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Description

[0001] The present invention relates to a single-out-
put dual-supply class D ampilifier.

[0002] As is known (see H. R. Camenzind's article:
"Modulated Pulse Audio Power Amplifiers for Integrated
Circuits", IEEE Transactions on Audio and Electroa-
coustics, Vol. XV-14, N.3, September 1966), class D
amplifiers are two-state or pulse-width modulation
types, the output voltage of which is a rail-to-rail square
wave varying between two reference voltages (in the
case of dual supply, between the two supply voltages),
with a duty cycle varying according to the input signal.
[0003] More specifically, and as shown in Figures 6
and 7 of the above article, a class D amplifier may be
implemented by an astable multivibrator stage output-
connected to a power stage, as shown in Figure 1, in
which the amplifier is indicated as a whole by 1, the asta-
ble multivibrator stage by 2, and the power stage by 3.
[0004] Multivibrator stage 2 comprises a pair of input
transistors 5, 6, in this case, two bipolar NPN transistors
with their emitter terminals connected and forming a
common node 4; a current | source 7 is provided be-
tween node 4 and a ground line (reference potential line)
13; the base terminals of transistors 5, 6 form the input
terminals 8, 9 of amplifier 1, between which an input volt-
age V,, is supplied; the collector terminals of transistors
5, 6 define nodes 10, 11, between which is provided a
capacitor 12; node 10 is connected to the emitter termi-
nal of an NPN transistor 14, the collector terminal of
which is connected to node 15, and the base terminal
of which is connected to node 16; node 11 is connected
to the emitter terminal of an NPN transistor 18, the col-
lector terminal of which is connected to node 19, and
the base terminal of which is connected to node 20; and
bias current sources 21, 22 are provided respectively
between nodes 16, 20 and ground 13.

[0005] Node 15 is connected to a positive supply line
24 at voltage V, via a resistor 25 and a diode 26 con-
nected parallel to each other; similarly, node 19 is con-
nected to supply line 24 via a resistor 27 and a diode 28
connected parallel to each other; an NPN transistor 31
has the collector terminal connected to supply line 24,
the base terminal connected to node 15, and the emitter
terminal connected to node 20; and a similar NPN tran-
sistor 32 has the collector terminal connected to supply
line 24, the base terminal connected to node 19, and the
emitter terminal connected to node 16.

[0006] Nodes 15 and 19 form the differential output of
multivibrator stage 2, and are connected to respective
inputs 33, 34 of the power stage, which presents an out-
put node 35. In the example shown, power stage 3 is a
dual-supply type, and therefore has a pair of inputs
nodes 36, 37 supplied with two symmetrical supply volt-
ages +V and -V.

[0007] With a zero input signal V,,, the Figure 1 circuit
operates as follows. Let's assume, initially, that transis-
tor 18 is on and transistor 14 off, then the bias current
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supplied by source 7 flows through transistor 18 and re-
sistor 27, which therefore directly biases and turns on
diode 28; the voltage at node 19 equals V¢ - Vge
(where Vgg is the voltage drop between the base and
emitter of a turned-on NPN transistor, equal to the volt-
age drop across a diode, i.e. roughly 0.7 V); and the
voltage at node 16 equals V; - 2Vge. As transistor 14
is off, and disregarding the base current of transistor 31,
the voltage at node 15 equals V., the voltage at node
20 equals V. - Vg, and the voltage at node 11 equals
V¢ - 2VBE. As input voltage V,, is zero, the current
through transistor 18 (equal to current | of source 7) is
divided equally between transistor 6 and capacitor 12,
and charges capacitor 12 to gradually reduce the volt-
age at node 10 with respect to that at node 11. When
the voltage at node 10 equals V - 3Vgg, the voltage
between the base and emitter of transistor 14 equals
Vg and transistor 14 is turned on; then, the collector
current of transistor 14 via resistor 25 causes a voltage
drop over diode 26 such as to turn it on. Therefore, the
voltage at node 15 is brought to V¢ - Vgg; the voltage
at node 20 is brought to V¢ - 2VgEg; transistor 18 is
turned off (zero voltage drop between the base and
emitter); diode 28 is turned off; the voltage at node 19
equals V. the voltage at node 16 equals V¢ - Vgg;
and the voltage at node 10 equals V¢ - 2Vgg. The bias
current | generated by source 7 now flows from transis-
tor 14, and is divided equally between capacitor 12 and
transistor 5. More specifically, the current through ca-
pacitor 12 flows in the opposite direction to previously,
and discharges the capacitor, the voltage V, of which
falls linearly from Vgg to -Vge. As soon as voltage V.
reaches -Vgg, so that node 11 equals V; - 3VgE, tran-
sistor 18 is turned on again to switch node 19 to V -
Vge and multivibrator stage 2 to the initial condition de-
scribed.

[0008] Atoutput nodes 15 and 19, multivibrator stage
2 therefore presents opposite phase voltages varying
between two values, i.e. between V  and V. - Vgg, and
which are supplied to power stage 3, a non-limiting em-
bodiment of which is shown in Figure 2.

[0009] Power stage 3 in Figure 2 comprises a pair of
P-channel MOS input transistors 40, 41, the gate termi-
nals of which are connected respectively to nodes 33,
34; transistors 40, 41 are connected in a differential con-
figuration, with the source terminals both connected to
a current source 42, and the drain terminals connected
to the drain terminals of respective N-channel MOS tran-
sistors 43, 44; transistors 43, 44 are diode-connected
(shorted drain and gate terminals), and have the source
terminals connected to a line 45 presenting negative
supply voltage -V, and connected to input terminal 37;
transistors 43, 44 form current mirrors with transistors
47,48 and 49,50 respectively, which are all N-channel
MQOS transistors with the source terminal connected to
line 45; the drain terminal of transistor 47 forms a node
51 connected to the emitter terminal of an NPN transis-
tor 52, to the drain terminal of a P-channel transistor 53,
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and to the input of an inverter 54; transistor 52 has the
collector terminal connected to a line 55, and the base
terminal connected to the output 35 of power stage 3,
and to a first terminal of a bootstrap capacitor 56, the
second terminal of which is connected to line 55; and
transistor 53 forms a current mirror with a diode-con-
nected P-channel transistor 57, the source terminal of
which is connected to line 55, and the drain terminal of
which is connected to the drain terminal of transistor 50.
[0010] Transistor 48 has the drain terminal connected
to the drain terminal of a diode-connected P-channel
transistor 59, the source terminal of which is connected
to a node 60, and which forms a current mirror with a P-
channel transistor 61, the source terminal of which is
also connected to node 60, and the drain terminal of
which is connected to the drain terminal of transistor 49
and to one input of an inverter 62.

[0011] Inverter 54 has two bias inputs connected re-
spectively to line 55 and to the base terminal of transistor
52; and an output connected to the gate terminal of an
N-channel power MOS transistor 64 forming the high-
side output transistor. Inverter 62 has two bias inputs
connected respectively to node 60 and to line 45; and
an output connected to the gate terminal of an N-chan-
nel power MOS transistor 65 forming the low-side output
transistor. The intermediate node between the source
terminal of transistor 64 and the drain terminal of tran-
sistor 65 forms the output 35 of the power stage; the
source terminal of transistor 65 is connected to line 45;
and the drain terminal of transistor 64 is connected to
supply voltage V.

[0012] The circuit also comprises a regulated voltage
source 68 between line 45 and node 60, and a diode 69
connected with its anode to node 60 and with its cathode
to line 55.

[0013] Transistors 40, 41 form a differential stage and
are therefore turned on alternately. More specifically,
when the voltage at input 33 is at V. - Vg and the volt-
age at node 34 is at V¢, transistor 40 is on and tran-
sistor 41 off; in which case, transistor 40 drives the cur-
rent mirror formed by transistors 43, 47, 48, which are
on; node 51 is brought to a low voltage and the output
of inverter 54 is high, so that transistor 64 is on and out-
put voltage V, is high (around V..); via transistor 48,
transistors 59 and 61 are driven to supply a high voltage
to the input of inverter 62; the output of inverter 62 is
therefore low, and transistor 65 is off.

[0014] Conversely, when input 33 presents voltage
V.. and input 34 presents voltage V; - Vg, transistor
40 is off and transistor 41 on; transistors 44, 49, 50 are
therefore on; the input of inverter 62 is low, its output is
high, and power transistor 65 is on to bring output 35 to
-V, transistor 50 drives the current mirror formed by
transistors 53, 57, which are therefore on and bring node
51 to the high voltage on line 55; and transistor 64 is
therefore off.

[0015] In the Figure 2 circuit, diode 69 and bootstrap
capacitor 56 provide in known manner for charging ca-
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pacitor 56 to the regulated voltage Vreg generated by
source 68 when output node 35 is low and transistor 64
is off, and ensure correct biasing of high-side transistor
64 in the opposite phase when the gate terminal of tran-
sistor 64 must be driven at a voltage higher than supply
voltage V. to ensure transistor 64 is turned on correctly
and output 35 is latched to voltage V.

[0016] Together, the Figure 1 and 2 circuits therefore
supply the voltages shown in Figure 3, which shows a
time plot of voltage V,, (long dotted line) and output volt-
age V,, (continuous line). In this case, the average out-
put voltage value is zero.

[0017] Class D amplifiers such as the type described
previously present a lower feedback rate than linear am-
plifiers; so that supply noise rejection (i.e. the logarith-
mic ratio between the output voltage and noise in the
supply voltage) is low. That is to say, any noise in the
supply is reproduced in a corresponding noise in the out-
put; this problem is heavier in the case of single-output
amplifiers than in bridge ones, in that, in a bridge ampli-
fier, supply noise may be rejected as common-mode
noise.

[0018] Since feedback fails to sufficiently reject sup-
ply noise, recourse must be made to other types of, e.
g. feedforward, compensation. This type of compensa-
tion, however, is complicated in the case of dual-supply
amplifiers of the type in question, which require noise
rejection of both supplies.

[0019] For example, the presence of an asymmetric
supply Vg + AV, -V, i.e. of noise in the high supply
voltage, causes a variation in the output voltage V, of
the amplifier and in its average value. With reference to
Figure 3, such an asymmetric supply would give rise to
the output voltage V,' shown by the dotted line and pre-
senting an average value V,, ayg = V/2, i.. a rejection
of only -6 dB.

[0020] EP-A-0 503 571, to which the precharacteriz-
ing part of claim 1 refers, describes a pulse width mod-
ulation amplifier including a triangular signal oscillator;
a comparator, receiving the triangular signal and an in-
put signal; a power amplifier, connected to the output of
the comparator; and a low pass filter, for generating a
demodulated signal. The triangular signal is proportion-
al to the power supply, so that the demodulated signal
is free from ripple noise due to the power supply.
[0021] It is an object of the present invention to pro-
vide a class D amplifier of the type described, designed
to overcome the aforementioned drawback.

[0022] According to the present invention, there is
provided a single-output, dual-supply class D amplifier,
as claimed in Claim 1.

[0023] A preferred, non-limiting embodiment of the
present invention will be described by way of example
with reference to the accompanying drawings, in which:

Figure 1 shows a simplified circuit diagram of a
known class D amplifier;
Figure 2 shows a simplified circuit diagram of a por-
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tion of Figure 1;

Figure 3 shows a time plot of a number of quantities
in the Figure 1 diagram;

Figure 4 shows an overall circuit diagram of the am-
plifier according to the present invention;

Figure 5 shows a time plot of a number of quantities
in the Figure 4 diagram;

Figure 6 shows a detailed circuit diagram of part of
the Figure 4 circuit.

[0024] Number 70 in Figure 4 indicates a class D am-
plifier presenting the same basic structure as in Figure
1, so that any parts common to both are indicated using
the same reference numbers with no further description.
[0025] According to one aspect of the present inven-
tion, the bias current source 71 between the emitters of
transistors 5, 6 and ground line 13 is variable, and sup-
plies an output current of a value related to the absolute
value of output voltage V, of amplifier 70, so as to vary
its duty cycle. More specifically, the duty cycle is so mod-
ified as to produce an opposite variation in the average
output voltage value to that produced by noise on one
of the two supply lines, so that current source 71
presents a control input 72 connected to the output ter-
minal 35 of amplifier 70.

[0026] The voltages obtainable with the Figure 4 cir-
cuit are shown in the Figure 5 graph, which assumes an
asymmetric supply +V. + AV, -V, so that output volt-
age V, switches between these two values. Current
source 71 supplies an output current of A(V, + AV),
where A is a multiplication constant, when output V is
high, and a current of A*V . when output V is low (-V ).
[0027] When this different value bias current is used
in the two half cycles, capacitor 12 is supplied with a
different current in each half cycle, and presents differ-
ent charging and discharging speeds to give the trian-
gular wave in Figure 5, the leading (higher current) edg-
es of which are steeper than the trailing (lower current)
edges. Consequently, the duty cycle of the circuit varies,
and output voltage V, presents half cycles of different
length, and more specifically, a shorter half cycle T,
when V, is high, and a longer half cycle T, when V is
low.

[0028] Thus, the average value of output voltage V,,
is zero. In fact, since each half cycle is determined by
the time in which the capacitor is charged or discharged,
and its voltage varies by 2Vgg:

T, =2 Vge CA(V, + AV)] (1

T, =2 Vg CIA V) 2)

where C is the capacitance of capacitor 12.
[0029] The average value V, g of output voltage V,
equals:
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Vo,AVE = [(Vcc +AV) T1 'Vcc T2]/(T1 + TZ) )
[0030] Substituting (1) and (2) in (3):

Voave =0

[0031] The circuit is therefore compensated for any
asymmetrical variations in supply voltage.

[0032] One embodiment of variable current source 71
is shown in Figure 6 and described in detail below.
[0033] Figure 6 shows the Figure 4 node 4 common
to the emitters of transistors 5, 6; node 4 is connected
to the drain terminal of an N-channel MOS transistor 75,
the source terminal of which is connected to node 76,
and the gate terminal of which is connected to the gate
terminal of a diode-connected (shorted drain and gate
terminals) N-channel MOS transistor 77; node 76 is con-
nected to the output node 35 of amplifier 70 via a resistor
78, and to the source terminal of a P-channel MOS tran-
sistor 79. Transistor 79 has its gate terminal connected
to the gate terminal of another P-channel MOS transis-
tor 80, and its drain terminal connected to the drain ter-
minal of a diode-connected N-channel MOS transistor
81; transistor 81 presents its source terminal connected
to a negative supply line 82 at-V, and its gate terminal
connected to the gate terminal of an N-channel MOS
transistor 83 with which it forms a current mirror; tran-
sistor 83 has its source terminal connected to negative
supply line 82, and its drain terminal connected to node
4,

[0034] Transistor 77 has its drain terminal connected,
via a bias current source 85 of value I, to a positive
supply line 86 at V. + AV, and its source terminal con-
nected to ground line 13; and diode-connected transis-
tor 80 has its source terminal connected to ground line
13, and its drain terminal connected to negative supply
line 82 via a constant current source 87 also of value |,,.
[0035] Variable currentsource 71 operates as follows.
Since transistors 77 and 75 present substantially the
same gate-source voltage drop (as regards the operat-
ing conditions of the circuit, the two voltage drops differ
by only a few hundred mV, which is negligible in relation
to the supply voltages of devices of this type - normally
a few tens of volts or even higher), the source terminal
of transistor 75 (node 76) may be assumed to be at the
same potential as the source terminal of transistor 77
(ground), and the terminals of resistor 78 to present a
voltage drop equal to output voltage V, of amplifier 70.
[0036] Given an initial voltage V, of V. + AV, so that
voltage V; + AV is present between node 35 and node
76, a current I} = (V.. + AV)/Rfrom node 35 flows
through resistor 78 of resistance R, and transistors 75,
79 operate more or less as a differential circuit. More
specifically, when output voltage V, is positive, the volt-
age at node 76 also tends to be slightly positive, so that
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transistor 79 is on and transistor 75 is off; and current I,
flows through transistors 79 and 81, is mirrored in tran-
sistor 83, and is drawn by node 4. In this phase, current
| therefore equals |y and enters the Figure 6 circuit.
[0037] When voltage V, switches to -V, voltage V.
is present between node 76 and node 35, so that a cur-
rent I, = V../R opposite in direction to I, (directed to-
wards node 35) flows through resistor 78. In this phase,
the voltage at node 76 tends to be slightly negative, so
that transistor 75 is now on and transistor 79 off; and
current |, flows through transistor 75 and is drawn by
node 4. In this phase, current | therefore again enters
the Figure 6 circuit, but equals I,.

[0038] Inotherwords, source 71 in Figure 6 generates
a current l4, |, proportional to the absolute value of out-
put voltage V, of amplifier 70 in the half cycle consid-
ered, wherein proportion constant A of equations (1)-(3)
in this case equals 1/R where R is the resistance of re-
sistor 78.

[0039] Clearly, changes may be made to the amplifier
as described and illustrated herein without, however,
departing from the scope of the present invention. In
particular, it should be stressed that the Figure 6 circuit
is only one of many possible implementations of the var-
iable current source.

Claims

1. A single-output, dual-supply class D amplifier (70)
comprising an astable multivibrator stage (1) defin-
ing at least one signal input (8, 9) supplied with an
input signal (Vin), and a signal output (15, 19) sup-
plying a two-state output signal; said signal output
being connected to a power stage (3) defining a
power output (35) of said amplifier and generating
an output voltage (Vo) switching between a first and
a second value defining a duty cycle of a value cor-
related with said input signal; said amplifier (70) fur-
ther comprising means (71) for varying said duty cy-
cle in a manner correlated with said supply noise;
characterized in that said amplifier (70) is con-
nected to a first and second supply line (24, 45) at
symmetrical supply with respect to a reference po-
tential line (13) and subject to supply noise; and in
that said astable multivibrator stage comprises a
first (5, 14, 25, 26) and second (6, 18, 27, 28) branch
substantially in parallel; a current source (71) con-
nected to said first and second branch and gener-
ating a bias current (1); and a capacitor (12) located
between said first and second branch, and flown by
at least part of said bias current alternately in oppo-
site directions, said capacitor determining a se-
quence of charging and discharging steps and an
output signal switching step; said current source
(71) being a switchable current source generating
a current of a value correlated with the instantane-
ous absolute value of said output voltage (Vo).
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2,

An amplifier as claimed in Claim 1, characterized
in that said switchable current source (71) presents
a control input (72) connected to said power output
(35) of said amplifier (70).

An amplifier as claimed in Claim 2, characterized
in that said switchable current source (71) compris-
es a differential element (75, 79) having an input
(76) connected to said power output (35) via a re-
sistive element (78), a first and second terminal
connected to a common node (4) of said first and
second branch (5, 14, 25, 26, 6, 18, 27, 28), and a
third and fourth terminal connected to first and sec-
ond bias means (77, 80).

An amplifier as claimed in Claim 3, characterized
in that said differential element comprises a first
(75) and second (79) transistor of opposite types
having a first and second terminal and a control ter-
minal; said first terminal of said first transistor (75)
being connected to said common node (4) of said
first and second branch (5, 14, 25, 26, 6, 18, 27,
28); said second terminal of said first transistor (75)
being connected to said power output (35); said
control terminal of said first transistor being con-
nected to said first bias means (77); said first termi-
nal of said second transistor (79) being connected
to said common node (4) of said first and second
branch (5, 14, 25, 26, 6, 18, 27, 28); said second
terminal of said second transistor (79) being con-
nected to said second terminal of said first transis-
tor; and said control terminal of said second tran-
sistor being connected to said second bias means
(80).

An amplifier as claimed in Claim 4, characterized
in that said first terminal of said second transistor
(79) is connected to said common node (4) via a
current mirror circuit (81, 83).

An amplifier as claimed in Claim 4 or 5, character-
ized in that said first bias means comprise a third
transistor (77), and said second bias means com-
prise a fourth transistor (80); said third and fourth
transistor being of opposite types, being diode-con-
nected, and having a first and second terminal and
a control terminal; said first terminal of said third
transistor (77) being connected to a first current
source (85); said second terminal of said third tran-
sistor (77) being connected to said reference poten-
tial line (13); said control terminal of said third tran-
sistor being connected to said control terminal of
said first transistor (75); said first terminal of said
fourth transistor (80) being connected to a second
current source (87); said second terminal of said
fourth transistor (80) being connected to said refer-
ence potential line (13); and said control terminal of
said fourth transistor (80) being connected to said
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control terminal of said second transistor (79).

An amplifier as claimed in Claim 6, characterized
in that said first and third transistor (75, 77) are N-
channel MOS transistors, and said second and
fourth transistor (79, 80) are P-channel MOS tran-
sistors.

Patentanspriiche

1.

D-Verstarker (70) mit einem Ausgang und doppelter
Speisung, der eine astabile Multivibratorstufe (1)
umfasst, die wenigstens einen Signaleingang (8, 9),
dem ein Eingangssignal (V;,) zugefihrt wird, und
einen Signalausgang (15, 19) aufweist, der ein
Zweistands-Ausgangssignal zufiihrt, wobei der Si-
gnalausgang mit einer Leistungsstufe (3) verbun-
den ist, die einen Leistungsausgang (35) des Ver-
starkers aufweist und eine Ausgangsspannung (V)
erzeugt, die sich zwischen einem ersten und einem
zweiten Wert verandert, die ein Tastverhaltnis mit
einem Wert definieren, der im Verhaltnis zu dem
Eingangssignal steht, wobei der Verstarker (70) des
Weiteren eine Einrichtung (71) umfasst, die das
Tastverhéltnis im Verhaltnis zu dem Versorgungs-
rauschen andert, dadurch gekennzeichnet, dass
der Verstarker (70) mit einer ersten und einer zwei-
ten Speiseleitung (24) mit asymmetrischer Spei-
sung in Bezug auf eine Bezugspotential-Leitung
(13) verbunden und Versorgungsrauschen ausge-
setzt ist, und dadurch, dass die astabile Multivibra-
torstufe einen ersten (5, 14, 25, 26) und einen zwei-
ten (16, 18, 27, 28) Abschnitt, die im Wesentlichen
parallel verbunden sind, eine Stromquelle (71), die
mit dem ersten und dem zweiten Abschnitt verbun-
den ist und einen Vorspannstrom (I) erzeugt, und
einen Kondensator (12) umfasst, der sich zwischen
dem ersten und dem zweiten Abschnitt befindet und
durch den wenigstens ein Teil des Vorspannstroms
abwechselnd in entgegengesetzte Richtungen
fliel3t, wobei der Kondensator eine Abfolge von La-
de- und Entladeschritten und einen Ausgangssi-
gnal-Umschaltschritt bestimmt und es sich bei der
Stromquelle (71) um eine schaltbare Stromquelle
handelt, die einen Strom mit einem Wert erzeugt,
der im Verhéltnis zu dem Momentan-Absolutwert
der Ausgangsspannung (V) steht.

Verstarker nach Anspruch 1, dadurch gekenn-
zeichnet, dass die schaltbare Stromquelle (71) ei-
nen Steuereingang (72) aufweist, der mit dem Lei-
stungsausgang (35) des Verstarkers (70) verbun-
den ist.

Verstarker nach Anspruch 2, dadurch gekenn-
zeichnet, dass die schaltbare Stromquelle (71) ein
Differential-Element (75, 79) umfasst, das einen
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Eingang (76), der mit dem Leistungsausgang (35)
Uber ein Widerstandselement (78) verbunden ist,
einen ersten und einen zweiten Anschluss, die mit
einem gemeinsamen Knoten (4) des ersten und des
zweiten Abschnitts (5, 14, 25, 26, 6, 18, 27, 28) ver-
bunden sind, und einen dritten sowie vierten An-
schluss aufweist, die mit einer ersten und einer
zweiten Vorspanneinrichtung (77, 80) verbunden
sind.

Verstarker nach Anspruch 3, dadurch gekenn-
zeichnet, dass das Differential-Element einen er-
sten (75) und einen zweiten (79) Transistor einan-
der entgegengesetzten Typs mit einem ersten und
einem zweiten Anschluss sowie einem Steueran-
schluss umfasst, wobei der erste Anschluss des er-
sten Transistors (75) mit dem gemeinsamen Kno-
ten (4) des ersten und des zweiten Abschnitts (5,
14, 25, 26, 6, 18, 27, 28) verbunden ist, der zweite
Anschluss des ersten Transistors (75) mit dem Lei-
stungsausgang (35) verbunden ist, der Steueran-
schluss des ersten Transistors mit der ersten Vor-
spanneinrichtung (77) verbunden ist, der erste An-
schluss des zweiten Transistors (79) mit dem ge-
meinsamen Knoten (4) des ersten und des zweiten
Abschnitts (5, 14, 25, 26, 6, 18, 27, 28) verbunden
ist, der zweite Anschluss des zweiten Transistors
(79) mit dem zweiten Anschluss des ersten Transi-
stors verbunden ist und der Steueranschluss des
zweiten Transistors mit der zweiten Vorspannein-
richtung (80) verbunden ist.

Verstarker nach Anspruch 4, dadurch gekenn-
zeichnet, dass der erste Anschluss des zweiten
Transistors (79) Uiber eine Stromspiegelungsschal-
tung (81, 83) mit dem gemeinsamen Knoten (4) ver-
bunden ist.

Verstarker nach Anspruch 4 oder 5, dadurch ge-
kennzeichnet, dass die erste Vorspanneinrichtung
einen dritten Transistor (77) umfasst und die zweite
Vorspanneinrichtung einen vierten Transistor (80)
umfasst, wobei der dritte und der vierte Transistor
von einander entgegengesetztem Typ sind und als
Dioden geschaltet sind und einen ersten sowie ei-
nen zweiten Anschluss und einen Steueranschluss
aufweisen, wobei der erste Anschluss des dritten
Transistors (77) mit einer ersten Stromquelle (85)
verbunden ist und der zweite Anschluss des dritten
Transistors (77) mit der Bezugspotential-Leitung
(13) verbunden ist, der Steueranschluss des dritten
Transistors mit dem Steueranschluss des ersten
Transistors (75) verbunden ist, der erste Anschluss
des vierten Transistors (80) mit einer zweiten
Stromquelle (87) verbunden ist, der zweite An-
schluss des vierten Transistors (80) mit der Bezugs-
potential-Leitung (13) verbunden ist und der Steu-
eranschluss des vierten Transistors (80) mit dem
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Steueranschluss des zweiten Transistors (79) ver-
bunden ist.

Verstarker nach Anspruch 6, dadurch gekenn-
zeichnet, dass der erste und der dritte Transistor
(75, 77) N-Kanal-MOS-Transistoren sind und der
zweite sowie der vierte Transistor (79, 80) P-Ka-
nal-MOS-Transistoren sind.

Revendications

Amplificateur de classe D, a sortie unique et a dou-
ble alimentation (70), comprenant un étage multivi-
brateur astable (1) définissant au moins une entrée
de signal (8, 9) recevant un signal d'entrée (Vin), et
une sortie a deux états ; ladite sortie de signal étant
connectée a un étage de puissance (3) définissant
une sortie de puissance (35) dudit amplificateur et
générant une tension de sortie (V0) commutant en-
tre une premiere et une seconde valeur, définissant
un rapport cyclique d'une valeur corrélée avec ledit
signal d'entrée ; ledit amplificateur (70) compre-
nant, en outre, des moyens (71) pour faire varier
ledit rapport cyclique d'une maniére corrélée avec
ledit bruit d'alimentation ; caractérisé en ce que le-
dit amplificateur (70) est connecté a une premiére
et a une seconde ligne d'alimentation (24, 25) sui-
vant une alimentation symétrique par rapport a une
ligne de potentiel de référence (13) et soumis a un
bruit d'alimentation ; et en ce que ledit étage mul-
tivibrateur astable comprend un premier branche-
ment (5, 14, 25, 26) et un second branchement (6,
18, 27, 28) sensiblement paralléles; une source de
courant (71) connectée auxdits premier et second
branchements et générant un courant de polarisa-
tion (1) ; et un condensateur (12) placé entre lesdits
premier et second branchements, et parcouru par
au moins une partie dudit courant de polarisation,
en alternance selon des directions opposées, ledit
condensateur déterminant une séquence d'étapes
de charge et de décharge et une étape de commu-
tation de signal de sortie ; ladite source de courant
(71) étant une source de courant apte a étre com-
mutée, générant un courant ayant une valeur cor-
rélée a la valeur absolue instantanée de ladite ten-
sion de sortie (VO0).

Amplificateur selon la revendication 1, caractérisé
en ce que ladite source de courant apte a étre com-
mutée (71) présente une entrée de commande (72)
connectée a ladite sortie de puissance (35) dudit
amplificateur (70).

Amplificateur selon la revendication 2, caractérisé
en ce que ladite source de courant apte a étre com-
mutée (71) comprend un élément différentiel (75,
79) ayant une entrée (76) connectée a ladite sortie
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de puissance (35) par l'intermédiaire d'un élément
résistif (78), une premiére et une seconde borne
connectées a un noeud commun (4) desdits pre-
mier et second branchements (5, 14, 25, 26, 6, 18,
27, 28), et des troisieme et quatrieme bornes con-
nectées aux premier et second moyens de polari-
sation (77, 80).

Amplificateur selon la revendication 3, caractérisé
en ce que ledit élément différentiel comprend un
premier (75) et un second (79) transistor de types
opposés ayant une premiére et une seconde borne
et une borne de commande ; ladite premiere borne
dudit premier transistor (75) étant connectée audit
noeud commun (4) desdits premier et second bran-
chements (5, 14, 25, 26, 6, 18, 27, 28) ; ladite se-
conde borne dudit premier transistor (75) étant con-
nectée a ladite sortie de puissance (35) ; ladite bor-
ne de commande dudit premier transistor étant con-
nectée auxdits premiers moyens de polarisation
(77) ; ladite premiére borne dudit second transistor
(79) étant connectée audit noeud commun (4) des-
dits premier et second branchements (5, 14, 25, 26,
6, 18, 27, 28) ; ladite seconde borne dudit second
transistor (79) étant connectée a ladite seconde
borne dudit premier transistor ; et ladite borne de
commande dudit second transistor étant connectée
auxdits seconds moyens de polarisation (80).

Amplificateur selon la revendication 4, caractérisé
en ce que ladite premiére borne dudit second tran-
sistor (79) est connectée audit noeud commun (4)
par l'intermédiaire d'un circuit miroir de courant (81,
83).

Amplificateur selon la revendication 4 ou 5, carac-
térisé en ce que lesdits premiers moyens de pola-
risation comprennent un troisi€me transistor (77),
et lesdits seconds moyens de polarisation com-
prennent un quatrieme transistor (80) ; lesdits troi-
siéme et quatrieme transistors étant de types oppo-
sés, étant connectés en diodes, et ayant une pre-
miére et une seconde borne et une borne de
commande ; ladite premiere borne dudit troisieme
transistor (77) étant connectée a une premiére
source de courant (85) ; ladite seconde borne dudit
troisieme transistor (77) étant connectée a ladite li-
gne de potentiel de référence (13) ; ladite borne de
commande dudit troisieme transistor étant connec-
tée aladite borne de commande dudit premier tran-
sistor (75) ; ladite premiéere borne dudit quatriéme
transistor (80) étant connectée a une seconde sour-
ce de courant (87) ; ladite seconde borne dudit qua-
trieme transistor (80) étant connectée a ladite ligne
de potentiel de référence (13) ; et ladite borne de
commande dudit quatrieme transistor (80) étant
connectée a ladite borne de commande dudit se-
cond transistor (79).
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7. Amplificateur selon la revendication 6, caractérisé
en ce que lesdits premier et troisieme transistors
(75, 77) sont des transistors MOS a canal N, et les-
dits second et quatrieme transistors (79, 80) sont
des transistors MOS a canal P.
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