion 140 and
generates electric pulse signals with a peak to peak value
of +50 V to 50 V when a voltage of 50 V is supplied.
[0034] When the pulse generating portion 122 gener-
ates electric pulse signals of different voltages depending
on set measurement depths as described above, a level
of an ultrasonic signal emitted to a subject through the
ultrasonic transducer 110 is changed. Accordingly, a lev-
el of an echo signal input from the ultrasonic transducer
110 is also changed.

[0035] FIG. 4 illustrates electric pulses with different
voltages generated by the pulse generating portion 122
and echo signals according thereto. Referring to FIG. 4,
when a voltage of an electric pulse is reduced, a level of
an echo signal according thereto is also reduced. Ac-
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cordingly, it is necessary to compensate for the reduced
level of the echo signal as described above.

[0036] For this, in the embodiment of the present in-
vention, amplification properties according to a reflection
depth of the variable gain amplifier 123 are allowed to be
adjusted according to a measurement depth set by the
measurementdepth setting portion 150. Referringto FIG.
1, the compensation property adjusting portion 160 ad-
justs amplification properties according to the reflection
depth (that is, an arrival time of a signal) of the variable
gain amplifier 123 depending on a measurement depth
set through the measurement depth setting portion 150.
Adjusting of the amplification properties of the variable
gain amplifier 123 may be, for example, achieved by con-
figuring some of elements forming the variable gain am-
plifier 123 with variable elements and adequately adjust-
ing element values of variable elements. Although the
compensation property adjusting portion 160 is shown
as a separate component from the variable gain amplifier
123 in FIG. 1, the compensation property adjusting por-
tion 160 may be a component included in the variable
gain amplifier 123.

[0037] FIG. 5 is a graph illustrating an example of the
amplification properties of the variable gain amplifier 123
according to the reflection depth when a uniform maxi-
mum voltage (forexample, 100 V) is supplied to the pulse
generating portion 122 regardless of measurement
depth. Referring to FIG. 5, the amplification properties
have a maximum gain Gmax at a maximum depth of 20
cm and have a form in which a gain is linearly increased
according to reflection depth. Although it is shown as an
example that the gain is linearly increased according to
the reflection depth in FIG. 5, the gain may be increased
like an exponential function or a logarithmic function ac-
cording to attenuation properties in a human body.
[0038] In the embodiment of the present invention, to
compensate for a level of an echo signal that is reduced
as a voltage of an electric pulse generated by the pulse
generating portion 122 is reduced, the amplification prop-
erties of the variable gain amplifier 123 according to the
reflection depth may be adjusted, for example, as shown
in FIGS. 6 to 8. FIGS. 6, 7, and 8 illustrate amplification
properties when set measurement depths are 10 cm, 15
cm, and 5 cm, respectively.

[0039] Referring to FIGS. 6 to 8, amplification proper-
ties are adjusted to have a maximum gain Gmax at a set
measurement depth and have a greater gain when a re-
flection depth is deeper within a range below the set
measurement depth, that is, to allow a gain to be grad-
ually increased according to a reflection depth within a
range below the set measurement depth and have the
maximum gain Gmax at the set measurement depth.
[0040] Referring to FIG. 6, the amplification properties
have a maximum gain Gmax at a set measurement depth
of 10 cm and have a form in which a gain is gradually
increased according to a reflection depth within a range
below 10 cm.

[0041] ReferringtoFIG. 3, a voltage of an electric pulse
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generated by the pulse generating portion 122 is a peak
to peak value of +100 V to -100 V when the set meas-
urement depth is 20 cm and an echo signal reflected at
the reflection depth of 10 cm is amplified with a gain of
1/2 Gmax through the variable gain amplifier 123. Since
the voltage generated by the pulse generating portion
122 is reduced to be with a peak to peak value of +50 V
to -50 V when the set measurement depth is 10 cm, a
level of the echo signal is reduced to half. However, since
the gain at the reflection depth of 10 cm is the maximum
gain Gmax according to adjustment of the amplification
properties, the level of the echo signal amplified by the
variable gain amplifier 123 is identical to a case in which
a voltage of an electric pulse is a peak to peak value of
+100 V to -100 V.

[0042] Referring to FIG. 7, the amplification properties
have a maximum gain Gmax at a set measurementdepth
of 15 cm and have a form in which a gain is gradually
increased according to a reflection depth within a range
below 15 cm.

[0043] ReferringtoFIG. 3, avoltage of an electric pulse
generated by the pulse generating portion 122 is a peak
to peak value of +100 V to -100 V when the set meas-
urement depth is 20 cm and an echo signal reflected at
the reflection depth of 15 cm is amplified with a gain of
3/4 Gmax through the variable gain amplifier 123. Since
the voltage generated by the pulse generating portion
122 is reduced to be with a peak to peak value of +75V
to -75V when the set measurement depth is 15 cm, a
level of the echo signal is reduced to 75%. However,
since the gain at the reflection depth of 15 cm is the max-
imum gain Gmax according to adjustment of the ampli-
fication properties, the level of the echo signal amplified
by the variable gain amplifier 123 is identical to a case
in which a voltage of an electric pulse is a peak to peak
value of +100 V to -100 V.

[0044] Referring to FIG. 8, the amplification properties
have a maximum gain Gmax at a set measurementdepth
of 5 cm and have a form in which a gain is gradually
increased according to a reflection depth within a range
below 5 cm.

[0045] ReferringtoFIG. 3, avoltage of an electric pulse
generated by the pulse generating portion 122 is a peak
to peak value of +100 V to -100 V when the set meas-
urement depth is 20 cm and an echo signal reflected at
the reflection depth of 5 cm is amplified with a gain of 1/4
Gmax through the variable gain amplifier 123. Since the
voltage generated by the pulse generating portion 122
is reduced to be with a peak to peak value of +25V to
-25V when the set measurement depth is 5 cm, a level
of the echo signal is reduced to 25%. However, since the
gain at the reflection depth of 5 cm is the maximum gain
Gmax according to adjustment of the amplification prop-
erties, the level of the echo signal amplified by the vari-
able gain amplifier 123 is identical to a case in which a
voltage of an electric pulse is a peak to peak value of
+100 V to -100 V.

[0046] Althoughitis shown as an example thatthe gain
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is linearly increased according to the reflection depth to
the set measurement depth in FIGS. 6 to 8, the gain may
be increased like an exponential function or a logarithmic
function according to attenuation properties in a human
body.

[0047] FIG. 9is a flowchart illustrating a method of im-
proving power efficiency of the portable ultrasonic diag-
nostic apparatus according to one embodiment of the
present invention. The method of improving power effi-
ciency according to the embodiment includes operations
performed by the portable ultrasonic diagnostic appara-
tus described. Accordingly, even content omitted below
but related to the portable ultrasonic diagnostic appara-
tus will be also applied to the method of improving power
efficiency according to the embodiment.

[0048] In operation 710, the measurement depth set-
ting portion 150 sets ameasurement depth for measuring
a subject.

[0049] In operation 720, the voltage supplying portion
140 sets a voltage to be supplied to the pulse generating
portion 122 according to the set measurement depth.
[0050] In operation 730, the compensation property
adjusting portion 160 adjusts amplification properties of
the variable gain amplifier 123 according to a reflection
depth according to the set measurement depth.

[0051] In operation 740, the voltage supplying portion
140 generates and supplies the set voltage to the pulse
generating portion 122.

[0052] In operation 750, the pulse generating portion
122 generates an electric pulse of a voltage correspond-
ing to the supplied voltage.

[0053] In operation 760, the ultrasonic transducer 110
generates an ultrasonic pulse from the electric pulse and
emits the ultrasonic pulse to the inside of the subject.
[0054] In operation 770, the ultrasonic transducer 110
converts an ultrasonic echo reflected and received from
the inside of the subject into an electric signal.

[0055] Inoperation 780, the variable gain amplifier 123
amplifies an echo signal that is a converted electric signal
according to the amplification properties adjusted in op-
eration 730 and compensates for attenuation according
to the reflection depth.

[0056] In operation 790, the A/D converter 124 con-
verts the echo signal compensated for loss thereof by
the variable gain amplifier 123 into a digital signal.
[0057] The exemplary embodiments of the present in-
vention have been described above. It should be under-
stood by one of ordinary skill in the art that the disclosed
embodiments should be considered not in a limitative
point of view but in a descriptive point of view. The scope
of the present invention is defined by the claims not by
the above description.

Claims

1. A portable ultrasonic diagnostic apparatus compris-
ing:
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a measurement depth setting portion (150) con-
figured to set a measurement depth for meas-
urement based on an input received by the user;
a voltage supplying portion (140) configured to
supply a voltage to be applied to a pulse gener-
ating portion (122) according to the set meas-
urement depth, wherein the voltage supplying
portion is configured to supply a lower voltage
when the set measurement depth is shallower
and to supply a higher voltage when the set
measurement depth is deeper; and

the pulse generating portion (122) configured to
generate an electric pulse to be applied to an
ultrasonic transducer (110) to generate an ultra-
sonic wave and generate an electric pulse of a
voltage corresponding to the voltage supplied
from the voltage supplying portion (140);

a variable gain amplifier (123) configured to
compensate for attenuation according to a re-
flection depth by amplifying an echo signal input
from the ultrasonic transducer (110); and
acompensation property adjusting portion (160)
configured to adjust amplification properties of
the variable gain amplifier (123) according to the
reflection depth,

wherein the compensation property adjusting
portion (160) is configured to adjust the amplifi-
cation properties to have a certain maximum
gain at the set measurement depth and to have
a form in which the gain is increased according
to the reflection depth within the range below
the set measurement depth.

2. A method of improving power efficiency of a portable
ultrasonic diagnostic apparatus, comprising:

setting by means of a measurement depth set-
ting portion (150) a measurement depth for
measurement based on an input received by the
user;

supplying by means of a voltage supplying por-
tion (140) a voltage according to the set meas-
urement depth to a pulse generating portion
which generates an electric pulse to be applied
toan ultrasonic transducer, wherein a lower volt-
age is supplied when the set measurement
depth is shallower and a higher voltage is sup-
plied when the set measurement depth is deep-
er; and

generating an electric pulse, by means of the
pulse generating portion (122), according to the
supplied voltage;

compensating for attenuation according to a re-
flection depth by amplifying an echo signal input
from the ultrasonic transducer (110) using a var-
iable gain amplifier (123); and

adjusting by means of a compensation property
adjusting portion (160) amplification properties
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of the variable gain amplifier (123) according to eines tragbaren Ultraschall-Diagnosegerats, umfas-

the reflection depth, send:

wherein the compensation property adjusting
portion (160) is configured to adjust the amplifi-

reichs unterhalb der eingestellten Messtiefe er-
hoht wird.

2. Verfahren zum Verbessern der Leistungseffizienz

Einstellen, mittels eines Messtiefen-Einstellab-

cation properties to have a certain maximum % schnitts (150), einer Messtiefe fir Messung auf
gain at the set measurement depth and to have Basis einer Eingabe, die vom Benutzer empfan-
a form in which the gain is increased according gen wird;
to the reflection depth within the range below Zufiihren, mittels eines Spannungszufiihrab-
the set measurement depth. schnitts (140), einer Spannung geman der ein-
10 gestellten Messtiefe zu einem Impulserzeu-
gungsabschnitt, der einen elektrischen Impuls
Patentanspriiche erzeugt, welcher an einen Ultraschallwandler
angelegt werden soll, wobei eine niedrigere
1. Tragbares Ultraschall-Diagnosegerat, umfassend: Spannung zugefiihrt wird, wenn die eingestellte
15 Messtiefe flacher ist, und eine h6here Spannung
einen Messtiefen-Einstellabschnitt (150), der zugefihrt wird, wenn die eingestellte Messtiefe
dazu konfiguriertist, eine Messtiefe fir Messung tiefer ist; und
auf Basis einer Eingabe, die vom Benutzer emp- Erzeugen, mittels des Impulserzeugungsab-
fangen wird, einzustellen; schnitts (122), eines elektrischen Impulses ge-
einen Spannungszufihrabschnitt (140), derda- 20 maR der zugefuhrten Spannung;
zu konfiguriert ist, gemal der eingestellten Kompensieren von Ddmpfung gemaR einer Re-
Messtiefe eine Spannung zuzufiihren, die an ei- flexionstiefe durch Verstarken eines Echosig-
nen Impulserzeugungsabschnitt (122) angelegt nals, das vom Ultraschallwandler (110) einge-
werden soll, wobei der Spannungszufiihrab- geben wird, unter Verwendung eines Verstar-
schnitt dazu konfiguriert ist, eine niedrigere 25 kers mit variabler Verstarkung (123); und
Spannung zuzufiihren, wenn die eingestellte Justieren, mittels eines Kompensationseigen-
Messtiefe flacher ist, und eine héhere Spannung schaften-Justierabschnitts (160), von Verstar-
zuzufiihren, wenn die eingestellte Messtiefe tie- kungseigenschaften des Verstarkers mit variab-
fer ist; und ler Verstarkung (123) gemaR der Reflexionstie-
den Impulserzeugungsabschnitt (122),derdazu 30 fe,
konfiguriert ist, einen elektrischen Impuls zu er- wobei der Kompensationseigenschaften-Jus-
zeugen, der an einen Ultraschallwandler (110) tierabschnitt (160) dazu konfiguriert ist, die Ver-
angelegt werden soll, um eine Ultraschallwelle starkungseigenschaften so zu justieren, dass
zu erzeugen, und einen elektrischen Impuls ei- sie bei der eingestellten Messtiefe eine gewisse
ner Spannung zu erzeugen, die der vom Span- 35 maximale Verstarkung aufweisen, und dass sie
nungszuftihrabschnitt (140) zugefihrten Span- eine Form aufweisen, bei der die Verstarkung
nung entspricht; gemal der Reflexionstiefe innerhalb des Be-
einen Verstarker mit variabler Verstarkung reichs unterhalb der eingestellten Messtiefe er-
(123), der dazu konfiguriert ist, Dampfung ge- héht wird.
maf einer Reflexionstiefe durch Verstarken ei- 40
nes Echosignals, das vom Ultraschallwandler
(110) eingegeben wird, zu kompensieren; und Revendications
einen Kompensationseigenschaften-Justierab-
schnitt (160), der dazu konfiguriert ist, Verstar- Appareil de diagnostic a ultrasons portable
kungseigenschaften des Verstarkers mitvariab- 45 comprenant :
ler Verstarkung (123) gemaf der Reflexionstiefe
zu justieren, une partie de réglage de profondeur de mesure
wobei der Kompensationseigenschaften-Jus- (150) configurée pour régler une profondeur de
tierabschnitt (160) dazu konfiguriert ist, die Ver- mesure pour une mesure sur la base d’'une en-
starkungseigenschaften so zu justieren, dass 50 trée recue par l'utilisateur ;
sie bei der eingestellten Messtiefe eine gewisse une partie de fourniture de tension (140) confi-
maximale Verstarkung aufweisen, und dass sie gurée pour fournir une tension a appliquer aune
eine Form aufweisen, bei der die Verstarkung partie génératrice d’impulsions (122) selon la
gemal der Reflexionstiefe innerhalb des Be- profondeur de mesure réglée, ou la partie de
55

fourniture de tension est configurée pour fournir
une tension inférieure lorsque la profondeur de
mesure réglée est moins profonde et pour four-
nir une tension supérieure lorsque la profondeur
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de mesure réglée est plus profonde ; et

la partie génératrice d’impulsions (122) configu-
rée pour générer une impulsion électrique a ap-
pliquer a un transducteur a ultrasons (110) afin
de générerune onde ultrasonore et générer une
impulsion électrique d’'une tension correspon-
dant a la tension fournie par la partie de fourni-
ture de tension (140) ;

un amplificateur a gain variable (123) configuré
pour compenser 'atténuation en fonction d’'une
profondeur de réflexion en amplifiant un signal
d’écho entré par le transducteur a ultrasons
(110) ; et

une partie d’ajustement de propriété de com-
pensation (160) configurée pour ajuster les pro-
priétés d’amplification de I'amplificateur a gain
variable (123) en fonction de la profondeur de
réflexion,

dans lequel la partie d’ajustement de propriété
de compensation (160) est configurée pour
ajuster les propriétés d’amplification afin d’avoir
un certain gain maximal a la profondeur de me-
sure réglée et d’avoir une forme dans laquelle
le gain est augmenté selon la profondeur de ré-
flexion dans la plage située en dessous de la
profondeur de mesure réglée.

10

15

20

25

14

dans lequel la partie d’ajustement de propriété
de compensation (160) est configurée pour
ajuster les propriétés d’amplification afin d’avoir
un certain gain maximal a la profondeur de me-
sure réglée et d’avoir une forme dans laquelle
le gain est augmenté en fonction de la profon-
deur de réflexion dans la plage située en des-
sous de la mesure de profondeur réglée.

2. Procédé d’amélioration de l'efficacité énergétique
d'un appareil de diagnostic a ultrasons portable,
comprenant : 30

établir au moyen d’une partie de réglage de pro-
fondeur de mesure (150) une profondeur de me-
sure pour une mesure sur la base d’'une entrée
recue par l'utilisateur ; 35
fournir au moyen d’'une partie d’alimentation en
tension (140) une tension en fonction de la pro-
fondeur de mesure réglée a une partie généra-
trice d'impulsions générant une impulsion élec-
trique a appliquer a un transducteur a ultrasons, 40
ou une tension inférieure est fournie lorsque la
profondeur de mesure réglée est moins profon-

de et une tension supérieure est fournie lorsque

la profondeur de mesure réglée est plus
profonde ; et 45
générer une impulsion électrique au moyen de

la partie génératrice d'impulsions (122), enfonc-

tion de la tension fournie ;

compenser I'atténuation en fonction d’'une pro-
fondeur de réflexion en amplifiant un signal 50
d’écho entré par le transducteur a ultrasons
(110) en utilisant un amplificateur a gain variable
(123) ; et

ajuster au moyen d’une partie d’ajustement de
propriété de compensation (160) les propriétés 55
d’amplification de la profondeur de I'amplifica-
teur a gain variable (123) en fonction de la pro-
fondeur de réflexion,
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[Fig.3]
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[Fig.5]
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[Fig.9]
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