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Description

[0001] The presentinvention relates generally to ultra-
sonic imaging systems. More particularly, it relates to a
system for amplifying low-voltage arbitrary shape trans-
mit waveforms beam-formed by a micro-beam-former of
a ultrasonic imaging system to improve harmonic imag-
ing.

[0002] Ultrasonic transducers are used in many med-
ical applications and, in particular, for the non-invasive
acquisition of images of organs and conditions within a
patient, typical examples being the ultrasonic imaging of
fetuses and the heart. The ultrasonic transducers

used in such applications are generally hand held, and
must meet stringent dimensional constraints in order to
acquire the desired images. It is frequently necessary
that the transducer be able to obtain high resolution im-
ages of particular portions of a patient’s body when using
endoscopic ultrasonic imaging equipment.

[0003] Typically, conventional ultrasonic imaging
equipment use one-dimensional and two-dimensional ar-
rays for acquiring the ultrasonic images of particular tis-
sues or organs within the patient’s body. Generally, these
arrays include a plurality of acoustic elements arranged
in a planar configuration. Beam steering and beam trac-
tor-treading are used in such systems to control the prop-
agation of the output ultrasonic beam such that the output
beam may be steered along a horizontal axis and/or
along a vertical axis. Employing these methods allows
ultrasonic systems to receive transmit waveforms which
are processed using harmonic imaging to acquire images
of the particular region of the patient’s body.

[0004] Existing matrix probe waveforms are generally
limited to simple square "bangbang" transmit waveforms.
Such waveforms, however, have poor performance
when used for harmonicimaging due to their strong trans-
mitted harmonic energy. Therefore, a need exists for an
improved ultrasonic imaging system capable of improv-
ing poor harmonic performance.

[0005] US 5,997,479 A discloses a so-called phased
array ultrasound imaging system with intra-group proc-
essors. The imaging system disclosed therein includes
a transducer array with a larger number of transducer
elements than beam former channels. Further similar ul-
trasound imaging systems are known from US
2001/0043090 A1 and US 2004/030227 A1.

[0006] Itis an object of the presentinvention to provide
an ultrasonic system having an ultrasonic probe which
improves poor harmonic performance of existing transmit
circuits through the use of a linear high-voltage transmit
amplifier on each sub-channel.

[0007] This objectis solved with an ultrasound imaging
system according to independent claim 1.

[0008] An ultrasonic imaging system having an ultra-
sonic probe which improves poor harmonic performance
of existing transmit circuits through the use of a linear
high-voltage transmit amplifier on each sub-channel to
amplify low-voltage arbitrary shape transmit waveforms
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generated by the ultrasonic system is hereinafter dis-
closed. In particular, the linear high-voltage amplifier of
the ultrasonic probe amplifies low-voltage arbitrary
shape transmit waveforms beam-formed by a micro-
beam-former of the ultrasonic system.

[0009] Specifically, system transmit waveforms are ei-
ther transmitted at a low-voltage or voltage divided down
in order to be handled by a low-voltage analog delay
ASIC. This signal is delayed a programmable amount in
order to provide transmit beam formation, and then sent
to the linear high-voltage transmit amplifier. The analog
delay can be the same one that is used to beam-form
receive signals. To share between transmit and receive,
one can use analog T/R switches to control the direction
of signals through the delay line.

[0010] The foregoing objects and advantages of the
present invention may be more readily understood by
one skilled in the art with reference being had to the fol-
lowing detailed description of preferred embodiments
thereof, taken in conjunction with the accompanying
drawings in which:

FIG. 1 is a block diagram of an ultrasonic imaging
system having a linear high-voltage amplifier foram-
plifying low-voltage arbitrary shape transmit wave-
forms beam-formed by a micro-beam-former of the
ultrasonic imaging system in accordance with the
present invention; and

FIG. 2 is a perspective view of the ultrasonic probe
and several linear high-voltage amplifiers of the ul-
trasonic imaging system shown by FIG. 1.

[0011] An ultrasonic imaging system according to the
present invention is shown by FIG. 1, and further de-
scribed with specificity hereinafter. The ultrasonic imag-
ing system 100 includes an ultrasonic probe 110 having
a housing 112, an ultrasonic transducer assembly 114,
a selector switch 116 (FIG. 2), and associated circuitry
118 which includes a micro-beam-former 119. The ultra-
sonic probe 110 is preferably a Matrix TEE probe.

[0012] The ultrasonic transducer assembly 114 in-
cludes a plurality of acoustic elements arranged in a
number of columns and rows for generating at least one
acoustic beam 102 and/or receiving at least one echo
signal 104. The ultrasonic transducer assembly 114 is
configured and adapted to fit within the housing 112. The
acoustic elements are preferably configured and ar-
ranged in a generally planar configuration, although other
configurations and arrangements, such as convex or cy-
lindrical two-dimensional arrays are contemplated.

[0013] Eachacoustic elementis formed from a suitable
piezoelectric material and is capable of generating an
acoustic pulse at a particular frequency when a driver
signal is applied to the acoustic element. A number of
acoustic pulses are combined into the acoustic beam 102
for impinging an acoustic target, where at least some of
the energy in the acoustic beam 102 is reflected back
towards the transducer assembly 114 as echo signal 104.
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In addition, each acoustic element is capable of receiving
the echo signal 104 from the acoustic target and gener-
ating a corresponding output signal 120. The ultrasonic
imaging system has a controller 130 for generating a
drive signal 122 and for electronically steering the acous-
tic beam 102.

[0014] Two-dimensional transducer arrays are gener-
ally employed with accompanying circuitry to produce
three-dimensional ultrasonic images of the acoustic tar-
getsince the acoustic beam 102 is generated by acoustic
elements in both the rows and the columns of the two-
dimensional transducer array. By controlling the phase
differential, or the time delay, among the acoustic ele-
ments that are driven by the controller 130, a number of
acoustic pulses are combined into the acousticbeam 102
that can be electronically steered by the controller 130
to acquire acoustic targets within the field of view of the
ultrasonic probe 110. It is contemplated that a number
of the acoustic elements in the transducer assembly 114
may be "passive" elements (i.e. not configured for gen-
erating acoustic pulses or receiving echo signals) while
the remaining acoustic elements are "active" elements
(i.e. configured for generating an acoustic pulse and re-
ceiving an echo signal 104). In addition, the ultrasonic
imaging system 100 further includes a signal processor
140, a display device 150, and a storage device 160.
[0015] Stillreferring to FIG. 1, the controller 130 is cou-
pled to the ultrasonic probe 110 via a waveform gener-
ation block 127 and a connecting means 128 for com-
municating the drive signal 122 to one or more of the
acoustic elements of the transducer assembly 114. Ad-
ditionally, the connecting means 128 communicates a
control signal 124 and the output signal 120 between the
ultrasonic probe 110 and the waveform generation block
127. More specifically, the controller 130 is operatively
coupled to the ultrasonic transducer assembly 114 via
the waveform generation block 127 for varying charac-
teristics and properties of the generated acoustic beam
102 as discussed in further detail hereinafter. The wave-
form generation block 127 sends waveforms to the ultra-
sonic probe 110.

[0016] The connecting means 128 includes a linear
high-voltage transmit amplifier 129 on each sub-channel
(as shown by FIG. 2) to amplify low-voltage arbitrary
shape transmit waveforms generated by the ultrasonic
probe 110, thereby improving poor harmonic perform-
ance of existing transmit circuits. The amplifier operates
in the range of 20 to 200 volts and preferably, in the range
of 10 to 100 volts for amplifying waveforms generated in
the 0 to 5 volt range to 0-100 volts. In particular, the linear
high-voltage amplifier 129 amplifies low-voltage arbitrary
shape transmit waveforms beam-formed by the micro-
beam-former 118 of the ultrasonic imaging system 100.
[0017] Specifically, system transmit waveforms (signal
120) are either transmitted at a low-voltage or voltage
divided down by a voltage divider (not shown) in order
to be handled by a low-voltage analog delay ASIC 131.
The signal 120 is delayed a programmable amount by
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the delay ASIC 131 in order to provide transmit beam
formation, and then sent to the linear high-voltage trans-
mit amplifier 129. The analog delay can be the same one
that is used to beam-form receive signals (e.g., drive sig-
nals 122). Preferably, the delay time is 0 to 1usec. To
share between transmit and receive, one can use analog
T/R switches to control the direction of the signals through
the delay line of connecting means 128. It is contemplat-
ed that one or more of the amplifiers 129 for each sub-
channel can be housed within the ultrasonic probe 110,
the controller 130 and/or other component of the ultra-
sonic imaging system 100.

[0018] The controller 130 generates a plurality of driver
signals 122 that correspond to the number of acoustic
elements to be activated. The controller 130 further con-
trols the timing of the respective driver signals 122 ap-
plied to the acoustic elements (i.e. phase shifting). In a
preferred embodiment, the controller 130 includes a user
interface 132 and associated circuitry for controlling the
timing of the drive signals 122. It is further contemplated
that more than one acoustic element in the ultrasonic
transducer assembly 114 may be activated by the con-
troller 130 simultaneously thereby forming an active ap-
erture producing the acoustic beam 102. Advantageous-
ly, the user interface 132 is operable by an operator to
adjust and/or control the active aperture for acquiring the
desired image. In addition, the user interface 132 is con-
figured and adapted for affecting other aspects of the
ultrasonicimaging system 100, such as starting and stop-
ping the system, directing the image information to the
display device 150, directing the image information to the
storage device 160, and retrieving the image information
from the storage device 160.

[0019] The controller 130 is operatively coupled to the
ultrasonic transducer assembly 114 for varying charac-
teristics and properties of the generated acoustic pulses
thatare included in the acoustic beam 102. The controller
130 generates a plurality of drive signals 122 that corre-
spond to the number of acoustic elements to be activated.
The controller 130 further controls the timing of the re-
spective drive signals 122 applied to the acoustic ele-
ments (i.e. phase shifting), and the resulting acoustic
beam 102 is initially generated at a first end of the ultra-
sonic transducer assembly 114 and advances towards
a second end.

[0020] More specifically, when the acoustic beam 102
is initially formed, a number of the active acoustic ele-
ments disposed in the ultrasonic transducer assembly
114 is actuated simultaneously by corresponding drive
signals 122 from the controller 130. In one embodiment,
the acoustic elements are arranged in a number of rows
and columns to form an array where the controller 130
activates a predetermined number of acoustic elements
in the rows and columns to form the acoustic beam 102.
[0021] Alternatively, the controller 130 can actuate a
number of active acoustic elements in a number of col-
umns where the number of acoustic elements activated
is less than the number of active acoustic elements in
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each of the columns thereby forming a smaller active
aperture and acoustic beam 102. Preferably, the control-
ler 130 causes the generation of acoustic beam 102 with-
in the active aperture and the controller 130 is adapted
to move the active aperture and the acoustic beam 102
along the row of acoustic elements. After the active ap-
erture reaches the end of the row of acoustic elements,
the controller 130 shifts the acoustic beam 102 and the
active aperture by the number of previously activated col-
umns and causes the active aperture to advance. By ad-
vantageously controlling the motion and direction of the
acoustic beam 102 and resultant active aperture, a three-
dimensional volume is obtainable.

[0022] In one embodiment, the associated circuitry in
the controller 130 generates the control signal 124 in re-
sponse to selections made by the operator in the user
interface 132. The user interface 132 includes one or
more user operable controls such as a rocker switch, a
button, a trackball, a touchpad, a pointing stick, etc.
These user operable controls permit the user to control
various features and aspects of the ultrasonic imaging
system 100, such as field of view of the ultrasonic probe
110, local control of the ultrasonic probe 110 (i.e. con-
trolled by the user interface 132), or remote control of the
ultrasonic probe 110 (i.e. controlled by the selector switch
116). In turn, the control signal 124, in cooperation with
the associated circuitry, generates the number of drive
signals 122 to generate the acoustic beam 102. In addi-
tion, the control signal 124 cooperates with the associ-
ated circuitry to control the timing of the drive signals 122,
thereby controlling the active aperture and the acquired
image.

[0023] In a preferred embodiment, the control signal
124 is generated by the associated circuitry 118 of the
ultrasonic probe 110. More particularly, the selector
switch 116 cooperates with the associated circuitry 118
to generate the control signal 124. In turn, the control
signal 124 is communicated to the associated circuitry
of the controller 130 via the connecting means 128. The
generation and control of the drive signals 122 by the
control signal 124 are identical to the previous embodi-
ment, where the control signal 124 was generated in the
controller 130. As shown by FIG. 2, the selector switch
116 is user operable for controlling characteristics of the
acquired image by controlling the generation and timing
of the drive signals 122. The selector switch 116 may be
arocker switch, a button, a trackball, a touchpad, a point-
ing stick, etc.

[0024] More particularly, when the user selects local
control of the ultrasonic probe 110, the associated cir-
cuitry in the controller 130 generates the control signal
124 according to user selections on the user interface
132. Preferably, the user interface 132 includes a control
device 134 having at least two positions or states for con-
trolling the associated circuitry in response to the user’'s
selections. The control device 134 may be a rocker
switch, a button, a trackball, a touchpad, a pointing stick,
etc. The control signal 124 has unique characteristics for
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each position or state of the control device 134. There-
fore, by selecting a position on the control device 134,
the user controls the associated circuitry for controlling
the control signal 124 and the acquired image. For ex-
ample, the operator can steer the planes of the scan in
preselected modes such as lateral tilt, elevational tilt, or
rotation.

[0025] By advantageously providing the selector
switch 116 and the associated circuitry 118 on the ultra-
sonic probe 110, the operator can readily control some
of the operations of the ultrasonic imaging system 100
from the ultrasonic probe 110 and need not operate user
interface 132 located on the system unit. When control-
ling the ultrasonic probe 110 remotely, the selector switch
116 in cooperation with the associated circuitry in the
ultrasonic probe 110 generates the control signal 124.
Similar to local control of the ultrasonic probe 110, the
associated circuitry generates the control signal 124 hav-
ing unique characteristics for each position or state of
the selector switch 116. Therefore, by selecting a position
on the selector switch 116, the user controls the associ-
ated circuitry for controlling the control signal 124 and
the acquired image. For example, the operator can steer
the planes of the scan in preselected modes such as
lateral tilt, elevationallfilt, or rotation. Additionally, by con-
trolling the control signal 124, and therefore the drive
signals 122, from the ultrasonic probe 110 reduces the
need for binding the user interface 132 to the modes of
operation of the ultrasonic imaging system 100.

[0026] For example, the operator positions the ultra-
sonic probe 110 in contact between a patient’s ribs, then
holds the ultrasonic probe 110 stationary while electron-
ically steering the scan using the same hand to operate
the selector switch 116. In one embodiment, the selector
switch 116 and the associated circuitry 118 adjust the
binding based on the mode of operation of the ultrasonic
imaging system 100. For example, when using Flow
mode or Doppler mode, the generated control signal 124
moves the region of interest, whereas in the Live 3D
mode, it rotates the displayed volume. Alternatively, the
binding of the selector switch 116 may be user selectable.
[0027] The connecting means 128 is generally a cable
including a plurality of conducting elements, such as
wires. Alternatively, the connecting means 128 can sig-
nificantly be improved if some of the electronics are lo-
cated in the ultrasonic probe housing 112 and the con-
necting means is a wireless connection, such as infrared
or radio frequency.

[0028] This outputsignal 120 is communicated through
the controller 130 to the signal processor 140. In the sig-
nal processor 140, the output signal 120 of the transducer
assembly 114 is transformed by associated circuitry in
the signal processor 140 to generate an image signal
145. A display device 150 is operatively coupled to an
output of the signal processor 140 for receiving one or
more image signals 145 and for transforming the image
signals 145 into a video image. Essentially, the display
device 150 is capable of displaying data corresponding
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to the at least one image signal 145. It is preferred that
the display device 150 be a video monitor that is readily
viewable by attending personnel.

[0029] Alternatively, the associated circuitry in the sig-
nal processor 140 produces a data signal 147 in addition
to, or in lieu of the image signal 145. In an embodiment
where signal processor produces the data signal 147 in
addition to the image signal 145, it is preferred that the
data signal 147 includes substantially identical informa-
tion as contained in the image signal 145. A storage de-
vice 160 is operatively coupled to an output of the signal
processor 140 for receiving one or more data signals 147
and for transforming the at least one data signal 147 into
an organized sequence representing the information in-
cluded in the at least one data signal 147. Essentially,
the storage device 160 is capable of storing data corre-
sponding to the atleast one data signal 147. Itis preferred
that the storage device is a magnetic storage device such
as a magnetic disc or a magnetic tape. More preferably,
the storage device is a hard drive. It is contemplated that
other storage devices such as optical storage devices
may be used in lieu of the hard drive without departing
from the scope of the present invention.

[0030] In another embodiment, the user interface 132
is further adapted and configured to cooperate with the
associated circuitry in the signal processor 140 for re-
trieving the data stored in the storage device 160. In this
embodiment, the storage device 160 transforms the
stored data into at least one data signal 147 that is com-
municated to the associated circuitry of the signal proc-
essor 140. The associated circuitry of the signal proces-
sor 140 transforms the at least one data signal 147 into
at least one image signal 145. The at least one image
signal 145 is then communicated to the display device
150 for viewing as previously discussed.

[0031] The described embodiments of the present in-
vention are intended to be illustrative rather than restric-
tive, and are notintended to represent every embodiment
of the present invention. Various modifications and var-
iations can be made without departing from the scope of
the invention as set forth in the following claims both lit-
erally and in equivalents recognized in law.

Claims
1. An ultrasonic imaging system (100), comprising:

an ultrasonic probe (110) having a housing
(112);

a two-dimensional ultrasonic transducer array
assembly (114) configured and adapted to fit
within the housing (112), the ultrasonic trans-
ducer array assembly (114) being capable of
generating atleast one acoustic beam (102) and
receiving at least one echo signal; and

an associated circuitry (118) located within said
housing (112), operatively coupled to said ultra-
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cluding a micro-beam-former (119) for control-
ling the at least one acoustic beam thereof;
wherein the associated circuitry (118) further
comprises a delay circuit (131) and a plurality of
high-voltage transmit amplifiers (129), one of
said plurality of high-voltage transmit amplifiers
(129) on each sub-channel of the micro-beam-
former (119); and

characterized in that the system further com-
prises a waveform generation block (127) com-
municating a signal (120), which is a low voltage
arbitrary shape transmit waveform, to the asso-
ciated circuitry (118) wherein the signal (120) is
first delayed by a programmable amount by the
delay circuitry (131) and is further sent to the
high-voltage transmit amplifiers (129), which are
linear amplifiers.

2. The ultrasonic imaging system of claim 1, wherein
the delay circuit (131) is adapted to delay the trans-
mitted and received signals by one programmable
amount.

3. The ultrasonic imaging system of claim 2, wherein
the programmable amount is in the range of 0 to 1
usec.

4. The ultrasonic imaging system of claim 1, wherein
said plurality of linear high-voltage transmit amplifier
operates at a voltage range of 20 to 200 volts.

5. The ultrasonic imaging system of claim 1, wherein
said plurality of linear high-voltage transmit amplifier
operates at a voltage range of 10 to 100 volts.

6. The ultrasonic imaging system (100), further com-
prising:

a controller for electrically steering the acoustic
beam (102);

means for connecting said ultrasound probe
(110) to the system (100);

a signal processor (140) coupled to said ultra-
sonic transducer array assembly (114) for
processing the at least one echo signal, thereby
forming at least one image signal; and a display
(150) for displaying the at least one image sig-
nal.

Patentanspriiche

1. Ultraschallbildgebungssystem (100), das Folgendes
umfasst:

eine Ultraschallsonde (110) mit einem Gehause
(112);
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eine zweidimensionale Ultraschallwandler-Ar-
ray-Baugruppe (114), die konfiguriert und daftr
ausgelegt ist, in das Gehause (112) zu passen,
wobei die Ultraschallwandler-Array-Baugruppe
(114) in der Lage ist, mindestens ein akusti-
sches Strahlenbiindel (102) zu erzeugen und
mindestens ein Echosignal zu empfangen; und
eine in dem genannten Gehause (112) befind-
liche zugehorige Schaltung (118), die betriebs-
fahig mit der genannten Ultraschallwandler-Ar-
ray-Baugruppe (114) gekopppelt ist und einen
Mikrostrahlformer (119) zum Steuern des min-
destens einen akustischen Strahlenbilindels
hiervon umfasst; wobei die zugehdrige Schal-
tung (118) weiterhin eine Verzdgerungsschal-
tung (131) und eine Vielzahl von Hochspan-
nungs-Sendeverstarkern (129) umfasst, einen
der genannten Vielzahl von Hochspannungs-
Sendeverstarkern (129) auf jedem Teilkanal des
Mikrostrahlformers (119); und

dadurch gekennzeichnet, dass das System
weiterhin einen Signalformerzeugungsblock
(127) umfasst, der ein Signal (120), bei dem es
sich um eine beliebig geformte Niederspan-
nungs-Sendesignalform handelt, an die zuge-
hérige Schaltung (118) kommuniziert, wobei
das Signal (120) zuerst durch die Verzdge-
rungsschaltung (131) um einen programmierba-
ren Betrag verzdgert wird und dann an die Hoch-
spannungs-Sendeverstarker (129) gesendet
wird, bei denen es sich um lineare Verstarker
handelt.

Ultraschallbildgebungssystem nach Anspruch 1,
wobei die Verzdgerungsschaltung (131) dafiir aus-
gelegtist, die gesendeten und empfangenen Signale
um einen programmierbaren Betrag zu verzdgern.

Ultraschallbildgebungssystem nach Anspruch 2,
wobei der programmierbare Betrag im Bereich von
0 bis 1 ps liegt.

Ultraschallbildgebungssystem nach Anspruch 1,
wobei die genannte Vielzahl von linearen Hochspan-
nungs-Sendverstarkern in einem Spannungsbe-
reich von 20 bis 200 Volt arbeitet.

Ultraschallbildgebungssystem nach Anspruch 1,
wobei die genannte Vielzahl von linearen Hochspan-
nungs-Sendeverstarkern in einem Spannungsbe-
reich von 10 bis 100 Volt arbeitet.

Ultraschallbildgebungssystem (100), das weiterhin
Folgendes umfasst:

eine Steuereinheit zum elektrischen Lenken des
akustischen Strahlenblindels (102);
Mittel zum Verbinden der genannten Ultra-
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schallsonde (110) mit dem System (100);
einen mit der genannten Ultraschallwandler-Ar-
ray-Baugruppe (114) gekoppelten Signalpro-
zessor (140) zum Verarbeiten des mindestens
einen Echosignals, wodurch mindestens ein
Bildsignal gebildet wird; und

eine Anzeige (150) zum Anzeigen des mindes-
tens einen Bildsignals.

Revendications

Systéme
comprenant :

d’'imagerie ultrasonique (100),

une sonde ultrasonique (110) ayant un loge-
ment (112) ;

un ensemble de réseau de transducteur ultra-
sonique bidimensionnel (114) configuré pour et
apte a étre ajusté al'intérieur du logement (112),
I'ensemble de réseau de transducteur ultraso-
nique (114) étant capable de générer au moins
un faisceau acoustique (102) et de recevoir au
moins un signal d’écho ; et

un circuit associé (118) situé a l'intérieur dudit
logement (112), couplé de maniére opération-
nelle au ditensemble de réseau de transducteur
ultrasonique (114) et comprenant un organe de
formation de microfaisceau (119) pour comman-
der I'au moins un faisceau acoustique de celui-
ci ;danslequelle circuitassocié (118) comprend
en outre un circuitde retard (131) et une pluralité
d’amplificateurs de transmission de haute ten-
sion (129), I'un de ladite pluralité d’amplifica-
teurs de transmission de haute tension (129)
étant sur chaque sous-canal de I'organe de for-
mation de microfaisceau (119) ; et
caractérisé en ce que le systéeme comprend en
outre un bloc de génération de forme d’onde
(127) communiquant un signal (120), qui estune
forme d’onde de transmission de forme arbitrai-
re de basse tension, au circuit associé (118),
dans lequel le signal (120) est d’abord retardé
d’'une quantité programmable par le circuit de
retard (131) et est en outre envoyé aux amplifi-
cateurs de transmission de haute tension (129),
qui sont des amplificateurs linéaires.

Systéme d’imagerie ultrasonique selon la revendi-
cation 1, dans lequel le circuit de retard (131) est
apte a retarder les signaux transmis et regus d’'une
quantité programmable.

Systéme d’imagerie ultrasonique selon la revendi-
cation 2, dans lequel la quantité programmable est

dans la plage de 0 a 1 ps.

Systéme d’imagerie ultrasonique selon la revendi-
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cation 1, dans lequel ladite pluralité d’amplificateurs
de transmission de haute tension linéaires fonction-
nent dans une plage de tension de 20 a 200 volts.

Systeme d’'imagerie ultrasonique selon la revendi-
cation 1, dans lequel ladite pluralité d’amplificateurs
de transmission de haute tension linéaire fonction-
nent dans une plage de tension de 10 a 100 volts.

Systeme d’imagerie ultrasonique (100), comprenant
en outre :

unorgane de commande pour diriger électrique-
ment le faisceau acoustique (102) ;

un moyen pour relier ladite sonde ultrasonique
(110) au systeme (100) ;

un processeur de signal (140) couplé au dit en-
semble de réseau de transducteur ultrasonique
(114) pour traiter 'au moins un signal d’écho,
en formant de ce fait au moins un signal
d’'image ; et

un affichage (150) pour afficher 'au moins un
signal d'image.
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