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transistor 18 is off, the transistor 20 is rendered off and an output
signal is properly output. The present invention generally relates to an
When the power supply is switched off in such amplifying apparatus with a
differential amplifier  a state, the voltage Vcc falls and the base
potential stage located at the input stage. More particularly,   5   of the
transistors 17 and 18 becomes lower than this invention is directed to an
amplifying apparatus  their emitter potential before the voltage of the
suitable for a low frequency signal, which reduces  ripple filter circuit
falls. This renders the transistors shock noise that occurs when a power
supply is      17 and 18 operative, which turns on the transistors switched
on or off.                                 19 and 20. The transistor 19
being on permits the For instance, an amplifying apparatus for am-   10
capacitor 11 to be discharged. At the same time, plifying a sound signal
should meet severe require-  the output signal is led to the ground by the
ments against shock noise that is generated in      transistor 20 to cut
off the output, thereby prevent- accordance with the ON/OFF action of the
power      ing shock noise from being generated by the pow- supply.
Particularly, regarding a power amplifying  er off of the power supply.
apparatus for driving loudspeakers according to an   is  The use of the
above-described circuit is effec- output signal from the mentioned
amplifier appara-  tive in suppressing shock noise which is generated tus,
there is a demand for an ability to suppress   in accordance with the OFF
operation of a single undesirable shock noise which is generated from
power supply, but cannot cope with a case where loudspeakers when the power
supply is switched      the ON/OFF operation of the power supply is se- on
or off (see for example EP-A-0 299 665).    2o  quentially repeated. When
such an amplifier circuit There is known means for suppressing such
is constituted by an integrated circuit, a differential shock noise; this
means uses a decoupling capaci-   amplifier circuit is provided at the
input stage tor or ripple filter capacitor connected to a power  though not
shown in Fig. 3. Such a differential circuit, and utilizes a time constant
set by a circuit  amplifier circuit often has different time constants
including such a capacitor to mute a sound signal  25  on one input side
which is supplied with an input output.
signal and the other input side which is supplied Fig. 3 exemplifies a
conventional amplifying     with an output signal as a negative feedback
signal, apparatus which suppresses shock noise caused       and this
circuit is in an unbalanced state. When the according to the ON/OFF action
of a power supply.   power supply is switched off, switched on again, A
capacitor 11 and resistors 12, 13 and 14 con-   3o  then switched off
again, therefore, the unbalanced stitute a ripple filter circuit. A power
supply voltage  state of this differential circuit would directly appear
Vcc is divided by the resistors 12 and 13, con-     as a variation in the
output and would be output as nected in series, and the divided voltage is
sup-   shock noise. plied via the resistor 14 to the capacitor 11.
For instance, in an amplifier circuit provided in The voltage Vcc is
further divided by resistors  35   a stereo system for an automobile, when
a starter 15 and 16, and the divided voltage is supplied to   motor is
operated to start the engine through op- the bases of transistors 17 and 18
whose emitters   eration of an ignition key, the power for the stereo are
supplied via the resistors 12 and 14 with the   system is cut off for a
very short period of time, in voltage [err]  The ratio of the resistances
of the     which case, particularly, the generation of the resistors 15 and
16 is so set that the base potential  40  aforementioned shock noise should
be considered. of the transistors 17 and 18 is equal to or higher
Accordingly, it is an object of the present in- than their emitter
potential. That is, the transistors  vention (see independent Claims 1 and
9) to pro- 17 and 18 are set off in the normal operational     vide an
amplifying apparatus with a differential am- state.
plifier stage, which can effectively suppress gen- The transistor 17 thus
controlled has its collec-  45  eration of shock noise originating from an
ON/OFF tor connected to the base of a transistor 19, which  control of a
power supply, particularly originating is connected in parallel to the
capacitor 11, so that  from the OFF operation of the power supply, so as
the transistor 17 when on sets the transistor 19 on  to prevent the adverse
influence of the shock noise to thereby discharge the capacitor 11. A
signal     from appearing on the output. from the collector of the
transistor 18 is supplied to  5o  It is another object of this invention to
provide the base of the transistor 20, so that an output    an amplifying
apparatus which can effectively pre- signal is output in the normal state
where the      vent generation of shock noise originating particu- former
transistor 18 is rendered on.                larly from the power-off
operation following the In other words, in the normal operational state
second one in a case where the ON/OFF operation where the power supply
voltage Vcc is set, the   55  of the power supply is repeated. transistor
17 is rendered off, so is the transistor 19,  It is a further object of
this invention to provide thus permitting the capacitor 11 to be charged by
an amplifying apparatus with a differential amplifier the voltage Vcc via
the resistors 12 and 14. As the  stage, which can surely suppress
unpleasant shock 2 



3                 EP 0 400 643 B1                      4 noise to provide
good sound outputs, when applied   tion. The transistors 31 and 32 have
their emitters even to an audio apparatus that is installed in an  supplied
with a power supply voltage [err] through a automobile and has its power
supply frequently      constant current circuit 33, and their collectors
con- switched on and off.                                nected to the
collectors of NPN transistors 34 and The amplifying apparatus with a
differential am-   5   35 which constitute a current mirror circuit. The
plifier stage according to this invention comprises    transistors 34 and
35 have their emitters grounded power-off detecting means for detecting the
stop of  through resistors 36 and 37, and their bases con- an amplifying
operation caused by switching a       nected together to the collector of
the transistor 35. power supply off, first input control means for in-  An
output signal from the collector of the transistor hibiting an input to a
differential amplifier circuit in  io  34 is amplified by an amplifier 38
as needed, and accordance with power-off detection by the power-   supplied
to an output terminal 39. off detecting means, differential input detecting
This amplifying apparatus has the same circuit means for detecting an input
to the differential    as the one shown in Fig. 3 for suppressing shock
amplifier circuit, and second input control means   noises; the same
reference numerals as given in for inhibiting an input to a negative
feedback side   15  Fig. 3 are used to specify the corresponding or of the
differential amplifier circuit when the differen-  identical elements. A
capacitor 11, which is con- tial input detecting means detects a reduction
in   nected in parallel to a transistor 19, is always the input.
charged by the voltage Vcc via resistors 12 and 14. In the thus constituted
amplifying apparatus     The voltage Vcc is divided by resistors 15 and 16,
having the differential amplifier stage, the power-off  20  and transistors
17 and 18 are controlled with the detecting means detects the power-off of
the power  divided voltage. The emitters of the transistors 17 supply and
the first input control means inhibits an  and 18 are connected, together
with the collector of input to the differential amplifier stage. At the
same  a transistor 19, to a bias circuit (not shown). When time, the
differential input detecting means detects  the power supply voltage falls,
the transistors 17 the falling of the input signal and causes the sec-   25
and 18 are rendered on. The transistor 17 turns on ond input control means
to inhibit a negative feed-  the transistor 19 to discharge the capacitor
11, back input to the differential input stage. When the  while the
transistor 18 turns on a transistor 20, thus power supply is switched off,
therefore, the input  preventing shock noise from being output when the
signal as well as the negative feedback input are   voltage [err] is turned
off. inhibited from being input to the differential input  30  The node
between the resistors 15 and 16 is stage. The unbalanced state of the
differential am-  connected to the base of a PNP transistor 40. This
plifier stage is therefore corrected quickly with the  transistor 40 has
its emitter connected via the power-off action of the power supply, thus
effective  resistors 12 and 14 to the voltage Vcc, and its suppressing
shock noise originating from an am-     collector connected to the base of
an NPN transis- plified output even when the power supply is se-   35  tor
41. When the voltage [err] is in the normal state, quentially subjected to
an ON/OFF control.          the transistor 40 is rendered off together with
the This invention can be more fully understood      transistors 17 and 18.
When the voltage [err] is off, from the following detailed description when
taken  the transistor 40 is rendered on. In other words, in conjunction
with the accompanying drawings, in   this transistor 40 constitutes means
of detecting which:                                         40  cutoff of
the power supply voltage. When the tran- Fig. 1 is a circuit diagram for
explaining the first  sistor 40 is turned on, the transistor 41 is turned
on embodiment of an amplifying apparatus of the      accordingly. present
invention;                                   The transistor 41 is connected
between the Fig. 2 is a circuit diagram  exemplifying the     ground and
the base of the transistor 31 on the second embodiment of the present
invention as   45  input side, one element of the differential amplifier
applied to a stand-by circuit; and                stage 30. When the
transistor 41 is turned on, the Fig. 3 is a circuit diagram exemplifying a
shock  input signal is grounded, and the level of an input noise preventing
circuit applied to a conven-     signal to the differential amplifier stage
30 is re- tional amplifying apparatus in order to avoid     duced to the
ground level. That is, the transistor 41 shock noises.
5o  constitutes the first input control means for the Preferred embodiments
of this invention will     differential amplifier stage 30. now be
described referring to the accompanying          The input signal of the
transistor 31 is further drawings.
sent to the base of a PNP transistor 42. The Fig. 1 presents a low
frequency amplifying      transistor 42 has its emitter supplied with a
signal apparatus with a differential amplifier stage 30,  ss  that is
supplied to the base of the transistor 32, and which amplifies a sound
signal. The differential    its collector connected to the base of a
transistor 



amplifier stage 30, which comprises a pair of PNP   43. In other words,
when the level of the input transistors 31 and 32, performs a differential
opera-  signal to the differential amplifier stage 30 de- 3    5
EP 0 400 643 B1                     6 creases, the transistor 42 is turned
on, and it con-  ripple filter line 57 through a resistor 56. stitutes
differential input detecting means which is    The stand-by circuit is used
to reduce power controlled according to the status of the differential
consumption which increases when the voltage Vcc input. When the transistor
42 is turned on, the     is kept supplied. This stand-by circuit controls
the transistor 43 is rendered on.                  5   transistor 54 based
on the command signal input to The transistor 32, another element of the
dif-  the stand-by command terminal 51, and cuts off ferential amplifier
stage 30, has its base supplied  the power from the power supply of the
amplifying with a signal for negative feedback (NF) from the   apparatus as
needed to render the amplifying ap- output terminal 39 as a negative
feedback signal    paratus inoperative. through a feedback resistor 44. The
transistor 43   10  The differential amplifier stage 30, which con- has its
collector connected to the base of the      stitutes the input section of
the amplifying appara- transistor 32, and its emitter grounded. In other
tus, is supplied with the power over the stand-by words, the transistor 43
when on causes the base    line 55. Since this section is the same as that
of of the transistor 32 to have a ground potential, and  the first
embodiment shown in Fig. 1, the same constitutes the second input control
means on the   15  reference numerals as shown in Fig. 1 are used to NF
side. The base of the transistor 32 is further   specify the corresponding
or identical elements in grounded via a feedback resistor 45 and an NF
Fig. 2 and their otherwise redundant description will coupling capacitor
46.                              be omitted. The base of the transistor 41
is sup- When the voltage [err] is turned off in the thus   plied with a
signal from the collector of the transis- constituted circuit, the
transistor 19 is turned on by   20  tor 53. the transistor 17 so as to
discharge the capacitor      In the apparatus with such a structure, if the
11, and the transistor 20 is turned on by the       potential of the input
signal to the stand-by com- transistor 18 so as to mute the output.
mand terminal 51 falls down to or below a voltage Further, the transistor
40 is turned on together  VF in the forward PN direction of the transistors
52 with the transistors 17 and 18, so that the transistor  25  and 53,
those transistors 52 and 53 are turned off 41 is turned on to thereby
drastically decrease the  to be in the stand-by state. At this time, the
transis- level of an input signal IN of the input differential  tor 53,
which has cut off the base current of the amplifier stage 30.
transistor 41 when the amplifying apparatus is op- On the NF side of the
differential amplifier     erated, turns on the transistor 41 in the
stand-by stage 30, however, the potential does not sharply  3o  state and
lowers the level of the input signal IN of decrease because of the presence
of a coupling      the transistor 31 in the differential amplifier stage
capacitor 46. However, if the potential on the side  30. Thereafter, the
transistors 42 and 43 are con- of the input IN of the differential
amplifier stage 30  trolled in the same manner as done in the embodi-
drastically drops by the transistor 41, the transistor  ment shown in Fig.
1, and the unbalanced state of 42 is turned on to render the transistor 43
on. The   35  the differential amplifier stage 30 is quickly re- transistor
43 coupling capacitor 46 is then rapidly  lieved. discharged by the
transistor 43, which rapidly de-      The present invention can apply other
circuits creases the levels of the signals on both the input  than those of
the aforementioned embodiments. 'signal and the NF input side of the input
differential  For instance, although the foregoing description of amplifier
stage 30. Therefore, the unbalanced state  40  the embodiments has been
given with a reference after the power supply is switched off is quickly
to the amplifier circuit which deals with a low- relieved. Even if the
power supply is sequentially  frequency signal, such as a sound signal, the
turned on and off, the differential amplifier stage 30  present invention
can also apply to a high fre- can surely prevent the shock noise
originating from  quency amplifier circuit. the power-off operation from
being output.     45 Fig. 2 illustrates the second embodiment of the
Claims amplifying apparatus as applied to a stand-by cir- cuit. Transistors
52 and 53 are controlled by a     1. An amplifying apparatus with a
differential am- command signal from a stand-by command termi-
plifier stage (30) including a transistor (31) nal 51, and a switching
transistor 54 is controlled   5o  having a base supplied with an input
signal to by the transistor 52. In other words, the transistors   be
amplified and a transistor (32) having a 52 to 54 constitute a stand-by
switching circuit; the   base supplied with an output signal as a nega-
transistors 52 and 53 are controlled on the basis of    tive feedback
signal, said differential amplifier 



a stand-by command signal supplied to the stand-        stage (30) being
supplied with a power supply by command terminal 51, with the switching
tran-   55   voltage, and having power-off detecting means sistor 54
serving to control the supply and cutoff of   (40) for detecting cutoff of
said power supply the power supply voltage Voc supplied to a stand-
voltage, characterized by further comprising: by line 55. The transistor 53
is connected to a            first input control means (41) for inhibiting
4    7                  EP0400643B1                           8 an input to
said differential amplifier stage (30)    amplifier stage (30) is a sound
signal. when a power-off state is detected by said power-off detecting
means (40);                    7. An apparatus according to claim 1,
character- input detecting means (42) having a con-           ized in that
said power supply voltage is sup- trol based on an input signal to said
differential   5  plied through a switching transistor (54) to said
amplifier stage (30), for detecting inhibition of      differential
amplifier stage  (30), and  said said input signal; and
switching transistor is controlled by a transistor second input control
means (43) for inhibit-      (52) which is controlled by a stand-by com-
ing said negative feedback signal to said dif-        mand signal to
thereby cut off power supply to ferential amplifier stage (30) when said
input  10     said differential amplifier stage. detecting means (42)
detects said input signal being inhibited.
&  An apparatus according to claim 7, character- ized by further comprising
a transistor (53) 2. An apparatus according to claim 1, character-
having a base controlled together with said ized in that said power-off
detecting means   15      transistor (52) controlled by said stand-by
comprises a transistor (40) having a base con-        command signal, and
said power-off detecting trolled by a voltage signal acquired by voltage-
means is controlled by an output signal from division of a power supply
voltage, said tran-        said base-controlled transistor to detect cutoff
sistor being turned on upon reduction in said         of said power supply
voltage in a stand-by power supply voltage.                        20
state. 3  An apparatus according to claim 1, character-      9. An
amplifying apparatus having a differential ized in that said first input
control means com-     amplifier stage (30) including a first transistor
prises an NPN transistor (41) having an emitter       (31) having a base
supplied with an input sig- connected to a ground circuit and a collector
25    nal and a second transistor (32) having a base connected to a base of
a transistor (31) con-         supplied with an output signal as a negative
stituting said differential amplifier stage (30)      feedback signal, and
having a third transistor and having said base supplied with said input
(40) for detecting an OFF state of a power signal, said NPN transistor
having a base sup-        supply, characterized by further comprising:
plied with a signal generated when said power-  30        a fourth
transistor (41) of an NPN type, off detecting means (40) detects a
power-off          which is turned on based on a disabled-state state, so
as to be turned on.                         detection signal from said
third transistor (40), said fourth transistor (41) having a collector 4. An
apparatus according to claim 1, character-          connected to said base
of said first transistor ized in that said input detecting means com-   35
(31) of said differential amplifier stage (30) and prises a PNP transistor
(42) having a base            an emitter grounded; connected to a base of a
transistor (31) con-             a fifth transistor (42) of a PNP type
having stituting said differential amplifier stage (30)      a base
connected to said base of said first and having said base supplied with
said input         transistor (31) and an emitter connected to signal, said
PNP transistor having an emitter   40    said base of said second
transistor (32) of said supplied with said negative feedback signal
differential amplifier stage (30); and and a collector from which a signal
is output in          a sixth transistor (43) of an NPN type accordance
with a level of said input signal.         having a base connected to a
collector of said fifth transistor (42), a collector connected to 5. An
apparatus according to claim 1, character-  45      said base of said
second transistor (32) and an ized in that said second input control means
emitter grounded. comprises an NPN transistor (43) having an emitter
connected to a ground circuit and a        PatentansprUche collector
connected to a base of a transistor (32) constituting said differential
amplifier stage   50   1. VerstArkervorrichtung mit einer Differenzver-
(30) and having said base supplied with nega-         stArkerstufe (30) mit
einem  Transistor (31), 



tive feedback signal, said NPN transistor hav-        dessen Basis mit
einem zu verstArkenden Ein- ing a base supplied with a signal to be turned
gangssignal versorgt wird, und einem Transi- on when said input detecting
means detects            stor (32) dessen Basis mit einem Ausgangssi- said
input signal being inhibited.           55       gnal als
Gegenkopplungssignal versorgt wird, wobei die Differenzverstgrkerstufe (30)
mit ei- 6. An apparatus according to claim 1, character-          ner
Energieversorgungspannung versorgt wird, ized in that said input signal to
said differential   und  aine  Energieabschaltungserfassungsein- 5    9
EP 0 400 643 B1                     10 richtung (40) zur Feststellung des
Abschaltens   5. Vorrichtung nach Anspruch 1, dadurch gakenn- der
Energieversorgungsspannung aufweist, ge-        zeichnet, daB die zweite
Eingangs-Steuerein- kennzeichnet durch
richtung einen npn-Transistor (43) aufweist, eine erste
Eingangs-Steuereinrichtung (41) zur      dessen Emitter mit einer
Masseschaltung ver- Sperrung eines Eingangs an der Differenzver-   5
bunden ist, und dessen Kollektor mit einer stirkerstufe (30), wenn sin
Energieabschaltzu-      Basis eines Transistors (32) verbunden ist, der
stand  durch  die  Energieabschaltungserfas-        die
Differenzverstirkerstufe (30) bildet, und sungseinrichtung festgestellt
wird;                 dessen Basis mit einem Gegenkopplungssignal eine
Eingangs-Erfassungseinrichtung (42) mit        gespeist wird, wobei eine
Basis des npn-Tran- einer auf einem Eingangssignal an der Diffe-  10
sistors mit einem  Signal gespeist wird, das renzverstfrkerstufe
basierenden Steuerung zur       eingeschaltet wird, wenn die
Eingangs-Erfas- Erfassung einer Sperrung des Eingangssignals;
sungseinrichtung feststellt, daB das Eingangs- und
signal gesperrt wird. eine zweite Eingangs-Steuereinrichtung (43) zur
Sperrung des Gegenkopplungssignals an   15  6. Vorrichtung nach Anspruch 1,
dadurch gekenn- der Differenzverstirkerstufe (30), wenn die Ein-
zeichnet, daB das Eingangssignal zur Diffe- gangs-Erfassungseinrichtung
(42) feststellt, daB    renzverstarkerstufe (30) ein Schallsignal ist. das
Eingangssignal gesperrt wird. 7. Vorrichtung nach Anspruch 1, dadurch
gekenn- _ 2. Vorrichtung nach Anspruch 1, dadurch gekenn-   20
zeichnet, daB die Energieversorgungsspannung zeichnet, daB die
Energieabschaltungserfas-         durch einen Schalttransistor (54) zur
Differenz- sungseinrichtung einen Transistor (40) auf-
verstirkerstufe (30) geliefert wird, und der weist, dessen Basis durch ein
Spannungssi-          Schalttransistor (54) durch einen Transistor gnal
gesteuert wird, das durch Spannungstei-        (52) gesteuert wird, der
wiederum durch ein lung einer Energieversorgungspannung erhal-  25
Stand-by-Befehissignal gesteuert wird, um da- ten wird, wobei der
Transistor beim Abfall der      durch die Energieversorgung fUr die
Differenz- Energieversorgungsspannung    eingeschaltet
verstarkerstufe (30) abzuschalten. wird. 8. Vorrichtung nach Anspruch 7,
dadurch gekenn- 3. Vorrichtung nach Anspruch 1, dadurch gekenn-   3o
zeichnot, daB er weiterhin einen Transistor (53) zeichnet, daB die orste
Eingangs-Steuereinrich-     aufweist, dessen Basis zusammen mit dem tung
einen npn-Transistor (41) aufweist, des-       Transistor (52) gesteuert
wird, der durch das son Emitter mit einer Masseschaltung verbun-
Stand-by-Befehissignal gesteuert wird, und die den ist, und dessen
Kollektor mit einer Basis        Energieabschaltungserfassungseinrichtung
eines Transistors (31) verbunden ist, der die  35   durch ein
Ausgangssignal des basisgesteuer- Differenzverstarkerstufe (30) bildet, und
dessen    ten Transistors gesteuert wird, um das Ab- Basis mit dem
Eingangssignal gespeist wird,         schalten der
Energieversorgungsspannung in wobei die Basis des npn-Transistors (41) mit
dem Stand-by-Zustand zu erfassen. K>    einem Signal gespeist wird, das
erzeugt wird, wenn  die  Energieabschaltungserfasungsein-   40  9.
Verstarkervorrichtung mit einer Differenzver- richtung (40) einen
Abschaltzustand der Ener-       starkerstufe (30), die oenen ersten
Transistor gieversorgung feststellt, um so eingeschaltet       (31)
umfasst, dessen Basis mit einem  Emn- zu werden.
gangssignal gespeist wird, und einen zweiten Transistor (32), dessen Basis
mit einem Aus- 4. Vorrichtung nach Anspruch 1,  dadurch gekenn-   45
gangssignal als Gsgenkopplungssignal ge- zeichnet, daB die
Eingangs-Erfassungseinrich-       speist wird, und einem dritten Transistor
(40) tung einen pnp-Transistor (42) umfasst, dessen      zur Erfassung des
abgeschaltsten Zustands ei- Basis mit einer Basis eines Transistors (31)
nor Energieversorgung, gekennzeichnet durch 



verbunden ist, der die Differenzverstgrkerstufe     einen vierten
npn-Transistor (41), der aufgrund (30) bildet, und dessen Basis mit dem
Emn-  so     eines Abschaltungszustands-Erfassungssignals gangssignal
gespeist wird, wobei der pnp-           vom dritten Transistor (40)
eingeschaltet wird, Transistor einen Emitter aufweist, der mit dem
wobei der Kollektor des vierten Transistors (41) Gegenkopplungssignal
versorgt wird, und ei-         mit der Basis des ersten Transistors (31)
der nen Kollektor, von dem ein Signal in Oberein-
Differenzverstlrkerstufe (30) verbunden  ist, stimmung mit dem Pegel des
Eingangssignals  55      und der Emitter auf Masse gelegt ist; ausgegeben
wird.                                    einen fUnften pnp-Transistor (42),
dessen Basis mit der Basis des ersten Transistors (31) ver- bunden ist, und
dessen Emitter mit der Basis 6    11                EP 0 400 643 B1
12 des zweiton Transistors (32) der Differenzver-     volt appliquer un
signal g6ndr6 lorsque ledit starkerstufe (30) verbunden ist; und
moyen de detection de coupure d'alimentation einen sechsten npn-Transisitor
(43), dessen Ba-    (40) detecte un 4tat de coupure d'alimentation sis mit
dem Kollektor des fUnften Transistors      de manibre a Otre rendu passant.
(42) verbunden ist, dessen Kollektor mit der   6 Basis des zweiten
Transistors (32) verbunden   4. Appareil selon la revendication 1,
caract6ris4 ist, und dessen Emitter auf Masse gelegt ist.      on ce que
ledit moyen de detection d'entree comprend un transistor PNP (42)
comportant Revendlcations                                         une base
connectee A une base d'un transistor 70     (31) constituant ledit etage
d'amplificateur dif- 1. Appareil d'amplification a un etage d'amplifica-
ferentiel (30) et se voyant appliquer ledit signal tour differentiel (30)
incluant un transistor (31)  d'entree, ledit transistor PNP comportant un
comportant une base qui se voit appliquer un       emetteur qui se voit
appliquer ledit signal de signal d'entree destin4 & Otre amplifie et un
retour negatif et un collecteur depuis lequel un transistor (32) comportant
une base qui se volt  i5  signal est dmis en sortie on relation avec un
appliquer un signal de sortie en tant que signal   niveau dudit signal
d'entree. de retour n6gatif, ledit etage d'amplificateur diff6rentiel (30)
se voyant appliquer une ton-  5. Appareil selon la revendication 1,
caracterisd sion d'alimentation, et comportant un moyen        on ce que
ledit second moyen de commando de detection de coupure d'alimentation (40)
20    d'entrde  comprend un transistor NPN  (43) pour detecter une coupure
de ladite tension        comportant un emetteur connecte a un circuit
d'alimentation, caracterise en ce qu'il corn-      de masse et un
collecteur connect4 a une prend en outre:
base d'un transistor (32) constituant ledit 4tage un premier moyen de
commando d'entree          d'amplificateur differentiel (30) et se voyant
(41) pour inhiber une entree sur ledit etage  2   appliquer un signal de
retour negatif, ledit tran- d'amplificateur differentiel (30) lorsqu'un
etat   sistor NPN comportant une base qui se voit de coupure d'alimentation
est detecte par ledit    appliquer un signal destin6 a le rendre passant
moyen de d6tection de coupure d'alimentation       lorsque ledit moyen de
d~tection d'entree d6- (40);
tecte que ledit signal d'entr6e est inhib6. un moyen de ddtection d'entree
(42) corn-  30 portant une commando bas6e sur un signal       6. Appareil
selon la revendication 1, caracteris6 d'entree applique sur ledit dtage
d'amplifica-     en co que ledit signal d'entree appliqu6 sur tour
differentiel (30) pour detecter une inhibi-   ledit etage d'amplificateur
diff6rentiol (30) est tion dudit signal d'entrde ; et                    un
signal sonore. un second moyen de commande d'entree   95 (43) pour inhiber
ledit signal de retour n6gatif  7. Appareil selon la revendication 1,
caract6ris6 sur ledit 6tage d'amplificateur differentiol (30)  on ce que
ladite tension d'alimentation est lorsque ledit moyen de d6tection d'entree
(42)     appliquee par l'intermediaire d'un transistor de d6tecte quo ledit
signal d'entree est inhibe.      commutation (54) audit etage
d'amplificateur 40      differentiel (30) et ledit transistor de commuta-
2. Appareil selon la revendication 1, caracterise      tion est commande
par un transistor (52) qui en ce que ledit moyen de detection de coupu-
est commande par un signal de commando re d'alimentation comprend un
transistor (40)      d'attente pour ainsi couper l'alimentation sur
comportant une base commandeo par un si-          ledit etage
d'amplificateur differentiel. gnal de tension acquis au moyen d'une divi-
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sion en tension d'une tension d'alimentation,  8. Appareil selon la
revendication 7, caract6rise ledit transistor etant rendu passant suite a
une   en ce qu'il comprend en outre un transistor reduction de ladite
tension d'alimentation.        (53) comportant une base command6e ensem-
ble avoc ledit transistor (52) commande par 3. Appareil selon la
revendication 1, caract~risd   60  ledit signal de commando d'attento et
ledit en ce que ledit premier moyen de commando          moyen de ddtection
de coupure d'alimentation d'entree comprend un transistor NPN (41)
oat commandd par un signal de sortie en pro- comportant un emetteur
connecte & un circuit       venance dudit transistor commande par la de
masse et un collecteur connecte a une           base afin de detecter une
coupure de ladite base d'un transistor (31) constituant ledit etage  5s
tension d'alimentation dans un etat d'attente. d'amplificateur differentiel
(30), ladite base se voyant appliquer ledit signal d'entree, ledit  9.
Appareil d'amplification comportant un 4tage transistor NPN comportant une
base qui se          d'amplificateur differentiel (30) incluant un pre- 7
13                 EP 0 400 643 B1                     14 mier transistor
(31) comportant une base qui so voit appliquer un signal d'entr6e et un se-
cond transistor (32) comportant une base qui se volt appliquer un signal de
sortie en tant qua signal de retour ndgatif, et comportant un   5 troisibme
transistor (40) pour detecter un etat de coupure d'une alimentation, caract
rise en ce qu'il comprend en outre: un quatribme transistor (41) d'un type
NPN qui est rendu passant sur la base d'un signal  to de detection d'etat
invalide on provenance du- dit troisibme transistor (40), ledit quatribme
transistor (41) comportant un collecteur connect6 & ladite base dudit
premier transistor (31) dudit 6tage d'amplificateur differentiel (30)  15
et un 4metteur reli6 & la masse; un cinquibme transistor (42) d'un type PNP
comportant une base connecteo a ladite base dudit premier transistor (31)
et un 4met- tour connectd & ladite base dudit second tran-   20 sistor (32)
dudit 4tage d'amplificateur differen- tiel (30); et un sixieme transistor
(43) d'un type NPN comportant une base connectee a un collec- tour dudit
cinquibme transistor (42), un collec-  25 tour connecte a ladite base dudit
second tran- sistor (32) et un 6metteur relie a la masse. 30 35 40 45 50 55
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