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Deascription

This invention relates to circuits for amplifying a
radio signal.

RF power amplifiers used in communication sys-
tems are generally required to have a specified de-
gree of linearity. Circuits employing class A or class
AB operated devices are controlled to be in the linear
range of their characteristics and provide such linear
amplification. Greater linearity can be obtained by
adding RF feedback or feed forward circuitry. it is well
known, however, that linearly operated devices exhib-
it relatively low average dc-rf efficiency. Consequent-
ly, there is an increase in power consumption and
heat dissipation. To obtain higher average dc.rf effi-
ciency, amplifiers using class C operated devices
have been utilized. Class C operation uses the non-
linear characteristics of the device whereby the dc-rf
efficiency is greatly improved but linearity is im-
paired, Where envelope modulation is used, the aver-
age de-rf efficiency of a class C amplifier can be fur-
ther improved by incorporating a pulse width modula-
tor in the class C amplifier as disclosed, for example,
in U.S. Patent 4,776,036.

An arrangement for optimising efficiency and dis-
tortion is also known from EP-A-0 171 843,

While class C operation significantly improves
efficiency through use of non-linear characleristics,
the non-linear operation causes signal distortlon and
some form of distortion reduction circuitry must be
added to meet linearity specifications. U.S. Patent
4,276,514 discloses a wideband, phase compensat-
ed amplifier with negative feedback to reduce distor-
tion in the output signal in which a low cost, power ef-
ficient Class C amplifier is positioned along a primary
signal path and a feedback loop is coupled to provide
negative feedback of distortion signal components in
the amplified output signal. The negative feedback
loop is coupied to provide the distortion signal com-
ponents as negative feedback to the primary signal
path by adding the distortion signal components to
the input signal ahead of a first amplifier stage. The
distortion reduction arrangement, however, requires
a complex feedback path operating at RF frequencies
with critical time delay provisions for phase adjust-
ment,

U.S. Patent 3,900,823 discloses a power ampli-
fying and signal processing system for modulated
carrier signals which separately processes the ampli-
tude component of the system input signal and the
component of frequency or phase or both frequency
and phase, and later recombines the separately proc-
essed components to provide an output signal. The
input signal is fed to a power amplifier whose output
provides the autput for the system. The input and out-
put signals of the system are fed by separate paths to
a comparator which compares those signals and
emits an error signal to a controller. The controller
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regulates the amplitude and phase, or both, of the
power amplifier's output to null the error signal. One
or both of the signal paths to the comparator may
have in it a non-linear function generator which acts
upon the signal fed by that path to the comparator.
While the system regulates the amplifier operation re-
sponsive to the madulation compaonents, it is relative-
ly ineffective to remove distortion at the input signal
rate,

11.S. Patent 4,574,248 discloses a transceiver in
which the radio frequency signal output Is coupled as
the input to a power amplifier through a directional
coupler to provide a sample of the RF input, The sam-
pled input is coupled through a radio frequency detec-
tor 1o detect the envelope of the RF input and thence
through a limiter to the input of a difference amplifier.
The output from the power amplifier is coupled
through a low pass filter to provide the amplified radio
frequency output through a second directional cou-
pler to provide a sample of that radio frequency out-
put. The sampled output is also coupled through an
RF detector to detect the envelope of the RF output
and provide that of the second input to a difference
amplifier. The output of the difference amplifier is
then used to control the bias of the RF power ampli-
fier for power output control. The signals representing
the detected envetops of the RF input and the RF out-
put are also compared in a difference amplifier to pro-
duce an output which is compared with a fault thresh-
old to provide a fauit signal representing a fallure In
the output of the control loop or power amplifier. The
bias control provided by this arrangement, however,
does not effect distortion correction at the signal rate.

In some communication systems, a signal input to
an RF power amplifier using phase or frequency mod-
ulation also exhibits envelope variations that must be
preserved in the amplifier output so that the use of a
class C amplifier device with a pulse width modulator
to maximize efficiency results in distortion of the out-
put signal envelope. In celtular telephone systems, for
example, the outputs of a plurality of FM or phase
modulated channels are sometimes combined so that
the combined outputs can be applied to a common
power amplifier. The envelope of the combined chan-
nel signal exhibits significant amplitude variations
which variations must be preserved in the amplifier
output. In systems using phase shift keying or differ-
ential phase shift keying, it is advantageous to reduce
the amplitude of the phase modulation signal during
shifts between predefined phases to minimize the
output signal bandwidth. As a result, the envelope of
the modulated signal includes an amplitude modula-
tion component which must be amplified without dis-
tortion. The problem of obtalning the high efficiency
of a class C amplifier without distortion of amplitude
varying components is salved according to the inven-
tion in an RF amplifier employing a class C operated
device by forming a signal corresponding to the envel-



3 EP 0 385 641 B4 4

ope of the amplifier cutput and feeding back a portion
of the envelope comresponding signal to an envelope
modulation element such as a pulse width modulator
connected to the class C operated device to reduce
distortion due to class C non-iinearity.

Summary of the Invention

The invention is defined by the appended claims.
It is directed to a circuit for amplifylng an envelope
varying radio frequency signal. The circuit comprises
an amplifying device having first, second and contral
electrodes, a supply voltage source and a loading de-
vice coupled to the first electrode. The envelope va-
riations are separated from the radio frequency signal
to form an envelope variation signal and a constant
magnitude signal and the constant magnitude radio
frequency signal is applied to the control slectrode of
tha amplifying device. Amodulator responsive to sig-
nals received at its input terminal is coupled between
the voltage source and the first slectrode to modulate
the radio frequency signal on the first electrode of the
amplifying device. A signal corresponding to the en-
velope variations of the radio frequency signal cou-
pled to the loading device is formed. The difference
between the envelope variations signal and the en-
velope variations signal coupled to the loading device
is applied to the input terminal of the modulator
whereby the distortion in the envelope modulated
wave at the loading device is reduced.

Where the radio frequency signal has angle type
variations and envelope variations the signal corre-
sponding to the angle varying radio frequency signal
is applied to the control electrode of the amplifying
device. A pulss width modulator responsive to signals
raceived at its input terminal is coupled between the
voltage source and the first electrode to modulate the
radio frequency signal on the first electrode of the
amplifying device. A first signal corresponding to the
envelope variations of the radio frequency signal and
a second signal corresponding to the envelope varia-
tions of the radio frequency signal coupled to the
loading device are formed. The difference between
the first and second signals is applied to the input ter-
minal of the pulse width modulator whereby the dis-
tortion in the envelope modulated wave at the loading
device is reduced.

Brief Description of the Drawing

FIG. 1 depicts a general block diagram of an RF
amplifier circuit for an envelope varying FM sig-
nal that is itiustrative of the invention;

FIG. 2 shows waveforms illustrating the opera-
tion of the circuit of FIG. 1;

FIG. 3 depicts a general block diagram of another
RF amplifter circuit for an amplitude varying dif-
ferential phase shift keyed signal that is illustra-
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tive of the invention;
FIG. 4 shows waveforms lliustrating the opera-

tion of the circuit of FIG. 3; and
FIG. 5 is a more detailed diagram of the circuit of
FIG. 1.

Detailed Description

FIG. 1 is a block diagram of an RF power ampli-
fler ilfustrative of the invention that may be incorpo-
rated in a cellular telephone cell site to amplify the
combined outputs of a plurality of channels. Each
channel provides a frequency or phase modulated
signal. As is well known in the art, the envelope of the
combined output of the channels has a time varying
envelope even if the envelopes of the individual chan-
nel signals are constant. FIG. 2 shows waveforms il-
lustrating the operation of the circuit of FIG. 1. Wave-
form 201 illustrates the combined channsl signal. The
amplifier produces a higher power version of the com-
bined channel signal which is coupled to aload device
such as an antenna. The amplifier employs a class C
operated semiconductor device for high efficiency.

The circuit of FIG. 1 also attains a high degree of
linearity to avoid introducing distortion of either the
frequency modulation or the envelope variations.

Referring to FIG. 1, a combined channel signal
s(t) illustrated in waveform 201 of FIG. 2 is applied to
input coupler 101. The coupler supplies a portion of
signal s(t) to the input terminal of class C amplifier 110
through amplitude limiter 105. Another portion of sig-
nal s(t) is supplied to envelope detector 120 which
forms the signal s,(t) corresponding to the envelope
of signal s(t). Signal s,(t) is shown in waveform 205,
Amplitude limiter 105 removes the envelope varia-
tions from the signal on lead 103-1 but does not affect
the frequency or phase variations thereof as shown
in waveform 203. Envelope variation signal s,(t) is
supplied to the positive input of operation amplifier
130 and its output passes through loop compensator
135to the input terminal of pulse width madulator 140.
The loop compensator is adapted to stabilize the op-
eration of the path through operational amplifier 130
and pulse width modulator 140.

Pulse width modulator 140 is interposed between
voltage source V.. and the output electrode of ampli-
fier 110 to provide envelope modulation in accor-
dance with the envelope variations of signal s(f). The
modulator has one output terminal coupled to a vol-
tage source V.. and another output terminal coupled
to an amptitude modulating electrode of class C am-
plifier 110 via filter 145. As is well known, the pulse
width modulator is adapted to convert the envelope
variations applied to its input terminal into pulses hav-
ing widths proportional to the magnitude of the envel-
ope variations to improve efficiency. Filter 145 re-
moves the high frequency components of the pulse
width modulator output so that class C type modula-
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tion is obtained. It is to be understood, however, that
other envelope modulation schemaes known in the art
may also be used. The output of amplifier 110 shown
in waveform 215 includes components corresponding
to both the angle variations attributable to fraquency
or phase modulation and the envelope variations of
signal s(t). The envelope variations applied to load de-
vice 180 via output coupler 115, however, are distort-
ed due to saturation of the class C operated semicon-
ductor device in amplifier 110,

A portion of the output signal applied to coupler
115 Is fedback through lead 118 and envelope detec-
tor 125 to the negative Input of operational amplifier
130. Detector 125 is operative to form a signal s;(t)
corresponding to the distorted envelope variations in
the output of amplifier 110. Signal s,(t) is substantially
similar to signal s,(t). The differance between signals
s4{t) and s,(1) is amplified in operational amplifier 130
and its output signal (waveform 208) is applied to the
input of pulse width modulator 140. The pulse width
modulator output (waveform 207} is filterad in filter
145 so that an envelope modulating signal (waveform
209) is applied to amplifier 110. The fesdback ar-
rangement in FIG. 1 is operative to reduce the distor-
tion in the envelope variation whereby both high effi-
ciency and linear amplification are obtained in a class
C amplifier.

FIG. 3 Is a block diagram of another RE power
amplifier illustrative of the invention adapted to re-
ceive a signal s(t) representing audio, data or other in-
formation in digital form. The information signal is
converted into a quaternary differential phase shift
keyed (QDPSK) signal wherein the successive dibits
are represented by corresponding four quadrant
phase shift modulation of an RF carrier. The modulat-
ed carrier after amplification is applied to a commu-
nication channel such as a radio channel in celluiar
telephone. Each successive dibit in the information
pattern is represented by a phase symbol. As is well
known in the art, the envelope of the modulated RE
carrier may be constant. It is advantageous, however,
to raduce tha envelope between phase shifts to min-
imize the bandwidth of the RF signal applied to the
communtcation channel. Thus both QDPSK and en-
velope modulation must be applied simultaneously to
the RF carrier and amplified to the level required by
the communication channel.

While a ciass A or Class AB amplifier has suffi-
clent linearity to accommodate the dual modulation,
the low average dc-rf efficiency requires a power con-
sumption level that is high for portable cellular units
using a smafl battery power source. The class C am-
plifter of FIG. 3 provides the needed efficiancy and
the envelope modulation feedback provides the re-
quired linearity. Referring to FIG. 3, information sigral
generator 301 produces a dibit pattern corrasponding
to an information source {not shown). The dibit pat-
tern is supplied to phase modulation generator 305
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which generates a QDPSK modulated carrier having
a constant envelope shown in waveform 401 of FIG.
4 and to envelope modulation generator 320 which
produces a varying envelope adapted to minimize
bandwidth as aforementioned.

Class C amplifier 310 receives the phase varying
carrier signal atits input terminal. The envelope signal
from generator 320 {waveform 405) is supplied to the
positive input of operational amplifier 330. The opera-
tional amplifier output is then applied to the input of
pulse width modulator 340 through loop compensator
335, the output of which is shown in waveform 415.
Pulse width modulator 335 has one output terminal
connected to voltage source V., and another output
terminal coupled to amplifier 310 via filter 345. In ac-
cordance with the well known principles of class C op-
eration, the output of amplifiar 310 (waveform 430) is
a higher power level RF carrier that includes both a
QDPSK modulation component and an envelope
modulation component. The class C operated semi-
conductor device of amplifier 310 is subject to satur-
ation during at least a part of its aperating cycle so
that distortion of the envelope modulation is expect-
ad.

Output coupler 315 receives the output of ampli-
fier 310 and suppties load device 380. A portion of this
output is coupled to envelope detector 325 via lead
318. Envelope detector 325 produces a signal repre-
sentative of the envelope variations on the output of
amplifier 310 which variations contain distortion orig-
inating in amplifier 310. The envelope signal from de-
tector 325 is subtracted from the output of envelope
modulation generator 320 in operational amplifier
330 and the signal therefrom (waveform 415) is sup-
plied to the input terminal of pulse width modulator
340 via loop compensator 335. A sequence of varying
width pulses (waveform 420) corresponding to the
output of operational amplifier 330 is generated in the
pulse width modulator and coupled to amplifier 310
via filter 345, The output of filter 345 is shown in wa-
veform 425. In this way, the distortion correction sig-
nal formed in operational amplifier 330 is applied fo
the class C ampilifier to correct distortions due to Its
non-Hnear characteristics. The parameters of filter
345 are selected to remove the high frequency com-
ponents of the pulse width modulator output and may
result in unstable operation. Loop compensator 335 is
a lead-lag type network having parameters which sta-
bilize the feedback operation,

FIG.5 is a more detailed diagram of the circuit of
FIG. 1. In FIG.5 class C amplifier 110 is shown as
comprising input impedance matcher 507, transistor
510, output impedance matcher 512, and inductor
557 and capacitor 559. Envelope detector 120 is
shown as comprising Shottky diode 570, biasing re-
sistors 574 and 576, and capacitor 572. Envelope de-
tector 125 is shown as including Shottky diode 560,
bias resistors 564 and 567 and capacitor 562. Filter
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145 is shown as including Shottky diode 550, inductor
552 and capacitor 554 and the pulse width modulator
is shown as including modulator 540, pulse amplifier
542 and output field effect transistor 544, Pulse width
modulator 540 may be the Signetics type NE/SE5562
switched mode power supply control circuit and op-
erational amplifier 530 may be the Motorola type
MC34071 integrated circuit. Device 544 may be a p-
channel MOSFET and pulse amplifier 542 may be a
level shifting type drive amplifier well known in the
art.

The main cutput of coupler 515 is applied to load
device 580. The coupler output on tead 518 is applied
to diode 560 which Is poled to pass the negative en-
velope portion to the negative input of operationat am-
plifier 530. An output of coupler 501 is applied to diode
570 so that the negative portion of the envelope of
signal s(t) is applied to the positive input of operation-
al amplifier 530. The bias resistances for diodes 560
and 570 are adjusted whereby the operation of the di-
odes track to prevent any distortion of the envelope
signals supplied to operational amplifier 530. Pulse
modulator 540, pulse amplifier 542 and FET 544 form
a switching power supply to convert the constant sup-
ply voltage V. into a high efficiency varying supply
voltage which is applied to the inductor 557 and ca-
pacitor 559 via supply inductor 552 and capacitor 554.
Diode 550 and inductor 552 are arranged to provide
a conductive path when p-channel MOSFET is shut
off to insure a continuous flow of power to transistor
510. While the arrangements shown in FIG.5 are par-
ticularly adapted to implement the block diagram of
FIG. 1, the detector and filter circuitry of FIG.5 may
also be used in the circuit of FIG.3.

Claims

1. A circuit for amplifying a radio frequency signal
having a varying envelope, comprising an ampli-
fying device (110) having first, second and con-
trol electrodes, a supply voltage source (VCC),
means (115} for coupling the first electrode of the
amplifying device to an output, means (120) for
forming an envelope variation signal from the ra-
dio frequency signal, modulating means
{140,145) comprising an input terminal and a pair
of output terminals coupled between the supply
voltage source and the first electrode of the am-
plifying device for modulating the signal on the
first electrode of the amplifying device, means
{125) responsive to the radio frequency signal
coupled to the output for forming a signal corre-
sponding to the envelope variations of the radic
frequency signal at the output, means (130} re-
sponsive to the envelope variation signal and the
signal corresponding to the envelope variations
of the radio frequency signal at the output for pro-
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1.

ducing a signal representative of the difference
therebetween, and means (135) for applying the
difference signal to the modulating means input
terminal to reduce distortion in the envelope va-
riations at the output, and CHARACTERISED BY
a loading device (180) coupled to the output, and
means {105) for forming a constant amplitude ra-
dio frequency signal and for coupling the con-
stant amplitude radio frequency signal to the con-
trol electrode of the amplifying device.

A circuit as claimed in claim 1 wherein the ampli-
fylng device (110) |s a non-linear amplifying de-
vice having first, sacond and control electrodes.

A circuit as claimed in claim 2 wherein the non-
linear amplifying device (110} is a class C oper-
ated amplifier device having a base, an emitter
and a collector.

A circuit as claimed in claim 3 wherein the mod-
ulating means (140,145} comprises a pulse width
modultator (340).

A circuit as claimed in any preceding claim where-
in the radio frequency signal has an angle vary-
ing carrier, and the means for forming a constant
amplitude radio frequency signal serves to cou-
ple the angle varying carrier to the control elec-
trode of the amplifying device {(310).

A cireuit as claimed in claim 5 wherein the angle
varying carrier is a frequency varying carrier.

A circuit as claimed in claim 6 wherein the fre-
guency varying carrier comprises a plurality of
frequency varying signals.

A circuit as claimed in claim § wherein the carrier
angle varlations are phasse variations.

A circuit as claimed in claim 8 whersin the phase
variations comprise an M-ary differential phase
shift keying modulation having predefined phase
shifts and the envelope variations are envelope
variations between the predefined phase shifts
of the MDPSK modulation.

A circuit as claimed in claim 1 wherein the mod-
ulating means (140,145) comprises a pulse width
modulator (140) and filter means (145) coupled
between the pulse width modulator and the first
electrode for removing high frequency portions of
the pulse width modulator output.

A circuit as claimed in any preceding claim where-
in the means (120) for forming the envelope va-
riation signal comprises a first diode (570) and
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means (574,576) for biasing the first diode, the
means (125) for forming the signal correspanding
to the envelope variations of the radio frequency
signal at the output comprises a second diode
(560) and means (564,567) for biasing the sec-
ond diode, and the means (564,567,574,576) for
biasing the first and second diodes (560,570} are
set to maintain the first and second diodes
(560,570) at substantially similar operating char-
acteristics.

Patentanspriiche

1.

Schaltung zum Verstérken eines Hochfrequenz-
signals mit ainer veranderlichen Hiillkur ve, mit ei-
ner Verstéarkungsvorrichtung (110) mit ersten,
zweiten und Steuerelektroden, einer Versor-
gungsspannungsquelle (VCC), Mitteln (115) zum
Ankoppeln der ersten  Elektrode der
Vestérkungsvorrichtung an einen Ausgang, Mit-
teln (120) zum Bilden eines Hiillkurvenverénde-
rungssignals aus dem Hochfrequenzsignal, Mo-
dulationsmitteln (140, 145) mit einem Eingangs-
anschlub und einem Paar von Ausgangsan-
schliissen, die zum Modulieren des Signals an
der ersten Elekirode der Verstrkungsvorrich-
tung zwischen die Versorgungsspannungsquelle
und die erste Elektrode der Verstirkungsvorrich-
tung gekoppelt sind, auf das an den Ausgang an-
gekoppelte Hochfrequenzsignal reagierenden
Mitteln (125} zum Bilden eines den Hiillkurven-
verinderungen des Hochfrequenzsignals am
Ausgang entsprechenden Signals, auf das Hiill-
kurvenveranderungssignal und das den Hiiltkur-
venverénderungen des Hochfrequenzsignals am
Ausgang entsprechende Signal reaglerenden
Mitteln (130) zum Erzeugen eines die Differenz
zwischen diesen reprisentierenden Signals, und
Mitteln (135) zum Anlegen des Differenzsignals
an den Eingangsanschlufl der Modulationsmittel
zur Verringerung der Verzerrung in den Hillkur-
venveréinderungen am Ausgang, gekennzeich-
net durch eine an den Ausgang gekoppeite Bela-
stungsvorrichtung (180} und Mittel (105) zum Bil-
den eines Hochfrequenzsignals mit konstanter
Amplitude und zum Ankoppeln des Hochfre-
quenzsignals mit konstanter Amplitude an die
Steuerelektrode der Verstérkungsvorrichtung.

Schaltung nach Anspruch 1, wobe! die Verstir-
kungsvorrichtung (110) eine nichtlineare Verstar-
kungsvorrichtung mit ersten, zweiten und Steuer-
alektroden ist.

Schaltung nach Anspruch 2, wobei die nichtlinea-
re Verstérkungsvorrichtung (110) eine Verstar-
kervorrichtung mit C-Verstarkung mit einer Ba-
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1.

10

sis, einem Emitter und einem Kollektor ist.

Schailtung nach Anspruch 3, wobei die Modulati-
onsmittel (140, 145) einen Impulsbreitenmodula-
tor (340} umfassen.

Schaltung nach einem der vorhergehenden An-
spriiche, wobei das Hochfrequenzsignal elnen
im Winkel verdnderlichen TrAger besitzt und dle
Mitte! zum Bilden eines Hochfrequenzsignals mit
konstanter Amplitude zum Ankoppeln des im
Winkel verdnderlichen Trigers an die Steuer-
elektrode der Verstdrkungsvorrichtung (310} die-
nen.

Schaltung nach Anspruch 5, wobei der im Winkel
verfinderliche Triger eln frequenzveriinderlicher
Trager ist.

Schaltung nach Anspruch 6, wobei der frequenz-
verénderliche Triger eine Mehrzahl von fre-
quenzveranderlichen Signalen umfait.

Schattung nach Anspruch 5, wobei die Winkel-
verdnderungen des Tragers Phasenverdnderun-
gen sind.

Schafttung nach Anspruch 8, wobei die Phasen-
verédnderungen eine M-ere Differenzphasenum-
tastungsmodutation mit vordefinierten Phasen-
verschisbungen umfassen und die Hiilkurven-
verinderungen Hillkurvenverénderungen zwi-
schen den vordefinierten Phasenverschiebun-
gen der MOPSK-Modulation sind.

Schaltung nach Anspruch 1, wobsi die Modulati-
onsmittel (140, 145) einen Impuisbreitenmodula-
lor (140) und zwischen den Impuisbreitanmodu-
lator und die erste Elektrode gekoppelte Filter-
mitte! (145) zum Entfernen von Hochfrequenztel-
len der Impulsbreitenmodulatorausgabe umfas-
sen.

Schaltung nach einem der vorhergehenden An-
spriiche, wobei die Mittel (120} zum Bilden des
Hiillkurvenverénderungssignals eine erste Diode
(570) und Mittel (574, 576) zum Vorspannen der
ersten Diode umfassen, wobei die Mittel (125)
zum Bifden des den Hilkurvenverinderungen
des Hochfrequenzsignals am Ausgang entspre-
chenden Signals eine zweite Diode (560} und
Mittel (564, 567) zum Vorspannen der zweiten Di-
ode umfassen, und die Mittel (564, 567, 574, 576)
zum Vorspannen der ersten und zwelten Dioden
(560, 570) so eingestellt sind, dal sie die ersten
und zweiten Dioden (560, 570) auf im wesentl-
chen gleichartigen Betriebssigenschaften hal-
ten.
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Revandications

1.

Circuit pour amplifier un signal radioélectrique
ayant une enveloppe variabte, comprenant un
dispositif d'amplification (110) des premiére,
deuxidme électrodes et upe électrode de
commande, une source de tension d'alimentation
{(VCC), un moyen (115) pour coupler la premiére
électrode du dispositif d'amplification & une sor-
tie, un moyen (120} pour former un signal de va-
riation d'enveloppe a partir du signal radioélectri-
que, un moyen de modulation (140,145) compre-
nant une borne d'entrée et une paire de bornes
de sortie couplées entre la source de tension
d'alimentation et la premiére électrode du dispo-
sitif d"amplification pour moduler le signal sur la
premiére électrode du dispositif d’amplification,
un moyen {125} sensible au signal radioélectri-
que couplé & la sortie pour former un signal
correspondant aux variations d'enveloppe du si-
gnal radioélectrique & la sortie, un moyen (130}
sensible au signal de variation d’enveloppe et au
signal correspondant aux variations d'enveloppe
du signal radioélectrique & la sortie pour produire
un signal représentatif de la différence entre sux,
et un moyen (135) pour appliquer le signat de dif-
férence & la borne d'entrée du moyen de modu-
lation pour réduire la distorsion des variations
d'enveloppe a la sortie, et CARACTERISE PAR
un dispositif de chargement (180) couplé & la sor-
tie, et un moyen (105) pour former un signal ra-
dioélectrique d’amplitude constante et pour cou-
pler le signal radioélectrique d'amplitude cons-
tante & I'électrode de commande du dispositif
d'amplification.

Circuit sefon la revendication 1, dans lequel le
dispositif d’amplification (110) est un dispositif
d’amplification non linéaire ayant des premiére,
seconde électrodes et une électrode de
commande.

Circuit seton la revendication 2, dans lequel! le
dispositif d’amplification non linéaire (110) est un
dispositif amplificateur fonctionnant en classe C
ayant une basse, un émetteur et un collecteur.

Circuit selon la revendication 3, dans lequel le
moyen de modulation (140,145) comprend un
modulateur de largeur d'impulsion (340).

Circuit selon l'une quelconque des revendica-
tions précédentes, dans lequel le signal radice-
lectrique a une porteuse variant en angle, el ‘e
moyen pour former un signal radioélectrique
d'amplitude constante sert & coupler la porteuse
variant en angle & I'électrode de commande du
dispositif d’amplification {310).
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Circuit selon la revendication 5, dans lequel la
porteuse variant en angfe est une porteuse va-

riant en fréquence,

Circuit selon la revendication 8, dans lequel la
porteuse variant en fréquence comprend une plu-
ralité de signaux variant en fréquence,

Circuit selon la revendication 5, dans lequel les
variations d’angle de porteuse sont des varia-
tions de phase.

Circuit selon |a revendication 8, dans lequel les
variations de phase comprennent une modula-
tion par déplacement de phase différentiet M-aire
ayant des déphasages prédéfinis et les varia-
tions d'enveloppe sont des variations d’envelop-
pe entre les déplacements de phase prédéfinis
de la modulation MDPDM.

Circuit selon la revendication 1, dans lequel je
moyen de modulation (140,145) comprend un
modulateur de largeur d'impulsion {(140) et un
moyen de filtre (145} coupté entre le modulateur
de largeur d'impulsion et la premiére électrode
pour supprimer les parties haute fréquence de la
sortie du modulateur de largeur d'impulsion.

Circuit selon I'une quelconque des revendica-
tions précédentes, dans lequel le moyen (120)
pour former le signal de variation d'enveloppe
comprend une premidre diode (570) et un moyen
(574,576) pour polariser la premiére diode, le
moyen (125) pour former le signal correspondant
aux variations d'enveloppe du signal radiogélectri-
que a la sortie compraend une seconde diode
(560) et un moyen (564,567) pour polariser la se-
conde diode, et les moyens (564,567,574,578)
pour polariser les premiére et seconde dicdes
(560,570) sont réglés pour maintenir les premiére
et seconde diodes (560,570) & des caractéristi-
ques de fonctionnement substantiellement sem-
blables.
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