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In addition a linear amplification of the princi- pally symmetrical
discriminatorvoltage is effected The invention relatesto a receiver
providedwith   for small field strengths in the transistor of the
afrequencycontrol loopforautomaticfinetuning,        known frequency
control loop so that also the consecutively  incorporating   a
controllable    5    control signal is symmetrical. The asymmetrical
oscillator which is tunable in frequency by means    capacitance voltage
characteristic of the variable of a variable capacitance diode, a mixer
stage to   capacitance diode isthen not compensated sothat which the signal
from the controllable oscillator is  also the control range of the known
frequency applied for converting an RF receiver signal into an  control
loop is asymmetrical (cf. the document IF signal, a frequency voltage
converter tuned to a    10   DE-A-2 311 621). fixed intermediate frequency
for converting fre-       It is an object of the invention to symmetrize
the quency deviations of the IF signal relative to the  control range of a
frequency control loop for fixed intermediate frequency into amplitude var-
automatic fine-tuning in a receiver relative to the ations of the frequency
voltage converter output    correct tuning point independently of the field
signal relative to a reference value, a control signal   15   strength and
without the possible occurrence of generating circuit for deriving a
control signal for  the undesired stable side-tuning effects. the variable
capacitance diode of the controllable    According to the invention a
receiver of the type oscillator from the output signal of the frequency
described in the opening paragraph is character- voltage converter, said
controllable oscillator at   ized in that the control signal generating
circuit least partly compensating its asymmetrical capaci-   20   comprises
a threshold attenuation circuit arranged tance-voltage characteristic.
between the frequency voltage converter and the A frequency control loop
for automatic fine        variable capacitance diode, the threshold voltage
tuning for use in a receiver of this type is known  of said attenuation
circuit mainly corresponding to from the document DE-A-1 260 558.
the said reference value and its transfer factor The control signal
generating circuit of the    25   decreasing by a substantially constant
and finite known frequency control loop comprises a tran-       dB value
when the frequency voltage converter sistor which amplifies on the one hand
the output    output signal exceeds the threshold voltage. voltage of a
frequency discriminator functioning      The invention is based on the
recognition that as a frequency voltage converter in order to        for an
asymmetrical amplitude adaptation of the increase the control slope and on
the other hand    30   control signal for compensating the asymmetical
drives the variable capacitance diode in such a      capacitance-voltage
characteristic of the variable manner that its capacitance
varieslinearlywiththe       capacitance diode amplitude limitation of the
said frequency deviations of the IF signal in the    control signal and
hence the occurrence of stable case of normally occurring field strengths.
side-tuning  effects is prevented  by linearly This variation is achieved
in the known fre-   35   amplifying or attenuating the frequency voltage
quency control loop by operating and choosing        converter output
signal above the reference value the working point of the transistor such
that        relative to the output signal below the reference positive and
negative frequency deviations for      value. normally occurring field
strengths result in an       When the measure according to the invention is
amplitude limitation of the control signal supplied    40   used, the
control signal has a positive or negative by the transistor at first and
second fixed values,  amplitude variation dependent on the direction of
respectively, which are located asymmetrically      the frequency deviation
relative to the reference around the said reference value corresponding to
value the variation initially increasing gradually to the intermediate
frequency. Under certain circum-    a given maximum positive or negative
value with stances the asymmetry thus obtained in the con-   45   the value
of the frequency deviation and thereafter trol signal compensates the
asymmetry of the         decreasing gradually. The maximum positive and
capacitance-voltage characteristic of the variable  the maximum negative
amplitudevariations of the capacitance diode of the controllable
oscillator. As  control signal are inversely proportional to the a result
the capture and hold range of the fre-      capacitance deviations of the
variable capacitance quency control loop, hereinafter briefly referred to
50   diode relative to a reference capacitance corre- as the control range,
is to a certain extent located  sponding to the reference value, caused by
these symmetrically around the correct tuning point,       amplitude
deviations. In addition these maximum that is to say, the tuning position
at which the     positive and negative amplitude deviations each carrier of
the IF signal coincides with the said fixed  mainly occuronly in one given
positive or negative intermediate frequency.                        55
frequency deviation relative to the correct tuning In the tuning ranges
where amplitude limitation    point, or in other words: the
frequency-dependent of the control signal occurs, the control signal does
amplitude variation of the control signal is curved not vary with possibly
occurring frequency devia-    in the vicinity of these maximum amplitude
devia- tions of the If signal and the automatic fine tuning  tions so that
stable side-tuning effects are pre- is therefore not operative.
Consequently a stable   so   vented and the symmetrisation obtained is
inde- tuning position on the edges of the RF filter of the  pendent of the
amplitude of the IF signal or the receiver preceding the frequency-voltage
con-       field strength. verter, also referred to as sided tuning,
becomes     A preferred embodiment of a receiver according 



possible. This results in a considerably audible     to the invention,
which can easily be realised, is signal distortion.
65   characterized in that the threshold attenuation 2    3
EP 0224 959 B1                      4 circuit comprises a voltage
comparator for corn-     invention comprising an RF input stage 1 pro-
paring the frequency voltage converter output       vided with an aerial
input A, which stage is voltage with the threshold voltage, and a voltage
coupled to a frequency control loop 2-6 and divider coupled to the voltage
comparator and       through this loop to a signal processing unit 7 (for
arranged between the frequency voltage con-    5    example, a stereo
decoder and/or audio output verter and the variable capacitance diode, said
stages) and loudspeakers 8 and 9. The frequency voltage comparator
increasing the dividing factor    control loop 2-6 incorporates: a mixer
stage 2 of the voltage divider when the last-mentioned       coupled to the
RF input stage 1, an intermediate output voltage exceeds the threshold
voltage.       frequency (IF) part 3, a frequency-voltage con- In a further
preferred embodiment, which is   10   verter 4 which may be, for example,
an FM characterized in that the voltage divider com-      quadrature
detector, FM-PLL-detector, ratio prises a series arrangement of first and
second      detector, etc., a control signal generating circuit 5
resistors, which first resistor is also coupled      which is coupled to a
variable capacitance diode between the frequency voltage converter and the
D which diode D is a tuning element of a control- variable capacitance
diode and which second    15   lable oscillator 6, which oscillator 6.
applies a resistor is coupled to the emitter of a first tran-
frequency-tunable oscillator signal to the mixer sistor incorporated in the
voltage comparator,       stage 2. said first transistor being connected to
ground via   Signal processing in such a receiver is known its collector
and to a first bias voltage via the base,  per se: a radio frequency (RF)
receiver signal is said first bias voltage being substantially equal to
20   applied via the RF input stage 1 to the mixer stage the difference
between the threshold voltage and     2 wherein this RF signal is converted
with the aid the voltage across the base-emitter junction of the  of the
oscillator signal into an intermediate fre- first conducting transistor,
the first transistor    quency (IF) signal. Selection of the IF signal is
realises a comparison function and also controls     effected in the IF
part 3. In the case of an FM the dividing factor of the potential divider.
25   receiver frequency detection is subsequently Still another preferred
embodiment of a            effected in the frequency voltage converter 4,
receiver of this type is characterized in that the   succeeded by signal
processing (for example, first resistor constitutes a further voltage
divider  stereo decoding) in a signal processing unit 7 with a third
resistor and its coupled via this third  coupled thereto and reproduction
by means of resistor to the emitter of a second transistor,   30   the
loudspeakers 8 and 9. In the case of an AM which second transistor is of a
conductivity type   receiver an AM detection is effected in an AM opposite
to that of the first transistor and is      detector (not shown) at the
output of the IF part 3, connected via its collector to a supply voltage
and  succeeded by further audio signal processing in via its base to a
second bias voltage, said second   an audio output stage (likewise not
shown). bias voltage being substantially equal to the sum    35  The IF
part 3 and the frequency voltage con- of the threshold voltage and the
voltage across      verter 4 are mutually tuned to the same fixed the
base-emitter junction of the second conduct-    intermediate frequency. In
both FM  and AM ing transistor, the ratio between the dividing
receivers the frequency voltage converter 4 con- factor of the
first-mentioned voltage divider and    verts frequency deviations of the
carrier of the IF that of the further voltage divider being opposed    40
signal relative to the fixed intermediate frequency to the asymmetry of the
capacitance-voltage         into signal amplitude variations relative to a
characteristic of the variable capacitance diode    reference value
corresponding to the fixed inter- relative to a reference capacitance
corresponding    mediate frequency which variations are deter- to the
reference value.                              mined in magnitude and
direction by these fre- When this measure is used a bilateral asymmet-   45
quency deviations. Automatic fine tuning is rical amplitude adaptation of
the control signal is  achieved by deriving in the manner to be obtained.
described hereinafter a control signal for the The invention will be
further described by way     variable capacitance diode D from the output
of example with reference to the accompanying        signal of the
frequency voltage converter 4 - Figures shown in the drawing.
so   hereinafter briefly referred to as detector voltage In this drawing:
-in the control signal generating circuit 5, which Figure I shows a
receiver according to the         control signal controls the frequency of
the con- invention.      -                                    trollable
oscillator 6 in such a manner that a Figure 2 shows the capacitance-voltage
charac-     negative feedback and hence a reduction of said teristic of the
variable capacitance diode incor-   55   frequency deviations in the
frequency control porated in the controllable oscillator, as well as   loop
2-6 is produced. some characteristics of the control signal to illus-
Since the detector output voltage for positive 



trate the operation of the invention.                and negative frequency
deviations of equal mag- Figure 3 shows a threshold attenuation circuit
nitude  varies symmetrically relative to the ref- for bilateral amplitude
adaptation of the control   60   erence value, while the
voltage-capacitance signal.
characteristic of the variable capacitance diode D Figure-4 shows a
further, more general embodi-     relative to this reference value is
considerably ment of a threshold attenaution circuit for use in a
asymmetrical, the control range, in the case of a receiver according to the
invention.                 control signal varying symmetrically with the
Figure 1 shows a receiver 1-9 according to the    65   frequency around
this reference value, will also 3    5               EP  0 224 959 BI
6 be asymmetrical. To illustrate this, reference is   The first bias
voltage is obtained at an output of a made to Figure 2 in which curve [err]
shows the last-  voltage divider [err] arranged between the mentioned diode
characteristic (diode capaci-       supply voltage Vs and ground. The
junction tance Cd as a function of the diode out off voltage  between
resistors [err] and [err] of the voltage divider VD) and curve K2 shows the
frequency-dependent    5     [err] is connected to ground for signal
frequen- amplitude variation of said symmetrical detector    cies via an
earthed capacitor C and coupled via a voltage or at least the DC component
thereof        resistor [err] and an output 11 of the control signal
varying in amplitude with the frequency devia-      generating circuit 5 to
the variable capacitance tions.
diode D. Starting from a reference capacitance C, at a    10  The first
bias voltage is adjusted to a value via diode cut-off voltage [err] wherein
[err] is   the voltage divider [err] which value is lower the supply
voltage applied to the cathode of the    than the reference value Vr of the
detector voltage diode D and V, is the reference value, occurring in  by
mainly one diode voltage (approximately 600 the case of correct tuning,
when the carrier of the  mV) i.e. the voltage across the base-emitter diode
IF signal, coincides with the fixed intermediate   15   of the transistor
[err] in the conducting state. The frequency, a control signal [err]
corresponding to     threshold voltage of the voltage divider [err] and the
d.c. component of the detector voltage and      transistor [err]
functioning as a threshold attenua- varying symmetrically over-K2 around V,
between    tion circuit is therefore equal to the reference [err] and [err]
will result in a capacitance    value V,: for detector voltages above the
ref- variation in a range which is located asymmetri-   20   erence voltage
V, (broken line portion 0, P.  R of cally around [err] between maximum and
minimum         curved K2) transistor [err] is conducting, the resistor
capacitance values [err] and [err] the range between      R2 being
connected to ground through the emit- [err] and [err] being considerably
larger than that      ter-collector path of [err] and the detector voltage
between C, and C2. By reducing the maximum, in      being attenuated by the
dividing factor of the this case positive amplitude (Q) of the control   25
voltage divider [err] The frequency-dependent signal [err] occurring at the
frequency f2, relative to  control voltage Vc then follows the solid line
the maximum negative amplitude (S) occurring at     portion of the curve
K2' via point T. the frequency [err] for example, up to [err] the  When the
detector voltage decreases to below maximum capacitance value C, can be
reduced to      the reference value V, the conduction of tran- C3, the
capacitance difference between [err] and [err]   30   sistor T, decreases.
Although the voltage divider then being substantially equal to that between
C,   [err] is still operative to some extent in this range, and C2. The
loop gain of the frequency control      the attenuation effect is
negligibly small in prac- loop 2-6 is then equal for positive frequency
tice and the frequency-dependent control voltage deviations to that for
negative frequency devia-    [err] mainly follows the solid line portion of
curve tions resulting in a symmetrical control range.  35   K2 via the
point S. When such an amplitude reduction is obtained        An amplitude
adaptation of the detector voltage by an amplitude limitation of the
control signal   to the asymmetrical diode characteristic for Vc, as in the
prior art and as is shown by the flat  values above and below the reference
value V, is portion between the points R and P in Figure 2, an  possible
with the control signal generating cir- undesired side-tuning may be
produced in the    40   cuits of Figures 3 and 4 in which elements range
between said frequency [err] and a frequency     corresponding to those of
Figure 1 have the same f4 corresponding to the point P.
reference numerals. This so-called  bilateral In the receiver according to
the invention such   amplitude adaptation is achieved in the circuit of an
amplitude limitation of the control signal Vc is  Figure 3 by
incorporating, in addition, to the prevented in the amplitude reduction by
attenuat-   45   threshold first PNP transistor [err] a threshold ing the
control signal by a constant and finite dB  second NPN transistor T2 whose
emitter is con- value (in the given case 3 dB) for values which are  nected
via a third resistor [err] to the junction exceeding V, relative to values
lower than V,       between the first and second resistors [err] and R2,
Consequently the curvature around point T,          which first and third
resistors [err] and [err] constitute which corresponds in frequency to
point 0, is   50   a so-called further voltage divider, the collector of
maintained. In the ranges outside [err] and [err] there is  T2 being
connected to a supply voltage and the 



therefore a positive feedback of frequency devia-   base being connected to
a second bias voltage. tions in the frequency control loop resulting In an
The first and second bias voltages are obtained by instability which
prevents the occurrence of        a suitable voltage division of the supply
voltage stable side-tuning effects.                   55   [err] via the
partial resistors R4' and R4" of the Such an amplitude reduction which is
direction-   original resistor R4 and the resistor [err] By choos-
dependent relative to the reference value V, is    ing the ratio between
the dividing factor deter- obtained with the control signal generating
circuit  mined by [err] and [err] and the dividing factor 5 of the receiver
of Figure 1. It comprises a voltage  determined by [err] and [err] to be
mainly inversely divider  [err] which is coupled at one end via an    60
proportional to the capacitance asymmetry of the input terminal 10 to the
output of the frequency    diode characteristic around the reference
capaci- voltage converter 4 and at the other end to the     tance C,, a
symmetrical control range is obtained emitter of a first PNP transistor
[err] The base of  in the case of suitably chosen bias voltages. The this
transistor T, is connected to a first bias     amplitude of the detector
voltage variation does voltage and its collector is connected to ground.
65   not need to have a given value in order to give the 4    7
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frequency-dependent variation   in that the threshold attenuation circuit
comprises through the points S and T indicated by curve K2',  a voltage
comparator for comparing the output but it may also be larger than that of
the circuit of  voltage of the frequency voltage converter with Figure 1.
the threshold voltage, and a voltage divider (R1, Figure 4 shows a general
embodiment of a    5    R2) coupled to the voltage comparator and control
signal generating circuit 5 for use in a    arranged between the frequency
voltage con- receiver according to the invention in which a      verter and
the variable capacitance diode, said voltage comparison is effected in
first and second  voltage comparator increasing the dividing factor
comparators COMP1  and COMP2 which upon             of the voltage divider
when the last-mentioned exceeding first and second threshold voltages V,
10   output voltage exceeds the threshold voltage. and V2 close switches
[err] and [err] and therefore         3. A receiver as claimed in Claim 2,
characterized produce a bilateral amplitude adaptation of the     in that
the voltage divider comprises a series detector voltage, likewise as the
circuit of Figure 3.  arrangement of first and second resistors, which In a
practical embodiment the resistors [err]     first resistor (R1) is also
coupled between the had the following values: 30 [err]                   15
frequency voltage converter and the variable 15 [err]; 4.3 KD; 10 [err],
respectively, and the resis-  capacitance diode and which second resistor
(R2) tors [err] and R4" had values of 4.3 [err] and 10.7 KQ,   is coupled
to the emitter of a first transistor (T1) respectively, the supply voltage
Vs was 1600 mV;    incorporated in the voltage comparator, said first the
reference value V, was 800 mV and the           transistor being connected
to ground via its collec- capacitor C had a value of 4.7 [err]           20
tor and to a first bias voltage via its base, said first It is evident that
the inventive idea may also be  bias voltage being mainly equal to the
difference realised in different manners, for example, by      between the
threshold voltage and the voltage using a threshold amplifier which
amplifies the     across the base-emitter junction of the first con-
detector voltage at values below the reference      ducting transistor.
value [err] relative to those above V, by applying the    25  4. A receiver
as claimed in Claim 3, characterized control voltage [err] to the cathode
of the diode so   in that the first resistor (R1) constitutes a further
that the above-described amplitude adaptation is    voltage divider with a
third resistor (R3) and is tobeexactlyreversedtoobtainasuitablecompen-
coupled via said third resistor to the emitter of a sation of the
asymmetrical diode characteristic     second transitor (T2), which second
transistor is of and/or by realising a reversal in the frequency or   30
a conductivity type opposite to that of the first voltage-dependent
transfer function elsewhere in    transistor (T1) and is connected via its
collectorto a the circuit of the control loop 2-6.                supply
voltage and via its base to a second bias voltage, said second bias voltage
being sub- Claims                                              stantially
equal to the sum of the threshold voltage 35   and the voltage across the
base-emitter juction of 1. A receiver provided with a frequency control
the second conducting transistor, the ratio loop for automatic fine tuning,
consecutively       between the dividing factor of the first-mentioned
incorporating a controllable oscillator (6) which is  voltage divider (R1,
R2) and that of the further tunable in frequency by means of a variable
voltage divider (R1, R3) being opposed to the capacitance diode, a mixer
stage (2) to which the    40   asymmetry ofthe capacitance-voltage
characteris- signalfromthecontrollableoscillatorisappliedfor     tic of the
variable capacitance. converting an RF receiver signal into an inter-
mediate frequency signal, a frequency voltage       Patentanspriche
converter (4) tuned to a fixed intermediate fre- quency for converting
frequency deviations of the    45  1. Empfanger mit einer
Frequenzregelschliefe 



intermediate frequency signal relative to the fixed  zur automatischen
Feinabstimmung, in der hin- intermediate frequency into amplitude
variations    tereinander die folgenden Elemente vorgesehen of the
frequency voltage converter output signal    sind; ein mittels einer
veranderlichen Kapazitats- relative to a reference value (V,), a control
signal  diode in der frequenz abstimmbarer, regelbarer generating circuit
(5) for deriving control signal for   50   Oszillator (6), eine Mischstufe
(7), der das Signal the variable capacitance diode of the controllable  von
dem regelbaren Oszillator zur Umwandlung oscillator from the output signal
of the frequency  eines HF-Empfangssignals In emn ZF-Signal zuge- voltage
converter, said controllable oscillator at  fuhrt wird, und ein auf eine
feste Zwischen- least partly compensating its asymmetrical capaci-
frequenz  abgestimmter Frequenz-Spannungs- tance-voltage characteristic,
characterized in that   55   wandler (4) zum Umwandeln von Frequenzabwei-
the control signal generating circuit (5) comprises  chungen des ZF-Signals
gegenuber der fasten a threshold attenuation circuit arranged between
Zwischenfrequenz in Amplitudenschwankungen the frequency voltage converter
(4) and the var-    des Ausgangssignals des Frequenz-Spannungs- able
capacitance diode, the threshold voltage of    wandlers gegenuber einem
Bezeugswert (V,), eine said attenuation circuit mainly corresponding to
60   Regelsignalerzeugungsschaltung (5); zum  aus the said reference value
and its transfer factor    dem Ausgangssignal des Frequenz-Spannungs-
decreasing by a substantially constant and finite   wandlers Ableiten eines
Regelsignals fOr die ver- dB value when the frequency voltage converter
Anderliche Kapazititsdiode des regelbaren Oszilla- output signal exceeds
the threshold voltage.        tors, der seine asymmetrische Kapazitdt-Span-
2. A receiver as claimed in Claim 1, characterized    as   nungskennlinie
wenigstens teilweise ausgleicht, 5    7               EP  0 224 959  B1
8 control signal the frequency-dependent variation      in that the
threshold attenuation circuit comprises through the points S and T
indicated by curve K2',    a voltage comparator for comparing the output
but it may also be larger than that of the circuit of  voltage of the
frequency voltage converter with Figure 1.
the threshold voltage, and a voltage divider (R1, Figure 4 shows a general
embodiment of a    5    R2) coupled to the voltage comparator and control
signal generating circuit 5 for use in a      arranged between the
frequency voltage con- receiver according to the invention in which a
verter and the variable capacitance diode, said voltage comparison is
effected in first and second    voltage comparator increasing the dividing
factor comparators COMP1  and COMP2 which upon               of the voltage
divider when the last-mentioned exceeding first and second threshold
voltages [err]    10   output voltage exceeds the threshold voltage. and V2
close switches [err] and [err] and therefore           3. A receiver as
claimed in Claim 2, characterized produce a bilateral amplitude adaptation
of the       in that the voltage divider comprises a series detector
voltage, likewise as the circuit of Figure 3.  arrangement of first and
second resistors, which In a practical embodiment the resistors [err]
first resistor (R1) is also coupled between the had the following values:
30 KQ; 39 KO; 60 [err]    15   frequency voltage converter and the variable
15 [err] 4.3 [err] 10 [err] respectively, and the resis-   capacitance
diode and which second resistor (R2) tors R4' and R4" had values of 4.3
[err] and 10.7 [err]    is coupled to the emitter of a first transistor
(T1) respectively, the supply voltage Vs was 1600 mV;      incorporated in
the voltage comparator, said first the reference value V, was 800 mV and
the             transistor being connected to ground via its collec-
capacitor C had a value of 4.7 pF.              20   tor and to a first
bias voltage via its base, said first It is evident that the inventive idea
may also be   bias voltage being mainly equal to the difference realised in
different manners, for example, by        between the threshold voltage and
the voltage using a threshold amplifier which amplifies the       across
the base-emitter junction of the first con- detector voltage at values
below the reference        ducting transistor. value V, relative to those
above [err] by applying the    25  4. A receiver as claimed in Claim 3,
characterized control voltage [err] to the cathode of the diode so     in
that the first resistor (RI) constitutes a further that the above-described
amplitude adaptation is      voltage divider with a third resistor (R3) and
is to be exactly reversed to obtain a suitable compen-   coupled via said
third resistor to the emitter of a sation of the asymmetrical diode
characteristic       second transitor (T2), which second transistor is of
and/or by realising a reversal in the frequency or   30    a conductivity
type opposite to that of the first voltage-dependent transfer function
elsewhere in      transistor (T1) and is connected via its collectorto a
the circuit of the control loop 2-6.                  supply voltage and
via its base to a second bias voltage, said second bias voltage being sub-
Claims                                                stantially equal to
the sum ofthethreshold voltage 35   and the voltage across the base-emitter
juction of 1. A receiver provided with a frequency control     the second
conducting transistor, the ratio loop for automatic fine tuning,
consecutively         between the dividing factor of the first-mentioned
incorporating a controllable oscillator (6) which is  voltage divider (R1,
R2) and that of the further tunable in frequency by means of a variable
voltage divider (R1, R3) being opposed to the 



capacitance diode, a mixer stage (2) to which the    40   asymmetryof the
capacitance-voltage characteris- signal from the controllable oscillator is
applied for  tic of the variable capacitance. converting an RF receiver
signal into an inter- mediate frequency signal, a frequency voltage
Patentansprflche converter (4) tuned to a fixed intermediate fre- quency
for converting frequency deviations of the    4s  1. Empfinger mit einer
Frequenzregelschliefe intermediate frequency signal relative to the fixed
zur automatischen Feinabstimmung, in der hin- intermediate frequency into
amplitude variations      tereinander die folgenden Elemente vorgesehen of
the frequency voltage converter output signal      sind; ein mittels einer
verbnderlichen Kapazitats- relative to a reference value [err] a control
signal  diode in der frequenz abstimmbarer, regelbarer generating circuit
(5) for deriving control signal for   so    Oszillator (6), eine Mischstufe
(7), der das Signal the variable capacitance diode of the controllable
von dem regelbaren Oszillator zur Umwandlung oscillator from the output
signal of the frequency    eines HF-Empfangssignals in ein ZF-Signal zuge-
voltage converter, said controllable oscillator at    fuhrt wird, und ein
auf eine feste Zwischen- least partly compensating its asymmetrical capaci-
frequenz  abgestimmter  Frequenz-Spannungs- tance-voltage characteristic,
characterized in that   55    wandler {4) zum Umwandeln von Frequenzabwei-
the control signal generating circuit (5) comprises   chungen des
ZF-Signals gegenuber der fasten a threshold attenuation circuit arranged
between      Zwischenfrequenz in Amplitudenschwankungen the frequency
voltage converter (4) and the var-      des Ausgangssignals des
Frequenz-Spannungs- able capacitance diode, the threshold voltage of
wandlers gegenuber einem Bezeugswert (V,), eine said attenuation circuit
mainly corresponding to   60    Regelsignalerzeugungsschaltung  (5); zum
aus the said reference value and its transfer factor      dem
Ausgangssignal des Frequenz-Spannungs- decreasing by a substantially
constant and finite     wandlers Ableiten eines Regelsignals fOr die ver-
dB value when the frequency voltage converter         anderliche
Kapazitatsdiode des regelbaren Oszilla- output signal exceeds the threshold
voltage.          tors, der seine asymmetrische Kapazitit-Span- 2. A
receiver as claimed in Claim 1, characterized    65    nungskennlinie
wenigstens teilweise ausgleicht, 5    9              EP 0 224 959 B1
10 dadurch  gekennzeichnet,  dag  die  Regel-         frequence A l'aide
d'une diode a capacite variable, signalerzeugungsschaltung  (5) eine
zwischen       un 6tage m6langeur (2) auquel le signal de l'oscil- dem
Frequenz-Spannungswandler (4) und der          lateur pouvant etre commande
est appliqu6 pour veranderlichen  Kapazitatsdiode  vorgesehene
convertir un signal de r6cepteur RF en un signal
Schwellendarmpfungsschaltung aufweist, deren    5    de frequence
intermediaire, un convertisseur de Schwellenspannung dem genannten
Bezugswert         frequencetension (4) accorde sur une frequence im
wesentlichen   entspricht  und   deren        intermediaire fixe pour
convertir des deviations Obertragungsfaktor mit einem im wesentlichen
de fr6quence du signal de frequence interme- konstanten und endgultigen
dB-Wert abnimmt,        diaire par rapport A la fr6quence intermediaire
wenn das Ausgangssignal des Frequenz-Span-   tO   fixe en variations
d'amplitude du signal de sortie nungswandlers die Schwellenspannung Ober-
du convertisseur de frequence-tension par rap- schreitet.
port b une valeur de reference (V,), un circuit 2. Empfanger nach Anspruch
1, dadurch            generateur de signal de commande (5) pour
gekennzeichnet, daB die Schwellendampfungs-        d6river un signal de
commande pour la diode A schaltung eine Spannungsvergleichsschaltung    i5
capacite variable de l'oscillateur pouvant Otre aufweist zum Vergleichen
der Ausgangsspan-         commande a partir du signal de sortie du conver-
nung des Frequenz-Spannungswandlers mit der        tisseur de
fr6quence-tension, l'oscillateur pou- Schwellenspannung, sowie einem mit
der Span-       vant etre commande compensant au moins par-
nungsvergleichsschaltung gekoppelten, zwischen     tiellement sa
caracteristique de capacit6-tension dem Frequenz-Spannungswandler und der
veran-   20   asymetrique, caract6rise en ce que le circuit g6n6- derlichen
Kapazitftsdiode geschalteten Span-       rateur de signal de commando (5)
comprend un nungsteiler CR1, R2), wobei die Spannungs-         circuit
d'attenuation A seuil dispose entre le vergleichsschaltung  bei
Oberschreitung  der       convertisseur de fr6quence-tension (4) et la
diode Schewellenspannung durch die letztgenannte         a capacite
variable, la tension de seuil du circuit Ausgangsspannung  den
Teilungsfaktor  des   25   d'att6nuation correspondant, principalement A
Spannungsteilers vergr6Bert.                       ladite valeur de
r6f6rence, et. son facteur de 3. Empfanger nach Anspruch 2, dadurch
transfert diminuant d'une valeur en dB en subs- gekennzeichnet, daB der
Spannungsteiler eine       tance constante et finie lorsque le signal de
sortie Reihenschaltung aus ersten und zweiten Wider-      du convertisseur
de fr6quence-tension excede la standen aufweist, wobei der erste Widerstand
(RI)   30   tension de seuil. ebenfalls zwischen dem Spannungswandler und
2. Recepteur suivant la revendication 1, caracte- der veranderlichen
Kapazitatsdiode liegt und der   rise en ce que la circuit d'att6nuation a
seuil zweite Widerstand (R2) mit dem Emitter eines in    comprend un
comparateur de tension pour corn- 



die Spannungsvergleichsschaltung  aufgenom-        parer la tension de
sortie du convertisseur de menen ersten Transistors T1 gekoppelt ist, der
35   frequence-tension A la tension de seuil, ot un Ober den Kollektor an
Masse und Ober die Basis     diviseur de tension CR1, R2) coupl6 au
compara- an einer ersten Vorspannung liegt, die der Diffe-  tour de tension
et dispose entre le convertisseur renz zwischen der Schwellenspannung und
der        de frequence-tension et la diode a capacit6 varia- Spannung an
dem Basis-Emitter-Ubergang des         ble le comparateur de tension
augmentant le ersten leitenden Transistors nahezu entspricht.    40
facteur de division du diviseur de tension lorsque 4. Empfanger nach
Anspruch 3, dadurch            la tension de sortie mentionn6e en dernier
lieu gekennzeichnet, dag der erste Widerstand (R1)      excede la tension
de seuil. mit einem dritten Widerstand (R3) einen weiteren     3. R6cepteur
suivant la revendication 2, caracte- Spannungsteiler bildet und Ober diesen
dritten     rise en ce quo le diviseur de tension comprend un Widerstand
mit dem Emitter eines zweiten Transi-   45   montage en serie d'une
premiere et d'une stors gekoppelt ist, desen Leitungstyp dem des
seconde resistance, la premiere resistance (R1) ersten Transistors (Ti)
entgegengesetzt ist, Ober  etant 6galement couplee entre le convertisseur
de den Kollektor mit einer Speisespannung, und        frequence-tension et
la diode A capacite variable Ober die Basis mit einer zweiten Vorspannung
et la seconde resistance (RJ2) tant couplee A verbunden ist, die der Summe
der Schwellen-   50   I'emitteur d'un premier transistor IT,) incorpor6
spannung und der Spannung an dem  Basis-           dans le comparateur de
tension, le premier trans- Emitter-Ubergang des zweiten leitenden Transi-
istor etant connecte A la masse par l'intermediaire stors nahezu
entspricht, wobei das Verhaltnis      de son collecteur et a une premiere
tension de zwischen dem Teilungsfaktor des erstgenannten      polarisation
par l'intermediaire de sa base, la Spannungsteilers (RI, R2) und dem des
weiteren   55   premiere tension de polarisation etant en subs-
Spannungsteilers (R1, R2) der Asymmetrie der       tance egale A la
difference entre la tension de Kapazitit-Spannungskennlinie  der
verinderli-      seuil et la tension presente dans Ia jonction base- --chen
Kapazitatsdiode entgegengesetzt ist.         emitteur du premier transistor
conducteur. 4. Recepteur suivant la revendication 3, caracte-
Revendications                                60   rise en ce quo la
premiere resistance (RI) consti- tue un autre diviseur de tension avec une
troi- 1. Receptor-pourvu d'une boucle de commande      siAmre rsistance
(Rs) et est couplee, par l'interme- de frequence pour un accord fin
automatique,       diaire de cette troisieme resistance, a l'6metteur
comprenant consecutivement un oscillateur pou-     d'un second transistor,
CT2) ce second transistor vant etre commandi (6) qui pout htre accorde en
65   etant d'un type de conductivite oppose A celui du 6 I IIIIIU 111111
U1111111llI 1111    11               EP  0 224 959  B1
12 premier transistor (T1) et 6tant connecte, par        presente dans 'la
jonction base-emetteur du l'interm6diaire de son collecteur, a une tension
second transistor conducteur, le rapport entre le d'alimentation et, par
l'interm6diaire de sa base, a  facteur de division du premier diviseur de
tension une seconde tension de polarisation, la seconde       (R1, R2) et
celui de l'autre diviseur de tension (R1, tension de polarisation 6tant en
substance egale a    5    R3) etant oppose A l'asym6trique de la
caracteristi- la somme de la tension de seuil et de la tension      que de
capacite-tension de la capacite variable. to~~~~~~~~~~~~~~~~~~~~~~~~~~~~i
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