
EP 0 31153 B1 Description BACKGROUND OF THE INVENTION 5      The present
invention relates to a frequency modulator constructing a wide band
frequency de- modulator such that a video signal is used as a modulation
signal. In a recent frequency demodulator which deals with a video signal,
a system using a PLL (phase locked loop) comprising a phase comparator, a
frequency modulator, and a loop amplifier is mainly used. The production of
an IC for demodulators according to this system is currently conducted. In
making the IC, it is 10  a general practice that these circuits are
constructed in a differential type thereby to perform signal processing
such as amplification and the like. The conventional frequency modulator
will be described hereinbelow with reference to the drawings. Fig. 1 shows
a circuit of a conventional frequency modulator. In Fig. 1, reference
numeral 231 denotes a transistor; 232 indicates a transistor; 233 a
constant current 15  source; 234 and 235 resistors; 236 and 237 capacitors;
238 and 239 variable capacitance diodes; 240 a resonance coil; 241 and 242
base bias resistors; and 243 a power source. The transistors 231 and 232
are connected in a differential manner. The resistor 234 is connected
between a collector of the transistor 231 and a voltage supply terminal C.
The resistor 235 is connected between a collector of the transistor 232 and
the voltage supply terminal C. The common emitters of the transistors 231
and 232 are connected to the 20   constant current source 233. On the other
hand, the capacitors 236 and 237 are connected in series and this series
connection is inserted between the collector of the transistor 232 and a
base of the transistor 231. A junction point of the capacitors 236 and 237
is connected to the ground through a tank circuit comprising the resonance
coil 240 and the variable capacitance diodes 238 and 239 which are
connected in series at their cathode sides. A control voltage terminal D is
connected between cathodes of the diodes 238 25  and 239. The resistors 242
and 241 are connected in series between the bases of the transistors 232
and 231 in the order of the resistors 242 and 241. The power source 243 is
applied to a node of the resistors 242 and 241. The operation of the
frequency modulator constructed as mentioned above will now be described
hereinbelow. 30     First, a base bias of the differential amplifier
composed of the transistors 231 and 232 is supplied by the power source 243
through the resistor 241 or 242. Each collector of the transistors 231 and
232 is connected to the voltage supply terminal C through the resistor 234
or 235. Each of the collector currents flowing through the transistors 231
and 232 is given by the constant current source 233, and a feedback loop is
formed by the capacitor 236. A modulation signal is applied as a control
voltage to the cathodes of 35 the diodes 238 and 239 from the control
voltage terminal D. Capacitances of the variable capacitance diodes 238 and
239 are determined by the control voltage given. A parallel resonance
circuit, which is formed by the resonance coil 240 and the variable
capacitance diodes 238 and 249, is connected to the base of the transistor
231 through the capacitor 237 and it resonates. An oscillating frequency is
determined by a resonance frequency of the parallel resonance circuit and
is outputted from each of the collectors of 40 the transistors 231 and 232.
E and F denote output terminals of the transistors 231 and 232. However, in
the above construction, the oscillating signal is applied to the base of
one of the transistors, the base of the other transistor is connected to
the ground, and the differential amplifier is used in the unbalanced state.
Therefore, there is a problem such that a difference occurs between the
oscillating outputs from the collectors of the first and second
transistors. 45 SUMMARY OF THE INVENTION It is an object of the present
invention to provide a wide band frequency modulator in which a balanced
output having no difference between the oscillation outputs of the first
and second transistors is produced 50  and a video signal is used as a
modulation signal. To accomplish the above object, a frequency modulator
according to the present invention is con- structed in a manner such that
first and second transistors are connected in a differential manner, first
and second loads are respectively connected between respective collectors
of the first and second transistors and a voltage supply terminal, the
collector of the first transistor is connected to a base of the second 55
transistor through a first feedback capacitor and a second feedback
capacitor connected in series with the 



first feedback capacitor, the collector of the second transistor is
connected to a base of the first transistor through a third feedback
capacitor and a fourth feedback capcitor connected in series with the third
feedback capacitor, an anode or a cathode of a first variable capacitance
diode is connected to a junction 2    EP0361153B1 point between the first
and second feedback capacitors, and a cathode or an anode of the second
variable capacitance diode is connected to the cathode or anode of the
first variable capacitance diode. The anode or cathode of the second
variable capacitance diode is connected to a junction point between the
third and fourth feedback capacitors, a junction point between the junction
point of the third and fourth feedback 5  capacitors and the anode or
cathode of the second variable capacitance diode is connected to the ground
through a first resonance coil, a junction point between the junction point
of the first and second feedback capacitors and the anode or cathode of the
first variable capacitance diode is connected to the ground through a
second resonance coil, and a modulation signal is applied to the junction
point of the cathodes or anodes of the first and second variable
capacitance diodes. 10     The operation of the frequency modulator of this
invention is described hereunder. With the above-described construction of
the frequency modulator of this invention, the potentials of the collectors
of the first and second transistors are set to the same potential, and a
positive feedback loop is formed by the first and second feedback
capacitors connecting the base of the second transistor and the collector
of the first transistor and the third and fourth feedback capacitors
connecting the base of the first 15 transistor and the collector of the
second transistor. Output signals of the same amplitude are outputted to
the first and second bases and are positively fed back to the collectors of
the first and second transistors, so that the oscillation can take place.
The second and fourth feedback capacitors function to suppress the
occurrence of multivibrator type oscillation in the differential amplifier
with an osicilation time constant determined by respective combination of
the second 20  and first base bias resistors with the first and third
feedback capacitors. The resonance circuit is disposed between the junction
point of the first and second feedback capacitors and the junction point of
the third and fourth feedback capacitors. The oscillating frequency of the
modulator is determined by the variable capacitance diodes and the
resonance coils. The oscillation voltage produced by the resonance circuit
is inputted to the bases of the 25 first and second transistors. At the
frequency of the modulation signal which is applied to the variable
capacitance diodes, the impedance of the resonance coils can be regarded to
be sufficiently lower than the impednace of the variable capacitance
diodes. Therefore, the frequency modulator can be driven at a low
impedance, and hence all the modulation signal is applied as a control
voltage across the variable capacitance diodes. Thus, with the modulator
having the above-described construction, it becomes possible 30 to perform
frequency modulation by using a wide band signal such as a video signal.
Document US-A-3371288 discloses also a frequency modulator in which a
balanced output having no difference between the oscillation outputs of the
first and second transistors is produced and a video signal is used as a
modulation signal but its feed back loops, its resonance circuit and its
circuits for coupling the input and output signals with the modulator are
different from those of the present invention. 35 BRIEF DESCRIPTION OF THE
DRAWINGS Fig. 1 is a circuit diagram showing a construction of a
conventional frequency modulator; Fig. 2 is a circuit diagram showing a
construction of a frequency modulator according to the first 40
embodiment of the present invention; and Fig. 3 is a circuit diagram
showing a construction of a frequency modulator according to the second
embodiment of the present invention. DESCRIPTION OF THE PREFERRED
EMBODIMENTS 45 A frequency modulator of an embodiment of the present
invention will be described hereinbelow with reference to the drawings. 



Figs. 2 and 3 show circuits of frequency modulators in the embodiments of
the invention. In Fig. 2, reference numeral 11 denotes a transistor; 12 a
transistor; 13 a constant current source; 14 a 50 load resistor; 15 a load
resistor; 16 a feedback capacitor; 17 a feedback capacitor; 18 a feedback
capacitor; 19 a feedback capacitor; 120 a resonance coil; 121 a variable
capacitance diode; 122 a variable capacitance diode; 123 a resonance coil;
124 and 125 base bias resistors; and 126 a power source. In Fig. 3,
reference numerals 301 and 302 denote variable capacitance diodes. In Fig.
3, the other components are the same as those in Fig. 2. 55     The
transistors 11 and 12 are connected in a differential manner. The emitters
of the transistors 11 and 12 are connected in common with each other. The
constant current source 13 is connected between the common emitter and a
reference potential point. The resistor 14 is connected between a collector
of the transistor 11 and a power supply terminal A. The resistor 15 is
connected between a collector of the 3    EP 0 351 153 B1 transistor 12 and
the power supply terminal A. The feedback capacitors 17 and 19 are
connected in series and inserted between the collector of the transistor 11
and a base of the transistor 12. The feedback capacitors 16 and 18 are
connected in series and inserted between the collector of the transistor 12
and a base of the transistor 11. One end of the resonance coil 120 and an
anode of the variable capacitance diode 5  121 are connected to a junction
point of the feedback capacitors 17 and 19. The other end of the resonance
coil 120 is connected to a ground potential point. On the other hand, one
end of the resonance coil 123 and an anode of the variable capacitance
diode 122 are connected to a junction point of the feedback capacitors 16
and 18. Cathodes of the variable capacitance diodes 121 and 122 are
connected with each other and a modulation signal is applied as a control
voltage from a terminal B to a junction point of the cathodes of the 10
variable capacitance diodes 121 and 122. One end of the base bias resistor
124 is connected to the base of the transistor 11. One end of the base bias
resistor 125 is connected to the base of the transistor 12. The other ends
of the resistors 124 and 125 are connected commonly to the power source
126. The operation of the frequency modulator constructed as mentioned
above will now be described hereinbelow with reference to Fig. 2. 15
First, a base bias of the differential amplifier is supplied from, the
power source 126 through the resistor 124 or 125. A constant current, which
flows through the collector-emitter circuits of both transistors 11 and 12,
is given by the constant current source 13 and a feedback loop is formed by
the feedback capacitors 16 to 19. The modulation signal is applied as a
control voltage from the terminal B to the cathodes of the diodes 20 121
and 122. Capacitances of the variable capacitance diodes 121 and 122 are
determined by the control voltage. Resonance circuits formed by respective
combinations of the resonance coils 120 and 123 with the variable
capacitance diodes 121 and 122, which are connected in series between the
junction point of the feedback capacitors 16 and 18 and the junction point
of the feedback capacitors 17 and 19, resonate. An oscillating frequency is
thereby decided and a balanced output is generated. The load resistors 14
and 15, 25 the feedback capacitors 16 and 17, and the feedback capacitors
18 and 19 are selected to have the same values, respectively. The feedback
capacitors 18 and 19 are used to weaken the coupling between the resonance
circuit and the differential amplifier and they function also as elements
for determining the linearity in the relation of the oscillating frequency
versus the control voltage. In a wide band modulator which deals with a
video signal, 30 the linearity exerts a large influence on the carrier
chrominance signal differential gain and the differential phase of the
video signal. The capacitances of the feedback capacitors 18 and 19 are
selected to have a value of 5 pF to assure good linearity. On the other
hand, two variable capacitance diodes 121 and 122 are used to suppress high
frequency distortion. As described above, according to the embodimtnt, the
oscillating voltages generated by the resonance 35 circuits are applied to
the bases of the transistors 11 and 12 which are connected in a
differential manner. The feedback loop is formed by the feedback capacitors
16 and 17 having the same capacitance value and the feedback capacitors 18
and 19 having the same capacitance value. Balanced modulated output
signals, 



whose phases are opposite to each other, are generated at the respective
collectors of the transistors 11 and 12. Since the impedance of the
resonance coils 120 and 123 is sufficiently lower than the impedances 4o of
the variable capacitance diodes 121 and 122, the frequency modulator is
driven at a low impedance, and all the modulation signal can be applied as
a control voltage across the variable capacitance diodes. An example of the
values of the respective component elements is shown hereinbelow. 45 50 55
4    EP 0 351 153 B1 Example of Values of Component Elements 5       Load
resistors  14,  15  --------------------  200  [err] Feedback capacitors
16, 17 --------------- 5 pF, Feedback  capacitors  18,  19  ---------------
5 pF, 10 Base  bias  resistors  124,  125  -------------  5 k[err],
Constant current source 13 --------------- 4 mA 15    Variable capacitance
diode 121 --- MM 334B  Products of MATSUSHITA ditto                     121
--- MM 338 ELECTRONICS COMPONENTS CO., LTD. 20 Resonance  coils  121,  123
-----------------  18  nH Transistors  11,  12  -----------------------
Integrated circuited 25 Power supply terminal A ------------------ DC 5V
Power  source  126  -------------------------  DC  3V 30 In the embodiment
of the present invention shown in Fig. 2, in the resonance circuit, the
variable capacitance diodes 121 and 122 have been connected with each other
at their cathodes. However, as shown in Fig. 3, it is also possible to
construct a resonance circuit in a manner such that the respective anodes
of the variable capacitance diodes 301 and 302 are connected with each
other, a junction point 35 between the junction point of the feedback
capacitors 17 and 19 and a cathode of the variable capacitance diode 301 is
connected to the ground through the resonance coil 120 and it is
simultaneously connected to the base of the transistor 12 through the
feedback capacitor 19, and a junction point between the junction point of
the feedback capacitors 16 and 18 and a cathode of the variable capacitance
diode 302 is connected to the ground through the resonance coil 123 and it
is simultaneously connected to the base of 40  the transistor 11 through
the feedback capacitor 18. As described above, according to the present
invention, the first and second transistors are connected in a differential
manner and the oscillating signals are applied to the bases of the first
and second transistors, so that the frequency modulator generates a
balanced output. On the other hand, since the impedances of the resonance
coils can be regarded to be sufficiently lower than the impedances of the
45 variable capacitance diodes, the frequency modulator can be driven at a
low impedance and all the modulation signal is applied as a control voltage
across the variable capacitance diodes. Therefore, frequency modulation can
be performed by using a wide band signal such as a video signal, whereby an
excellent practical effect is obtained. so Claims 1. A frequency modulator
comprising: 



first and second transistors (11, 12) composing a differential amplifier;
first and second load resistors (14, 15) inserted between respective
collectors of said first and 55     second transistors (11, 12) and a power
supply terminal (A); a series circuit of first and second feedback
capacitors (17, 19) inserted between the collector of said first transistor
(11) and a base of said second transistor (12); a series circuit of third
and fourth feedback capacitors (16, 18) inserted between the collector of
EP 0 351 153 B1* Example of Values of Component Elements oad  resistors
14,  15  --------------------  200  [err], Feedback capacitors 16, 17
--------------- 5 pF, Feedback capacitors 18, 19 --------------- 5 pF, Base
bias resistors 124, 125 ------------- 5 k[err], Constant current source 13
--------------- 4 mA Variable capacitance diode 121 ---MM 334B  Products of
MATSUSHITA ditto                     121 --- MM 338   ELECTRONICS
COMPONENTS CO., LTD. 20 Resonance coils 121, 123 ----------------- 18 nH
Transistors 11, 12 ----------------------- Integrated circuited 25 Power
supply terminal A ------------------ DC 5V Power source 126
------------------------- DC 3V 30 In the embodiment of the present
invention shown in Fig. 2, in the resonance circuit, the variable
capacitance diodes 121 and 122 have been connected with each other at their
cathodes. However, as shown in Fig. 3, it is also possible to construct a
resonance circuit in a manner such that the respective anodes of the
variable capacitance diodes 301 and 302 are connected with each other, a
junction point 35  between the junction point of the feedback capacitors 17
and 19 and a cathode of the variable capacitance diode 301 is connected to
the ground through the resonance coil 120 and it is simultaneously
connected to the base of the transistor 12 through the feedback capacitor
19, and a junction point between the junction point of the feedback
capacitors 16 and 18 and a cathode of the variable capacitance diode 302 is
connected to the ground through the resonance coil 123 and it is
simultaneously connected to the base of 40  the transistor 11 through the
feedback capacitor 18. As described above, according to the present
invention, the first and second transistors are connected in a differential
manner and the oscillating signals are applied to the bases of the first
and second transistors, so that the frequency modulator generates a
balanced output. On the other hand, since the impedances of the resonance
coils can be regarded to be sufficiently lower than the impedances of the
45  variable capacitance diodes, the frequency modulator can be driven at a
low impedance and all the modulation signal is applied as a control voltage
across the variable capacitance diodes. Therefore, frequency modulation can
be performed by using a wide band signal such as a video signal, whereby an
excellent practical effect is obtained. so  Claims 1. A frequency modulator
comprising: first and second transistors (11, 12) composing a differential
amplifier; first and second load resistors (14, 15) inserted between
respective collectors of said first and 55     second transistors (11, 12)
and a power supply terminal (A); a series circuit of first and second
feedback capacitors (17, 19) inserted between the collector of 



said first transistor (11) and a base of said second transistor (12); a
series circuit of third and fourth feedback capacitors (16, 18) inserted
between the collector of 5    EP 0 351 153 said second transistor (12) and
a base of said first transistor (11); first and second variable capacitance
diodes (121, 122) in which respective cathodes thereof are connected with
each other and an anode of said first variable capacitance diode (121) is
connected to a junction point of said first and second feedback capacitors
(17, 19) and an anode of said second 5      variable capacitance diode
(122) is connected to a junction point of said third and fourth feedback
capacitors (16, 18); a first resonance coil (120) having one end thereof
connected to the anode of said first variable capacitance diode (121) and
the other end thereof connected to a reference potential point; and a
second resonance coil (123) having one end thereof connected to the anode
of said second 10     variable capacitance diode (122) and the other end
thereof connected to the reference potential point, wherein a modulation
signal is applied to the common cathode junction of said first and second
variable capacitance diodes (121, 122), and oscillation output signals are
obtained from the respective collectors of said first and second
transistors (11, 12). 15  2. A frequency modulator comprising: first and
second transistors (11, 12) composing a differential amplifier; first and
second load resistors (14, 15) inserted between respective collectors of
said first and second transistors (11, 12) and a power supply terminal (A);
a series circuit of first and second feedback capacitros (17, 19) inserted
between the collector of 20     said first transistor (11) and a base of
said second transistor (12); a series circuit of third and fourth feedback
capacitors (16, 18) inserted between the collector of said second
transistor (12) and a base of said first transistor (11); first and second
variable capacitance diodes (301, 302) in which respective anodes thereof
are connected with each other and an anode of said first variable
capacitance diode (121) is connected to a 25     junction point of said
first and second feedback capacitors (17, 19) and a cathode of said second
variable capacitance diode (122) is connected to a junction point of said
third and fourth feedback capacitors (16, 18); a first resonance coil (120)
having one end thereof connected to the cathode of said first variable
capacitance diode (301) and the other end thereof connected to a reference
potential point; and 30         a second resonance coil (123) having one
end thereof connected to the cathode of said second variable capacitance
diode (302) and the other end thereof connected to the reference potential
point, wherein a modulation signal is applied to the common anode junction
of said first and second variable capacitance diodes (301, 302), and
osdillation output signals are obtained from the respective collectors of
said first and second transistors (11, 12). 35 PatentansprUche 1.
Frequenzmodulator mit: einem einen Differentialverstirker bildenden ersten
und zweiten Transistor (11, 12); 40         einem zwischen die jeweiligen
Kollektoren des ersten und zweiten Transistors (11, 12) und einen
StromversorgungsanschluB (A) geschalteten ersten und zweiten
Belastungswiderstand (14, 15); einer Reihenschaltung eines ersten und
zweiten RUckkopplungskondensators (17, 19), die zwischen den Kollektor des
ersten Transistors (11) und eine Basis des zweiten Transistors (12)
geschaltet ist; einer Reihenschaltung eines dritten und vierten
RUckkopplungskondensators (16, 18), die zwischen 45     den Kollektor des
zweiten Transistors (12) und eine Basis des ersten Transistors (11)
geschaltet ist; elner ersten und zweiten Diode (121, 122) verAnderlicher
Kapazitdt, deren jeweilige Kathoden miteinander verbunden sind und bei
denen sine Anode der ersten Diode (121) verAnderlicher KapazitAt mit dar
Verbindungsstelle des ersten und zweiten RUckkopplungskondensators (17, 19)
und eine Anode 



der zweiten Diode (122) verinderlicher Kapazitlt mit der Verbindungsstelle
des dritten und vierten 50     RUckkopplungskondensators (16,18) verbunden
sind; einer ersten Resonanzspule (120), die mit ihrem eanen Enda mit der
Anode der ersten Diode (121) veranderlicher Kapazitit und mit ihrem anderen
Ende mit einem Bezugspotentialpunkt verbunden ist; und einer zweiten
Resonanzspuie (123), die mit ihrem einen Ende mit der Anode der zweiten
Diode 55     (122) verAnderlicher Kapazitdt und mit ihrem anderen Ende mit
dam Bezugspotentlalpunkt verbunden ist, bei deam in Modulationssignal an
die gemainsame Kathodenverbindung der ersten und zweiten Diode (121, 122)
verlnderlicher KapazitAt angelegt wird und Schwingungsausgangssignale von
den 6    ;  .   EP 0 351 153 B1             1 111111I11111 11111  II I!II
jeweiligen Kollektoren des ersten und zweiten Transistors (11, 12) erhalten
werden. 2. Frequenzmodulator mit: einem einen Differentialverstarker
bildenden ersten und zweiten Transistor (11, 12); 5         einem zwischen
die jeweiligen Kollektoren des ersten und zweiten Transistors (11, 12) und
einen StromversorgungsanschluB (A) geschalteten ersten und zweiten
Belastungswiderstand (14, 15); einer Reihenschaltung eines ersten und
zwelten RUckkopplungskondensators (17, 19), die zwischen den Kollektor des
ersten Transistors (11) und eine Basis des zweiten Transistors (12)
geschaltet ist; einer Reihenschaltung eines dritten und vierten
RUckkopplungskondensators (16, 18), die zwischen 10     den Kollektor des
zweiten Transistors (12) und eine Basis den ersten Transistors (11)
geschaltet ist; einer ersten und zweiten Diode (301, 302) verfnderlicher
Kapazitat, deren Jeweilige Anoden miteinander verbunden sind und bei denen
eine Anode der ersten Diode (121) verinderlicher Kapazitlt mit der
Verbindungsstelle des ersten und zweiten RUckkopplungskondensators (17, 19)
und eine Kathode der zweiten Diode (122) verinderlicher Kapazitft mit der
Verbindungsstelle des dritten und 15     vierten RUckkopplungskondensators
(16, 18) verbunden sind; einer ersten Resonanzspule (120), die mit ihrem
einen Ende mit der Kathode der ersten Diode (301) verlnderlicher Kapazitat
und mit ihrem anderen Ende mit einem Bezugspotentialpunkt verbunden ist;
und einer zweiten Resonanzspule (123), die mit ihrem einen Ende mit der
Kathode dem zweiten Diode >   20     (302) veranderlicher Kapazitat und mit
ihrem anderen Ende mit dem Bezugspotentialpunkt verbunden ist, bei dem ein
Modulationssignal an die gemeinsame Anodenverbindung der ersten und zweiten
Diode (301, 302) verinderlicher KapazitAt angelegt wird und
Schwingungsausgangssignale von den jeweiligen Kollektoren des ersten und
zwelten Transistors (11, 12) erhalten worden. 25 Revendlcatlons 1.
Modulateur de frequence comprenant: des premier et second transistors (11,
12) constituant un amplificateur differentiel; 30         des premibre et
seconde resistances de charge (14, 15) intercales entre les collecteurs
respectifs desdits premier at second transistors (11, 12) et une borne
d'alimentation dlectrique (A); un montage en s6rie compos6 d'un premier et
d'un deuxibme condensateur de r6action (17, 19), intercale entre le
collecteur dudit premier transistor (11) et la base dudit second transistor
(12); un montage en serie compos6 d'un troisibme et d'un quatribme
condensateur de r6action (16, 18), 35     intercale entre le collecteur
dudit second transistor (12) et la base dudit premier transistor (11); des
premibre et seconde diodes a capacit4 variable (121, 122), dont los
cathodes respectives sont connect6es l'une & I'autre, I'anode de ladite
premibre diode a capacite variable (121) etant connectee au point de
jonction desdits premier et deuxibme condensateurs de reaction (17, 19) at
l'anode de ladite seconde diode A capacite variable (122) dtant connectee
au point de jonction desdits troisibme et 40     quatribme condensateurs de
r6action (16, 18); 



une premibre bobine de resonance (120) dont une extremite est connectee &
l'anode de ladite premibre diode a capacit6 variable (121) et dont l'autre
extr6mite est connectee & un point de potentiel de reference; et une
seconde bobine de resonance (123) dont une extremite est connectee &
l'anode de ladite 45     seconde diode a capacite variable (122) et dont
l'autre extremit6 est connectee au point de potentiel de reference; un
signal de modulation etant appliqu6 au point commun de jonction desdites
premiere et seconde diodes & capacite variable (121, 122) et des signaux
oscillants de sortie etant obtenus a partir des collecteurs respectifs
desdits premier et second transistors (11, 12). 50 2. Modulateur de
frequence compronant: des premier et second transistors (11, 12)
constituant un amplificateur differentiol; des premiere et seconde
resistances de charge (14, 15) intercalees entre les collecteurs respectifs
desdits premier et second transistors (11, 12) et une borne d'alimentation
electrique (A); 55         un montage en serie compose d'un premier et d'un
deuxibme condensateur de rdaction (17, 19), intercal6 entre le collecteur
dudit premier transistor (11) et la base dudit second transistor (12); un
montage en serie compose d'un troisibme et d'un quatrieme condensateur de
reaction (16, 18), intercal6 entre le collecteur dudit second transistor
(12) et la base dudit premier transistor (11); 7    EP 0 351 153B1 13 ! * C
*  M des premibre et seconde diodes A capacite variable (301, 302), dont
les anodes respectives sont connect6es lune a I'autre, la cathode de ladite
premiere diode a capacit6 variable (301) etant connectee au point de
jonction desdits premier et deuxibme condensateurs de r6action (17, 19) et
la cathode de ladite seconde diode a capacite variable (302) etant
connectee au point de jonction desdits 5     troisieme at quatrieme
condensateurs de r6action (16, 18); une premiere bobine de resonance (120)
dont une extremit6 est connectee a la cathode de ladite premibre diode a
capacite variable (301) et dont I'autre extremite est connectee & un point
de potentiel de reference; at une seconde bobine de resonance (123) dont
une extremite est connect6e & la cathode de ladite 10     seconde diode &
capacite variable (302) et dont l'autre extremite est connectee au point de
potentiel de ref6rence; un signal de modulation etant applique au point
commun de jonction desdites premibre at seconde diodes a capacite variable
(301, 302) et des signaux oscillants de sortie etant obtenus a partir des
collecteurs respectifs desdits premier et second transistors (11, 12). 25
25 30 35 K- 40 45 so 55 8    


