
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

44
5 

62
4

B
1

��&�������
����
(11) EP 1 445 624 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
27.08.2008 Bulletin 2008/35

(21) Application number: 04250581.8

(22) Date of filing: 04.02.2004

(51) Int Cl.:
G01S 7/52 (2006.01) G01S 7/524 (2006.01)

G01S 7/521 (2006.01) B06B 1/02 (2006.01)

(54) Power source for an ultrasonic diagnostic apparatus

Energiequelle für eine bildgebende Ultraschall-Vorrichtung

Source d’énergie pour un appareil d’imagerie ultrasonore

(84) Designated Contracting States: 
DE FR GB NL

(30) Priority: 06.02.2003 JP 2003029405

(43) Date of publication of application: 
11.08.2004 Bulletin 2004/33

(73) Proprietor: GE Medical Systems Global 
Technology Company LLC
Waukesha,
Wisconsin 53188 (US)

(72) Inventor: Amemiya, Shinichi
Hino-shi
Tokyo 191-8503 (JP)

(74) Representative: Pedder, James Cuthbert
London Patent Operation, 
General Electric International, Inc., 
15 John Adam Street
London WC2N 6LU (GB)

(56) References cited:  
US-A1- 2002 158 299 US-A1- 2002 165 452
US-B1- 6 310 789

• IOFFE M: "THE INS AND OUTS OF CHARGE-
PUMP-CONVERTER ICS" EDN ELECTRICAL 
DESIGN NEWS, ROGERS PUB. CO., 
ENGLEWOOD, COLO, US, vol. 44, no. 12, 10 June 
1999 (1999-06-10), pages 135-136,138,14, 
XP000924470 ISSN: 0012-7515

• TAKAHASHI K ET AL: "COMPLEMENTARY 
CHARGE PUMP BOOSTER" ELECTRONICS & 
COMMUNICATIONS IN JAPAN, PART II - 
ELECTRONICS, SCRIPTA TECHNICA. NEW 
YORK, US, vol. 82, no. 6, June 1999 (1999-06), 
pages 73-80, XP000912358 ISSN: 8756-663X



EP 1 445 624 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention relates to an ultrasonic
diagnostic apparatus for transmitting ultrasonic signals
from ultrasonic transducers toward a subject to be ex-
amined, and receiving reflected waves of the ultrasonic
signals for display, and more particularly to an ultrasonic
diagnostic apparatus of small size and low power con-
sumption.
[0002] Conventionally, an ultrasonic diagnosis for im-
aging the interior of a subject by applying ultrasound to
a region to be examined in the subject with an abutting
ultrasonic probe, and producing an image of echo signals
of reflected waves of the applied ultrasound is commonly
used. Since ultrasound is harmless to a living body, the
ultrasonic diagnostic apparatus is especially useful for
medical applications and is used for detection of foreign
material in the living body, determination of lesion de-
gree, observation of a tumor or a fetus, and the like.
[0003] In recent years, size and weight reduction of an
ultrasonic diagnostic apparatus is desired. An ultrasonic
diagnostic apparatus of small size and light weight overall
will desirably provide an ultrasonic diagnostic apparatus
that can be easily carried. A problem in reducing the size
and weight of the ultrasonic diagnostic apparatus is es-
pecially in a power source section. Since the ultrasonic
diagnostic apparatus requires provision of a transmitter
power source for ultrasonic transducers, and in addition,
a bias power source for an analog switch, attempts have
been made to reduce the size of these power sources.
[0004] A conventional method for reducing the size of
the power source involves generating transmitter power
source from a bias power source for an analog switch
(for example, see Japanese Patent Application Laid
Open No. 2002-306475).
[0005] In the conventional ultrasonic diagnostic appa-
ratus, however, although size reduction of the apparatus
is achieved by combining the transmitter power source
and bias power source, a problem of a large power loss
arises.
[0006] Specifically, since it is necessary for the voltage
of the bias power source to be higher than that of the
transmitter power source, the conventional ultrasonic di-
agnostic apparatus is configured to obtain the transmitter
power source from the bias power source via a voltage
drop circuit (direct current stabilizing power source cir-
cuit). In such a configuration, if the voltage supplied from
the transmitter power source to the ultrasonic transduc-
ers is low, the voltage difference between the bias power
source and transmitter power source becomes large, re-
sulting in the large power loss.
[0007] Such a power loss leads to a problem of shorter
usable time and larger heat generation in a portable ul-
trasonic diagnostic apparatus in which the ultrasonic
transducers are driven by a battery.
[0008] Therefore, the present invention seeks to pro-
vide an ultrasonic diagnostic apparatus comprising a
power source of small size and low power consumption.

[0009] Aspects of the present invention are defined in
the accompanying claims.
[0010] An embodiment for solving the aforementioned
problems and attaining the object is an ultrasonic diag-
nostic apparatus for transmitting ultrasonic signals from
ultrasonic transducers toward a subject to be examined,
and receiving reflected waves of said ultrasonic signals
for display, the ultrasonic apparatus comprising: an an-
alog switch for switching ultrasonic transducers for trans-
mission of said ultrasonic signals and reception of said
reflected waves; a transmitter power source for supplying
a high voltage to a transmitter circuit for causing said
ultrasonic transducers to drive said ultrasonic signals;
and a bias power source generating circuit for generating
a bias power source for said analog switch characterized
in that the bias power source is generated from said trans-
mitter power source.
[0011] In this embodiment of the ultrasonic diagnostic
apparatus, a bias power source is generated by a bias
power source generating circuit from a transmitter power
source for use in transmission of ultrasonic signals, and
the power is supplied to the analog switch; and therefore,
no separate power source for the bias voltage for the
analog switch is needed, and the power source can be
reduced in size.
[0012] In another embodiment the bias power source
generating circuit comprises a positive bias power source
generating circuit for outputting a voltage value higher
than a positive voltage value of said transmitter power
source; and a negative bias power source generating
circuit for outputting a voltage lower than a negative volt-
age value of said transmitter power source.
[0013] In this embodiment of the ultrasonic diagnostic
apparatus, a positive bias power source circuit generates
a voltage higher than a positive voltage value of the trans-
mitter power source, and a negative bias power source
circuit generates a voltage lower than a negative voltage
value of the transmitter power source; and therefore, a
bias voltage of sufficient magnitude as compared with
the transmission voltage can be obtained.
[0014] The positive bias power source generating cir-
cuit may comprise a positive charge pump circuit that
uses the positive voltage of said transmitter power source
as a reference; said negative bias power source gener-
ating circuit may comprise a negative charge pump circuit
that uses the negative voltage value of said transmitter
power source as a reference; and said bias power source
generating circuit may use outputs of said positive charge
pump circuit and said negative charge pump circuit as
the bias power source for said analog switch.
[0015] A charge pump circuit that uses the positive
voltage of the transmitter power source as a reference
may generate a voltage higher than the positive voltage
of the transmitter power source, and a charge pump cir-
cuit that uses the negative voltage of the transmitter pow-
er source as a reference may generate a voltage lower
than the negative voltage of the transmitter power source;
and therefore, a bias power source for the analog switch
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is obtained with a simple configuration, and power con-
sumption in the power source is reduced. Accordingly,
embodiments of the ultrasonic diagnostic apparatus are
reduced in overall size and reduction in power consump-
tion is achieved.
[0016] The apparatus may further comprise a trans-
mission voltage control section for variably controlling
the voltage value of said transmitter power source.
[0017] An embodiment of the ultrasonic diagnostic ap-
paratus is capable of arbitrarily controlling the transmis-
sion voltage by a transmission voltage control section,
and the bias voltage is generated based on the transmis-
sion voltage; and therefore, power consumption in the
power source is minimized. Thus, by applying the present
invention to a battery-driven ultrasonic diagnostic appa-
ratus, a portable ultrasonic diagnostic apparatus that can
be operated over a long time is obtained.
[0018] A driving circuit for said charge pump may share
a driving circuit in said transmitter power source.
[0019] The shared use of a driving circuit enables size
reduction and high efficiency, and is suitable for a port-
able ultrasonic diagnostic apparatus.
[0020] The transmitter power source may comprise a
stabilizing power source circuit for decreasing the posi-
tive voltage value supplied to said transmitter circuit, and
a stabilizing power source circuit for increasing the neg-
ative voltage value supplied to said transmitter circuit.
[0021] The transmitter power source can be provided
with a voltage drop circuit to reduce noise in the trans-
mission voltage.
[0022] A charge pump circuit may be connected to a
transmitter power source for generating a voltage sup-
plied to ultrasonic transducers, and an output of the
charge pump circuit may be employed as a bias power
source for an analog switch, and therefore, an effect is
obtained that there is provided an ultrasonic diagnostic
apparatus having a power source section reduced in size
and having reduced power consumption.
[0023] The invention will now be described in greater
detail, by way of example, with reference to the drawings,
in which:-

Figure 1 is an explanatory diagram for explaining the
overall configuration of an ultrasonic diagnostic ap-
paratus in accordance with an embodiment of the
present invention.

Figure 2 shows the internal configuration of an ana-
log switch shown in Figure 1.

Figure 3 shows the circuit configuration of a power
source section shown in Figure 1.

Figure 4 shows the circuit configuration of a power
source section having charge pump circuits of multi-
stage configuration.

Figure 5 illustrates variation of the power source cir-

cuit shown in Figure 3.

Figure 6 shows a noise removing circuit for use in
the transmitter power source.

[0024] An ultrasonic diagnostic apparatus in accord-
ance with an embodiment of the present invention will
now be described in detail with reference to the appended
drawings.
[0025] Figure 1 is an explanatory diagram for explain-
ing the overall configuration of an ultrasonic diagnostic
apparatus in accordance with an embodiment of the
present invention. In Figure 1, an ultrasonic diagnostic
apparatus 1 is connected to a monitor 2, a control unit 3
and an ultrasonic probe 18. For the monitor 2, any mon-
itor, such as a CRT or liquid crystal monitor, may be used.
The control unit 3 may be a general-purpose input device
such as a keyboard or mouse, or may be provided with
a dedicated console panel.
[0026] The ultrasonic diagnostic apparatus 1 also
comprises therein a control section 11, an image
processing section 12, a power source section 13, an
analog switch 16 and a transmission/reception beam-
former 17. Moreover, the power source section 13 has
therein a transmitter power source 14 and a bias power
source 15.
[0027] In a diagnosis using the ultrasonic diagnostic
apparatus 1, first, transmitter power �HV1 is supplied
from the transmitter power source 14 to the transmission/
reception beamformer 17. The transmission/reception
beamformer 17 uses the transmitter power source �HV1
to transmit ultrasonic signals from ultrasonic transducers
in the ultrasonic probe 18 connected via the analog switch
16 and a connection cable 19. The ultrasonic transducers
then receive reflected waves of the transmitted ultrasonic
signals, and input them to the transmission/reception
beamformer via the connection cable 19 and analog
switch 16.
[0028] The transmission/reception beamformer 17
transmits the input reflected waves to the image process-
ing section 12, which produces an ultrasonic image
based on the reflected waves. The control section 11
displays on the monitor 2 the ultrasonic image produced
by the image processing section 12 based on the input
from the control unit 3.
[0029] The analog switch 16 conducts switching of ul-
trasonic transducers to be connected to the transmission/
reception beamformer 17. Since ultrasonic transducers
for transmitting ultrasonic signals are selected by the
switching by the analog switch 16, an area to be exam-
ined can be scanned by appropriately operating the an-
alog switch 16.
[0030] Figure 2 shows the internal configuration of the
analog switch 16. As shown, the analog switch 16 com-
prises therein a plurality of switches 16a. If the transmis-
sion/reception beamformer 17 has 63 channels and the
ultrasonic probe 18 has 124 ultrasonic transducers, for
example, the number of switches 16a included in the an-
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alog switch 16 is 124. The analog switch 16 selects ul-
trasonic transducers to be connected to the transmission/
reception beamformer 17 by turning on selected switches
16a. Moreover, the analog switch 16 changes ultrasonic
transducers for transmitting ultrasonic signals by chang-
ing switches 16a that are turned on, and an ultrasonic
scan is thus conducted.
[0031] The analog switch 16 is supplied with a bias
voltage �HV2 by the bias power source 15. The bias
voltage �HV2 is in a range that is desirably 10  20V
positively and negatively larger than the transmission
voltage �HV1 output by the transmitter power source
14. For example, if the transmission voltage �HV1 is
-100V  +100V, the bias voltage �HV2 is -120V 
+120V.
[0032] The amplitude range of the bias voltage �HV2
is made larger than that of the transmission voltage
�HV1 for preventing an increase of on-resistance in the
analog switch 16 due to reduction in bias voltage.
[0033] Next, a specific configuration of the power
source section 13 will be described. Figure 3 shows a
circuit configuration of the power source section 13
shown in Figure 1. In Figure 3, the power source section
13 comprises charge pump circuits 50 and 60 connected
to the transmitter power source 14, and outputs of the
charge pump circuits 50 and 60 are used as the bias
power source 15.
[0034] Specifically, a regulator circuit comprised of ca-
pacitors 31, 38 and 40, diodes 33, 37 and 39, a resistance
32, and inductors 34, 35 and 36 is formed in the trans-
mitter power source 14, and the transmitter power source
14 outputs the transmission voltage �HV1 from a direct
current power source V1.
[0035] Moreover, the transmitter power source 14 is
controlled by a transistor 42, an SW power source control
IC 41, a resistance 43 and a feedback circuit 44. More
particularly, the transmission voltage +HV1 and a com-
parison voltage V3 are input to the feedback circuit 44,
which inputs the transmission voltage +HV1 and com-
parison voltage V3 to the SW power source control IC 41.
[0036] On the other hand, the SW power source control
IC 41 conducts switching control of the transistor 42 to
control the operation of the regulator circuit. By control-
ling the transistor 42 so that the transmission voltage
+HV1 input from the feedback circuit 44 is a constant
multiple of the comparison voltage V3, the transmission
voltage �HV1 can be controlled to a desired value. It is
thus possible to adjust the ultrasonic signal output trans-
mitted from the ultrasonic transducers to an optimum val-
ue by enabling control of the transmission voltage value.
[0037] The charge pump circuit 50 is formed from ca-
pacitors 51 and 54 and diodes 52 and 53. The charge
pump circuit 50 is connected to a point A between the
regulator circuit and transistor 42, and driven by the reg-
ulator circuit to output a voltage higher than the trans-
mission voltage +HV1 as the positive bias voltage +HV2.
[0038] Likewise, the charge pump circuit 60 is formed
from capacitors 61 and 64 and diodes 62 and 63. The

charge pump circuit 60 is connected to the point A be-
tween the regulator circuit and transistor 42, and driven
by the regulator circuit to output a voltage lower than the
transmission voltage -HV1 as the negative bias voltage
-HV2.
[0039] By thus adding the charge pump circuits 50 and
60 to the transmitter power source 14 and driving the
charge pump circuits 50 and 60 by the regulator in the
transmitter power source 14, the bias voltage +HV2 high-
er than the transmission voltage +HV1 and the bias volt-
age -HV2 lower than the transmission voltage -HV1 can
be obtained.
[0040] Desirably, the bias voltage +HV2 is 10  20V
higher than the transmission voltage +HV1, and the bias
voltage -HV2 is 10  20V lower than the transmission
voltage -HV1. Therefore, if a desired bias voltage cannot
be obtained by the one-stage charge pump circuit for the
transmission voltage �HV1, a multi-stage configuration
in which the charge pump circuit 50 or 60 is connected
with an additional charge pump circuit may be employed.
[0041] A circuit configuration of the multi-stage power
source section 13 in which the charge pump circuits are
connected with additional charge pump circuits is shown
in Figure 4. In the power source section shown in Figure
4, the charge pump circuit 50 is connected with an addi-
tional charge pump circuit 55 and the charge pump circuit
60 is connected with an additional charge pump circuit 65.
[0042] Particularly, the charge pump circuit 55 is
formed from a capacitor 56 and diodes 57 and 58, and
outputs a voltage still higher than the bias voltage +HV2
as a positive bias voltage +HV3. The charge pump circuit
65 is formed from a capacitor 66 and diodes 67 and 68,
and outputs a voltage still lower than the bias voltage
-HV2 as a negative bias voltage -HV3.
[0043] By thus using a multi-stage charge pump in
which a charge pump circuit is connected with an addi-
tional charge pump circuit, the positive bias voltage can
be increased to a desired value and the negative bias
voltage can be decreased to a desired value.
[0044] Although the charge pump is shown as having
a dual-stage configuration in Figure 4, additional charge
pump circuits may be added as needed. Moreover, in
Figure 4, the bias voltage �HV2 output by the charge
pump circuits 50 and 60 and the bias voltage �HV3 out-
put by the charge pump circuits 55 and 65 are separately
output.
[0045] Therefore, in the power source circuit shown in
Figure 4, any one of �HV2 and �HV3 may be employed
as a bias voltage depending upon the required voltage.
The selection of the bias voltage can be made by any
switching means such as a switch. Moreover, if the value
�HV3 is constantly used as the bias voltage, the switch-
ing means and output terminals for �HV2 are not need-
ed.
[0046] Although the charge pump circuits 50 and 60
are connected to the point A between the regulator and
transistor in the power source circuit shown in Figure 3,
the connecting position for the charge pumps is not lim-
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ited to the point A.
[0047] A variation of the power source circuit is shown
in Figure 5. In Figure 5, the charge pump circuit 50 is
connected to a point B between the inductor 35 and diode
37 in the transmitter power source 14. The charge pump
circuit 60 is connected to a point C between the inductor
35 and diode 39 in the transmitter power source 14.
[0048] When the charge pump circuit 50 is connected
to the point B, its output +HV2 is again sufficiently higher
than the transmission voltage +HV1. Similarly, when the
charge pump circuit 60 is connected to the point C, its
output -HV2 is sufficiently lower than the transmission
voltage -HV1. Therefore, points to which the charge
pump circuits 50 and 60 are to be connected can be freely
designed taking the overall circuit configuration and the
like into account.
[0049] Next, the output of the transmitter power source
14 will be described. The transmission voltage �HV1
output by the transmitter power source 14 is supplied to
the ultrasonic transducers for use in transmission of ul-
trasonic signals, and therefore, removal of noise from the
transmission voltage �HV1 is important. To remove
noise from the transmission voltage �HV1, a voltage
drop circuit or a filter circuit is needed.
[0050] Figure 6 shows an exemplary circuit for use in
the noise removal for the transmitter power source 14.
Figure 6(a) is a circuit configuration in which a voltage
drop circuit is employed for the noise removing circuit.
As shown, the voltage drop circuit 70 is made from a
transistor 71 and a feedback circuit 72. The feedback
circuit 72 conducts switching control of the transistor 71
with reference to a voltage V4, and the value of voltage
+HV1 is reduced by a predetermined amount to output
a voltage +HV1a. A similar voltage drop circuit is con-
nected to the voltage -HV1, and the value of voltage -HV1
is increased by a predetermined amount to output a volt-
age -HV1a.
[0051] By supplying the voltage +HV1a and -HV1a to
the transmission/reception beamformer 17, power
source with lower noise than in supplying the voltage
�HV1 is achieved. Preferably, the difference between
the voltages +HV1 and +HV1a is of the order of 3 V.
[0052] Figure 6(b) is a circuit configuration in which a
filter circuit is employed for the noise removing circuit.
As shown, the filter circuit 75 is made from an inductor
76 and a capacitor 77. The filter circuit 75 outputs a volt-
age +HV1b obtained by removing noise of predetermined
frequency from the voltage +HV1. A similar filter circuit
is connected to the voltage -HV1, and a voltage -HV1b
obtained by removing noise of predetermined frequency
from the voltage - HV1 is output.
[0053] By supplying the voltage +HV1b and -HV1b to
the transmission/reception beamformer 17, power
source with lower noise than in supplying the voltage
�HV1 is achieved. The frequency of noise removed by
the filter circuit is determined by the inductor 76 and ca-
pacitor 77.
[0054] As described above, in the ultrasonic diagnostic

apparatus in accordance with the present embodiment,
the charge pump circuits are connected to the transmitter
power source for the transmission/reception beamformer
17, and outputs of the charge pump circuits are employed
as a bias power source for the analog switch, and there-
fore, the power source section is reduced in size and
power consumption is reduced.
[0055] Moreover, since a charge pump circuit for gen-
erating a positive bias voltage and that for generating a
negative bias voltage each can be made by two capac-
itors and two diodes, the power source section can be
constructed with a simple configuration and at a low cost.
Although a driving circuit for the charge pump may be
separately provided, it is possible to use an output of the
switching driving circuit in the transmitter power source.
Furthermore, a circuit design with a high degree of free-
dom can be realized by using a multi-stage configuration
of the charge pump or changing connection points be-
tween the charge pumps and transmitter power source.
[0056] In addition, since the low power consumption
of such a configuration reduces the amount of heat gen-
eration from the power source section,, no large cooling
means is needed. While cooling means such as forced
air cooling is needed if the amount of heat generation
from the power source section is large, such cooling
means is not needed, and hence, the ultrasonic diagnos-
tic apparatus is further reduced in size.
[0057] The size reduction and lowering of power con-
sumption of the power source section itself, and, in ad-
dition, the fact that no cooling means is needed, enable
the ultrasonic diagnostic apparatus to have smaller over-
all size and longer battery operation time, and therefore,
a small portable ultrasonic diagnostic apparatus can be
implemented.
[0058] Although the analog switch 16 is provided inside
the ultrasonic diagnostic apparatus 1 in the present em-
bodiment, the present invention may be applied without
limitation on the position of the analog switch; for exam-
ple, the analog switch may be provided inside the ultra-
sonic probe.
[0059] Moreover, a charge pump circuit is employed
in the present invention. This is because a capacitor used
in the charge pump is smaller and cheaper than a small-
size transformer. The basic efficacy of the present inven-
tion is, however, obtainable by constructing the bias pow-
er source from the transmitter power source using the
small-size transformer.

Claims

1. An ultrasonic diagnostic apparatus for transmitting
ultrasonic signals from ultrasonic transducers to-
ward a subject to be examined, and receiving reflect-
ed waves of said ultrasonic signals for display, the
ultrasonic diagnostic apparatus comprising:

an analog switch for switching ultrasonic trans-
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ducers for transmission of said ultrasonic sig-
nals and reception of said reflected waves;
a transmitter power source for supplying a high
voltage to a transmitter circuit for causing said
ultrasonic transducers to drive said ultrasonic
signals; and
a bias power source generating circuit for gen-
erating a bias power source for said analog
switch;

characterised in that the bias power source is gen-
erated from said transmitter power source.

2. The ultrasonic diagnostic apparatus of claim 1,
wherein said bias power source generating circuit
comprises a positive bias power source generating
circuit for outputting a voltage value higher than a
positive voltage value of said transmitter power
source, and a negative bias power source generating
circuit for outputting a voltage lower than a negative
voltage value of said transmitter power source.

3. The ultrasonic diagnostic apparatus of claim 1,
wherein a circuit for generating said bias power
source from said transmitter power source is a
charge pump.

4. The ultrasonic diagnostic apparatus of claim 3,
wherein a driving circuit for said charge pump shares
a driving circuit in said transmitter power source.

5. The ultrasonic diagnostic apparatus of claim 1,
wherein said apparatus comprises a transmission
voltage control circuit for variably controlling the volt-
age value of said transmitter power source.

6. The ultrasonic diagnostic apparatus of claim 1,
wherein said transmitter power source comprises a
stabilizing power source circuit for decreasing and
stabilizing the positive voltage value supplied to said
transmitter circuit, and a stabilizing power source cir-
cuit for increasing and stabilizing the negative volt-
age value supplied to said transmitter circuit.

Patentansprüche

1. Ultraschall-Diagnose-Vorrichtung zum Übertragen
von Ultraschallsignalen aus Ultraschall-Transdu-
cern in Richtung eines zu untersuchenden Objektes
und zum Empfangen von reflektierten Wellen der Ul-
traschallsignale zur Darstellung, wobei die Ultra-
schall-Diagnosevorrichtung aufweist:

einen analogen Schalter zum Umschalten des
Ultraschall-Transducers zur Übertragung der
Ultraschall-Signale und zum Empfangen der re-
flektierten Wellen;

eine Transmitter-Versorgungsquelle zur Hoch-
spannungsversorgung einer Transmitterschal-
tung, um die Ultraschall-Transducer zu veran-
lassen, die Ultraschall-Signale auszusenden;
und
eine Bias-Versorgungsquellenschaltung die ei-
ne Bias-Versorgungsquelle für den analogen
Schalter bildet;

dadurch gekennzeichnet, dass die Bias-Versor-
gungsquelle aus der Transmitter-Versorgungsquel-
le abgeleitet wird.

2. Ultraschall-Diagnosevorrichtung nach Anspruch 1,
worin die Bias-Versorgungsquellenschaltung eine
positive Bias-Versorgungsquellenschaltung zur Ab-
gabe einer Spannung, die größer ist als eine positive
Spannung der Transmitter-Versorgungsquelle, und
eine negative Bias-Versorgungsquellenschaltung
zur Abgabe einer Spannung aufweist, die niedriger
ist als eine negative Spannung der Transmitter-Ver-
sorgungsquelle.

3. Ultraschall-Diagnosevorrichtung nach Anspruch 1,
worin eine Schaltung zur Erzeugung der Bias-Ver-
sorgungsquelle aus der Transmitter-Versorgungs-
quelle eine Ladungspumpe ist.

4. Ultraschall-Diagnosevorrichtung nach Anspruch 1,
worin eine Ansteuer-Schaltung für die Ladungspum-
pe und eine Ansteuer-Schaltung in der Transmitter-
Versorgungsquelle geteilt werden.

5. Ultraschall-Diagnosevorrichtung nach Anspruch 1,
worin die Vorrichtung eine Übertragungsspan-
nungs-Steuerschaltung zum variablen Steuern des
Spannungswertes der Transmitter-Spannungsquel-
le aufweist.

6. Ultraschall-Diagnosevorrichtung nach Anspruch 1,
worin die Transmitter-Versorgungsquelle eine Sta-
bilisierungs-Versorgungsquellen-Schaltung für das
Verringern und Stabilisieren des positiven Span-
nungswertes aufweist, mit dem die Transmitter-
Schaltung versorgt wird, und eine Stabilisierungs-
Versorgungsquellen-Schaltung zum Erhöhen und
Stabilisieren des negativen Spannungswertes mit
dem die Transmitter-Schaltung versorgt wird.

Revendications

1. Appareil de diagnostic par ultrasons pour transmet-
tre des signaux ultrasonores à partir de transduc-
teurs ultrasonores vers un sujet à examiner, et re-
cevoir des ondes réfléchies desdits signaux ultraso-
nores à afficher, l’appareil de diagnostic par ultra-
sons comprenant :
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un commutateur analogique pour commuter les
transducteurs ultrasonores pour la transmission
desdits signaux ultrasonores et la réception des-
dites ondes réfléchies ;
un générateur de puissance pour alimenter en
haute tension un circuit émetteur pour entraîner
lesdits transducteurs ultrasonores à piloter les-
dits signaux ultrasonores ; et
un circuit de génération de source d’énergie de
polarisation pour générer une source d’énergie
de polarisation pour ledit commutateur
analogique ;

caractérisé en ce que la source d’énergie de pola-
risation est générée à partir dudit générateur de puis-
sance.

2. Appareil de diagnostic par ultrasons selon la reven-
dication 1, caractérisé en ce que ledit circuit de
génération de source d’énergie de polarisation com-
prend un circuit de génération de source d’énergie
de polarisation positive pour envoyer une valeur de
tension supérieure à une valeur de tension positive
dudit générateur de puissance, et un circuit de gé-
nération de source d’énergie de polarisation négati-
ve pour envoyer une tension inférieure à une valeur
de tension négative dudit générateur de puissance.

3. Appareil de diagnostic par ultrasons selon la reven-
dication 1, caractérisé en ce qu’un circuit pour gé-
nérer ladite source d’énergie de polarisation à partir
dudit générateur de puissance est une pompe de
charge.

4. Appareil de diagnostic par ultrasons selon la reven-
dication 3, caractérisé en ce qu’un circuit d’attaque
pour ladite pompe de charge partage un circuit d’at-
taque dans ledit générateur de puissance.

5. Appareil de diagnostic par ultrasons selon la reven-
dication 1, caractérisé en ce que ledit appareil com-
prend un circuit de commande de tension de trans-
mission pour commander de manière variable la va-
leur de tension dudit générateur de puissance.

6. Appareil de diagnostic par ultrasons selon la reven-
dication 1, caractérisé en ce que ledit générateur
de puissance comprend un circuit de source d’éner-
gie stabilisatrice pour diminuer et stabiliser la valeur
de tension positive fournie audit circuit d’émetteur,
et un circuit de source d’énergie stabilisatrice pour
augmenter et stabiliser la valeur de tension négative
fournie audit circuit émetteur.
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