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Fig. 3 is a graph showing the relationship be- tween output control signal
E62 from potential slid- The present invention relates to an output pro-
er 62 and the cross-talk component. This relation- cessing circuit for a
radio frequency receiver, which  ship is extracted from the graph in Fig.
2. When is incorporated in an AM/FM RF receiver, particu-   5   this
cross-talk characteristic curve is obtained, \  larly, a vehicle FM stereo
receiver to perform de-    right- and left-channel separation can be
controlled odulation output processing such as stereo sepa-  in proportion
to the intensity of the electric field in ration characteristic control and
control for remov-  the range from the low intensity to the intermediate
ing high- and low-frequency components.             intensity as the
cross-talk component is decreased In a vehicle AM or FM stereo receiver,
the   to   with a higher intensity of the electric field. The intensity of
a reception electric field is not nec-  amount of noise in the
stereo-separated audio sig- essarily constant. Therefore, proper
implementa-    nal is in inverse proportion to the cross-talk compo- tions
must be provided to maintain good tone qual-  nent. Therefore, best tone
quality with suppressed ity even if the intensity of the electric field is
noise can be always obtained. When modulation changed. For example, a
detector output (signal  15  output control circuit 63 comprises a high cut
con- meter output) having a level corresponding to the   troller for
cutting off a high-frequency component intensity of the electric field is
utilized to control  and a low cut controller for cutting off a low- stereo
separation characteristics and high- and low-  frequency component in place
of the blender, the frequency characteristics in the range from a low
high- and low-frequency components can be cut off intensity to an
intermediate intensity of the electric  20  in accordance with the present
intensity of the field in accordance with the present intensity of the
electric field. electric field, thereby obtaining comfortable tone      The
operation range (D in Fig. 2) of demodula- quality.
tion output control circuit 63 must be flexibly Fig. 1 is a block diagram
showing a conven-      changed in correspondence with FM receiver mar-
tional arrangement of an FM demodulation output  25  kets. However, in the
FM demodulation output con- processing circuit to improve tone quality in
the   trol circuit in Fig. 1, the voltage value of constant range of the
low intensity to the intermediate inten-  voltage element 65 is fixed, and
level shift amounts sity of the electric field.
(i.e., slide amounts) can be set to be only discrete Signal meter output
E61 corresponding to the     values. For this reason, the values defining
opera- intensity of an electric field and generated by FM   30   tion range
D in Fig. 2 are also discrete values. For internal frequency detector
(FM-IF detector) 61 is  example, when one Si diode is used as constant
supplied through potential slider 62 to demodula-   voltage element 65, the
level shift amount is set to tion output control circuit 63 including a
blender for  be about 0.7 V. When two series-connected Si controlling
right- and left-channel separation of a  diodes are used, the level shift
amount is set to be stereo signal.                                 35
about 1.4 V. When an LED is used as constant Potential slider 62 includes a
time constant     voltage element 65, the level shift amount is set to
circuit comprising semivariable resistor 64, con-    be about 1.7 V to 2 V.
As a result, the operation stant voltage element 65 having a diode or an
LED,  range of the conventional demodulation output con- resistor 66, and
capacitor 67. The DC level of       trol circuit cannot be flexibly changed
in correspon- signal meter output E61 is shifted or slid by a   40   dence
with the respective markets. In this manner, predetermined amount. The
gradient of signal me-    in a conventional arrangement, the operation
range ter output E61 with respect to the electric field   of demodulation
output control of the RF receiver intensity is controlled by semivariable
resistor 64.  cannot be continuously changed. Assume that the level of
signal meter output         Prior art document US-A-4 390 749 discloses E61
from FM-IF detector 61 is changed to char-  45  an output processing
circuit comprising a level acteristic curve A in Fig. 2 in accordance with
the  detector circuit for generating a DC control voltage intensity of the
electric field. In this case, the value  having a magnitude proportional to
the strength of of constant voltage element 65 In potential slider  a
received radio signal. The DC control voltage is 62, i.e., a level slide or
shift amount is preset to be,  used to control the operation of channel
separation e.g., 2 V, and the gradient controlled by semi-  so  and/or
frequency control circuits. variable resistor 64 with respect to the
intensity of   It is an object of the present invention to pro- the
electric field is present to be 2 V/40 dBa. In   vide an output processing
circuit for an RF re- this case, output E62 from potential slider 62 is
ceiver, which can continuously change the opera- represented by
characteristic curve B shown in Fig.  tion range of demodulation output so
as to flexibly 2. A cross-talk characteristic curve of the blender in  55
correspond to the respective markets. demodulation output control circuit
63 which re-        To solve this object the present invention pro- ceives
output E62 from potential slider 62 is repre-  vides an output processing
circuit as specified in sented by curve C in Fig. 2.
claim 1. 2   
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processing circuit comprises a level   panying drawings. Fig. 4 is a block
diagram show- detector for detecting a level of a signal corre-   ing an
arrangement of a demodulation output con- sponding to an intensity of a
reception electric    trol circuit according to the present invention.
field, a gradient controller for controlling a gradient  Reference numeral
11 denotes an FM internal of a signal level detected by the level detector
so    5   frequency detector (FM-IF detector). Signal level as to
correspond to the intensity of the electric   output E11 from FM-IF
detector 11 is supplied to field, a potential slider including a level
shifter    demodulation output control circuit 13 through po- having a
variable shift amount for shifting the level  tential slider 12. Control
circuit 13 also receives detected by the level detector by a predetermined
demodulated composite signal Ei and performs de- amount, and an output
control circuit for processing   io   modulation output processing such as
blending a reception signal in accordance with an output     control for
changing a degree of stereo separation, level from the potential slider.
and high cut control for cutting off a high-frequency The level shifter has
a variable level shift     component and/or low cut control for cutting off
a amount for shifting the level of the signal detected  low-frequency
component on the basis of control by the level detector by a predetermined
amount.  15  signal E12 output from potential slider 12. The operation
range of the output control circuit       Potential slider 12 includes a
time constant can be continuously changed.                        circuit
consisting of semivariable resistor 14, vari- This invention can be more
fully understood      able level shifter 15, resistor 16, and capacitor 17.
from the following detailed description when taken   Level El 4
corresponding to the signal meter output in conjunction with the
accompanying drawings, in  20  is shifted by variable level shifter 15 by a
predeter- which:                                               mined
amount. The gradient of signal meter output Fig. 1 shows a conventional
output processing     El1 with respect to the intensity of the electric
field circuit for an RF receiver;                      is controlled by
semivariable resistor 14. Fig. 2 is a graph for explaining characteristics
of  Assume that the level of signal meter output the output processing
circuit shown in Fig. 1;  25   El1 from  FM-IF detector 11 is changed as
in- Fig. 3 is a graph obtained by extracting cross-   dicated by
characteristic curve A in Fig. 5. In this talk characteristics as a
function of a control   case, the value of variable level shifter 15 in
poten- voltage from the characteristics in Fig. 2;       tial slider 12,
i.e., a potential slide amount is preset Fig. 4 shows an FM receiver output
processing     to be 1 V in accordance with control signal V15, circuit
including a potential slider (12) according   so  and the gradient
controlled by semivariable resistor to the present invention;
14 with respect to the intensity of the electric field Fig. 5 is a graph
for explaining the characteris-  is preset to be 2 V/50 [err] In this case,
an output tics of the output processing circuit shown in    from potential
slider 12 is represented by char- Fig. 4;
acteristic curve B1 in Fig. 5. In this case, when Fig. 6 is a circuit
diagram showing an arrange-  35   demodulation output control circuit 13
includes a ment when the potential slider (12) in the output  blending
controller serving as a stereo separation processing circuit in Fig. 4 is
formed as an IC;  control circuit, its cross-talk component is repre- Fig.
7 is a circuit diagram  of a modification    sented by characteristic curve
C1 in Fig. 5. showing a simplified arrangement of the circuit       The
potential slide amounts of variable level arrangement in Fig. 6;
40  shifter 15 are set to be 2 V, 3 V, 4 V. and 5 V in Fig. 8 is a block
diagram showing a detailed      accordance with control signal V15, and the
gra- arrangement of a receiver output processing cir-  dients controlled by
semivariable resistor 14 with cuit (13) employing the potential slider (12)
respect to the intensity of the electric field are set shown in Fig. 4;
to be 2 V/40 [err] 2 V/30 [err] 2 V/20 [err] and 2 Fig. 9 is a block
diagram shoving an internal  45   V/10 [err]  In this case, outputs from
potential slider arrangement when the receiver output process-     12 are
represented by characteristic curves B2, B3, ing circuit having the
potential slider (12) shown  B4, and B5 in Fig. 5, and the cross-talk
characteris- in Fig. 4 is formed as an IC;                     tics are
represented by curves C2, C3, C4, and C5 Fig. 10 is a block diagram showing
a detailed     in Fig. 5. The potential slide amount in variable
arrangement of an AM stereo receiver output  50  level shifter 15 can be
continuously changed in processing circuit employing the potential slider
accordance with control signal V15. The operation (12) shown in Fig. 4; and
range of demodulation output control circuit 13 can Fig. 11 is a block
diagram showing a detailed     be continuously changed accordingly.
arrangement of an FM stereo receiver output          As a result, the
operation ranges of flexible processing circuit employing the potential
slider  55  demodulation output processing such as stereo (12) shown in
Fig. 4.                             separation control, and high cut
control and/or low An embodiment of the present invention will be   cut
control can be flexibly changed so as to cor- described in detail with
reference to the accom-    respond to the respective FM receiver markets. 3



5                  EP 0 304 923 B1                      6 Fig. 6 is a
circuit diagram showing an arrange-   ground. ment of variable level
shifter 15 shown in Fig. 4.       Current mirror circuit 43 consisting of
two pnp One terminal of constant current source 21 is con-   transistors 39
and 40 and resistors 41 and 42 and nected to power source Vcc, and the
other terminal    serving as a current load is connected between the of
constant current source 21 is connected to the    5   collectors of
transistors 35 and 36 and power base of npn transistor 22 and the anode of
diode     source Vcc. The base of npn transistor 44 is con- 23  The emitter
of pnp transistor 24 is connected to   nected to the collector of
transistor 36, and the the cathode of diode 23, and the collector of tran-
emitter of transistor 44 is connected to the base of sistor 24 is grounded.
Signal meter output El1        transistor 36. The collector of transistor
44 is con- which is obtained by level-adjusting an output from   10
nected to power source Vcc. Constant current FM-IF detector 11 by
semivariable resistor 14 is      source 45 is connected between ground and
the supplied to the base of transistor 24. The emitter of  emitter of
transistor 44. The other terminal N2 of transistor 22 is connected to one
terminal N1 of      resistor 25 is connected to the base of transistor
resistor 25, and the collector of transistor 22 is    36. connected to the
collector of pnp transistor 26.  15     Differential pair 37, current
mirror circuit 43, The base of transistor 26 is connected to its     npn
transistor 44, and constant current source 45 collector and to the base of
pnp transistor 27.       constitute a buffer amplifier for amplifying base
Resistors 28 and 29 are connected between the         voltage V15 of
transistor 35 with a gain of 1. The emitters of transistors 26 and 27 and
power source    buffer amplifier amplifies anode voltage V15 of Vcc.
Transistors 26 and 27 and resistors 28 and 29   20   diode 33 and supplies
the amplified voltage to the constitute current mirror circuit 30. Current
mirror  other terminal N2 of resistor 25. circuit 30 causes the collector
of transistor 27 to      In variable level shifter 15 having the above
output current 130 proportional to collector current  arrangement, voltage
V15 obtained by adding for- 122 of transistor 22. Resistor 31 is connected
be-    ward drop voltage VF of diode 33 to the voltage tween the collector
of transistor 27 and ground. A   25   corresponding to the resistance of
variable resistor voltage drop (E15) across resistor 31 serves as       34
and a current value of constant current source control signal E12 supplied
to demodulation output    32 appears at the anode of diode 33. Voltage VN2
control circuit 13 through time constant circuit (16  equal to voltage V15
appears at base N2 of transis- and 17). Capacitor 17 is slowly charged by
collec-   tor 36. If the resistance of variable resistor 34 is set tor
current 130 of transistor 27. Capacitor 17 is  30  to be 0 0, the base
voltage (VN2) of transistor 36 quickly charged through resistor 31. In this
manner,  serves as forward-biasing drop voltage VF. This the charging time
constant of capacitor 17 is dif-    value is given to be, e.g., 0.7 V.
ferent from  its discharging time constant. More         Signal meter
output voltage E14 applied to the specifically, capacitor 17 is quickly
discharged with  base of transistor 24 is transmitted to emitter N1 of a
decrease (a decrease in intensity of the electric  35  transistor 22
through transistor 24, diode 23, and field) in signal El1. Capacitor 17 is
slowly charged  transistor 22. Therefore, voltage VN1 at emitter N1 with an
increase (an increase in intensity of the     is a voltage obtained by
adding forward drop volt- electric field) in signal El1.
age (0.7 V) of one p-n junction to signal meter With the above arrangement,
when the inten-       output voltage El1. When the signal meter output sity
of the electric field is abruptly reduced, high-   40   voltage is set to
be 0 V, the emitter voltage of frequency noise and the like can be cut off
by an     transistor 22 is also 0.7 V. abrupt change in signal El 5 within
a short period of    In this state, when signal meter output voltage time.
However, when the intensity of the electric     El1 is increased, emitter
voltage VN1 of transistor field is abruptly increased, signal E15 is
changed    22 is increased accordingly. Current 125 starts flow- slowly
enough to prevent an unnatural change in  45  ing through resistor 25. This
current 125 serves as frequency range or stereo channel separation of a
an emitter current of transistor 22. Collector current received tone.
122 substantially equal to current 125 is input to One terminal of constant
current source 32 is     current mirror circuit 30. In this case, output
current connected to power source Vcc. The other terminal     130 from
current mirror circuit 30 is supplied to of constant current source 32 is
connected to the   50  resistor 31, and voltage drop E15 across resistor
anode of diode 33. Variable resistor 34 is con-       31 occurs. In this
case, if circuit constants are nected between the cathode of diode 33 and
preset such that a gain of control output voltage ground. The base of npn
transistor is connected to    ElS is constant (or gain of 1), signal meter
output the anode of diode 33. The emitter of transistor 35   voltage El1 is
proportional to control output voltage is connected to the emitter of npn
transistor 36.   5s   El 5. Transistors 35 and 36 constitute differential
pair 37.   In this state, when the resistance of variable Constant current
source 38 is connected between       resistor 34 is increased to increase
base voltage the common emitter of differential pair 37 and        VN2 of
transistor 36, the voltage value of control 4 



7                 EP 0 304 923 B1                    8 signal E15 is
shifted (decreased) by an increased      Blending controller 134 is called
a blender for voltage component. When variable level shifter 15
controlling a phase of a 38-kHz switching signal having the arrangement
described above is used,    supplied from a frequency divider (not shown)
in external components excluded from  an IC are       accordance with
output level E12 from potential semivariable resistor 14, variable resistor
34, and   5   slider 12. Multiplexer 134 outputs R and L signals other CRs
(16 and 17). Most of the circuit elements  EO having a degree of separation
in accordance can be incorporated in the IC. For this reason, the  with the
present intensity of the electric field. number of components can be
reduced, and cost          Fig. 9 shows an internal arrangement of an is
also reduced. Incidentally, semivariable resistor  FM/AM receiver output
processing IC with potential 14 can be exchanged by resistor 31.
io  slider 12 shown in Fig. 4. Fig. 7 shows a modification having a
simplified    In this arrangement, signal meter output El1 arrangement of
the circuit arrangement of Fig. 6.  extracted from a meter amplifier in IF
amplifier 11 Signal meter output El1 is supplied to the base of  is
supplied to variable level shifter 15. Control pnp transistor 24. The
collector of transistor 245 is  signal E15 obtained by shifting output El1
by a grounded, and its emitter is connected to positive   15  predetermined
potential by variable level shifter 15 power source Vcc through resistor
21. The emitter  is supplied to blending controller 133. In this em- of
transistor 24 is connected to the base of npn   bodiment, signal meter
output El1 is supplied to transistor 22, and its emitter is grounded
through  LCC 131 and HCC 132 as a characteristic control resistor 45.
signal without being through variable level shifter The collector of
transistor 22 is connected to  20  15. However, output El1 may be supplied
through the collector and base of pnp transistor 26 and the  variable level
shifter 15. base of pnp transistor 27. The emitters of transis-    Fig. 10
shows a detailed arrangement of an AM tors 26 and 27 are connected to power
source Vcc   stereo receiver output processing circuit employing through
corresponding resistors 28 and 29. The     potential slider 12 in Fig. 4.
collector of transistor 27 is grounded through a   25  In this arrangement,
an AGC output from AGC parallel circuit of resistor 31 and capacitor 17. A
amplifier 11 B for automatically controlling the gain voltage drop of
resistor 31 and the collector current  of IF amplifier 1 1A in accordance
with the intensity of transistor 27 serve as control signal El 5.     of
the reception electric field is supplied to poten- The emitter of npn
transistor 44 is connected  tial slider 12 as signal El1. Output El 2 from
slider to the emitter of transistor 22. The collector of  30  12 is
supplied to AM stereo decoder 13. A potential transistor 44 is connected to
power source Vcc,    slide amount of output El 2 from signal El1 can be and
its base is connected to connecting node N     continuously controlled in
accordance with control between resistor 32 and variable resistor 34. A
voltage V15. After channel separation is adjusted in series circuit of
resistor 32 and variable resistor 34  accordance with control voltage V15,
stereo signal is inserted between the power source Vcc circuit  36   EO
serves as L and R stereo outputs AFout through and the ground circuit.
noise cancellers 13L and 13R. In the arrangement of Fig. 7, a potential
slide    Fig. 11 shows a detailed arrangement of an FM amount between
signals El5 and El1 can be con-    stereo receiver output processing
circuit employing tinuously changed in accordance with base voltage
potential slider 12 shown in Fig. 4. In this arrange- V15 of transistor 44.
40   ment, three inputs El1 to potential slider 12 are Fig. 8 is a block
diagram showing an applica-   prepared. tion arrangement of a practical FM
receiver IC         First, a noise level of output E11A from IF according
to the present invention. Signal meter   amplifier 11A is detected by noise
detector 11E, output El1 output from FM-IF detector 11 is sup-   detection
output El1E is selected by switch SW, plied to potential slider 12 arranged
as in Fig. 6 or  45  and this is input to potential slider 12 as signal 7.
Output E12 obtained upon adjustment comple-     El1. Second, output E11F
from meter amplifier tion of a potential slide amount in slider 12 is   11F
connected to IF amplifier 11A is selected by supplied to low-frequency cut
controller (LCC) 131,  switch SW, and this signal is input to potential
high-frequency cut controller (HCC) 132, and ste-  slider 12 as output
El1F. Third, a noise level of reo separation controller 135 as part of
demodula-  50  output E11F is detected by noise detector 11 G, tion output
control circuit 13. Separation controller  detection output El1G is
selected by switch SW, 135 comprises blending controller 133 and R- and
and the selected signal is supplied to potential L-signal demodulation
multiplexer (MPX) 134. LCC   slider 12 as signal El1 (in practice, one of
signals 131 and HCC 133 cut the low- and high-frequency    El1E, El1F, and
El1G may be selected as output components of composite signal E1 in
accordance  55   El1 and be input to slider 12 without using switch with
the present intensity of the electric field. A  SW). frequency-cut
composite signal is supplied to mul-     When one (El1) of the signals
which is se- tiplexer 134.                                      lected by
switch SW is input to potential slider 12, 
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slides the potential level of signal Ell in     second circuit means (12),
are provided for accordance with control voltage V15. As a result,
performing predetermined signal processing of output E12 is supplied to LCC
131, HCC 132,               information (El) included in the radio
frequency and/or BC 133 in demodulation output control cir-         signal
on the basis of the second signal (E12) cuit 13.
5       and for generating an output signal (EO) cor- Output El1A from IF
amplifier 1 A is input as         responding to the information (Ei).
composite signal Ei to FM stereo multiplexer 134 in demodulation output
control circuit 13 through        2. A circuit according to claim 1,
characterized in noise canceller 11D. Multiplexer 134 generates L
that said second circuit means (12) includes and R stereo outputs AFout
(EO) from composite   10       means (14) for adjusting a magnitude of the
signal El in accordance with the frequency char-          first signal (El
1) with respect to a magnitude acteristics and channel separation so as to
cor-          of the intensity of the electric field. respond to the
operating states of LCC 131, HCC 132, and/or BC 133.
3. A circuit according to claim 1 or 2, character- In the above embodiment,
variable level shifter   15   ized in that said second circuit means (12)
15 in potential slider 12 has the arrangement             includes a time
constant circuit (16, 17) having shown in Fig. 6 or 7. However, the
arrangement of         a first time constant for an increase in the
variable level shifter 15 Is not limited to this if the   intensity of the
electric field ad a second con- level shift amount or potential slide
amount can be       stant for a decrease in the intensity of the
continuously changed.                            20       electric field,
the first and second time con- In the embodiment of Fig. 4, in potential
slider       stants being determined such that the DC level 12, signal
meter output El 4 from FM-IF detector 11       change of the second signal
(E12) for the is supplied to variable level shifter 15 through
decrease in the intensity of the electric field is semivariable resistor
14. However, after level shift-     faster than the DC level change of the
second ing by variable level shifter 15 is completed, the   25   signal
(E15) for the increase in the intensity of level of signal E15 may be
adjusted by semi-              the electric field. variable resistor 14. A
variable resistor can be used instead of a semivariable resistor. The
present in-   4. A circuit according to any one of claims 1 to 3, vention
is also applicable to a TV receiver or the        characterized in that
said first circuit means like in addition to an AM/FM radio receiver.
30       (1 1) includes a radio or television tuner internal According to
the present invention as has been         frequency amplifier (11 A) and a
circuit (11 F) described above, there is provided an FM  de-
for outputting as the first signal (El1) a signal modulation output
processing circuit which can            corresponding to an amplitude of a
signal am- continuously change the operation range of the
plified by said internal frequency amplifier demodulation output control
circuit so as to cor-  35     (11 A). respond to the respective markets. 5.
A circuit according to any one of claims 1 to 3, Claims
characterized in that said first circuit means (11) includes a radio or
television tuner internal 1. An output processing circuit for a receiver
for   40   frequency amplifier (11A), and an automatic receiving a radio
frequency signal at various         gain controller (11 B) for controlling
a gain of intensities of an electric field, comprising:         said
Internal frequency amplifier (11A) in ac- first circuit means (11) for
generating a first        cordance with an AGC signal (El1) such that
signal (El1) having a signal level correspond-        an amplitude of a
signal amplified by said ing to the intensity of the electric field of the
45  internal frequency amplifier (11A) is substan- received radio frequency
signal; and                  tially constant, the AGC signal (El1) serving
as second circuit means (12), connected to said          the first signal
(El 1). first circuit means (11), characterized in that
6. A circuit according to any one of claims 1 to 3, said second circuit
means (12) is arranged to   50     characterized in that said first circuit
means continuously shift a DC level of the first signal     (11) includes a
radio or television tuner internal (El1) by a predetermined amount in
accor-             frequency amplifier (1I A) and a noise detector dance
with a control signal (V15) applied there-       (11E) for detecting a
noise component of a to and to generate a second signal (El 5) hav-
signal amplified by said internal frequency am- ing a signal change
corresponding to the inten-   55   plifier (1 1A), the signal detected by
said noise sity of the electric field and a DC level cor-        detector
(11 E) serving as the first signal (El1). responding to the control signal
(V15); and 



third circuit means (13), connected to said 6    9                  EP 0
304 923 B1                      10 slider 12 slides the potential level of
signal El1 in     second circuit means (12), are provided for accordance
with control voltage V15. As a result,         performing predetermined
signal processing of output E12 is supplied to LCC 131, HCC 132,
information (Ei) included in the radio frequency and/or BC 133 in
demodulation output control cir-         signal on the basis of the second
signal (E12) cuit 13.                                          5       and
for generating an output signal (EO) cor- Output EllA from IF amplifier 11A
is input as           responding to the information (Ei). composite signal
Ei to FM stereo multiplexer 134 in demodulation output control circuit 13
through         2. A circuit according to claim 1, characterized in noise
canceller 11D. Multiplexer 134 generates L          that said second
circuit means (12) includes and R stereo outputs AFout (EO) from composite
io        means (14) for adjusting a magnitude of the signal Ei in
accordance with the frequency char-          first signal (El1) with
respect to a magnitude acteristics and channel separation so as to cor-
of the intensity of the electric field. respond to the operating states of
LCC 131, HCC 132, and/or BC 133.                                   &  A
circuit according to claim 1 or 2, character- In the above embodiment,
variable level shifter   is  ized in that said second circuit means (12) 15
in potential slider 12 has the arrangement             includes a time
constant circuit (16, 17) having shown in Fig. 6 or 7. However, the
arrangement of         a first time constant for an increase in the
variable level shifter 15 is not limited to this if the   intensity of the
electric field ad a second con- level shift amount or potential slide
amount can be       stant for a decrease in the intensity of the
continuously changed.                             20       electric field,
the first and second time con- In the embodiment of Fig. 4, in potential
slider       stants being determined such that the DC level 12, signal
meter output El 4 from FM-IF detector 11       change of the second signal
(E12) for the is supplied to variable level shifter 15 through
decrease in the intensity of the electric field is semivariable resistor
14. However, after level shift-     faster than the DC level change of the
second ing by variable level shifter 15 is completed, the   25   signal
(E15) for the increase in the intensity of level of signal E15 may be
adjusted by semi-              the electric field. variable resistor 14. A
variable resistor can be used instead of a semivariable resistor. The
present in-   4. A circuit according to any one of claims 1 to 3, vention
is also applicable to a TV receiver or the        characterized in that
said first circuit means like in addition to an AM/FM radio receiver.
30       (11) includes a radio or television tuner internal According to
the present invention as has been         frequency amplifier (11A) and a
circuit (11F) described above, there is provided an FM  de-             for
outputting as the first signal (El1) a signal modulation output processing
circuit which can            corresponding to an amplitude of a signal am-
continuously change the operation range of the            plified by said
internal frequency amplifier demodulation output control circuit so as to
cor-  35     (11A). respond to the respective markets. 5. A circuit
according to any one of claims 1 to 3, Claims
characterized in that said first circuit means (11) includes a radio or
television tuner internal 1. An output processing circuit for a receiver
for   40   frequency amplifier (11A), and an automatic receiving a radio
frequency signal at various         gain controller (11 B) for controlling
a gain of intensities of an electric field, comprising:         said
internal frequency amplifier (11A) in ac- first circuit means (11) for
generating a first        cordance with an AGC signal (El1) such that
signal (El1) having a signal level correspond-         an amplitude of a
signal amplified by said ing to the intensity of the electric field of the
45  internal frequency amplifier (11A) is substan- received radio frequency
signal; and                   tially constant, the AGC signal (El1) serving
as second circuit means (12), connected to said           the first signal
(El1). first circuit means (11), characterized in that
6. A circuit according to any one of claims 1 to 3, said second circuit
means (12) is arranged to   so     characterized in that said first circuit
means continuously shift a DC level of the first signal     (11) includes a
radio or television tuner internal (El1) by a predetermined amount in
accor-             frequency amplifier (11A) and a noise detector dance
with a control signal (V15) applied there-       (11 E) for detecting a
noise component of a to and to generate a second signal (E15) hav-
signal amplified by said internal frequency am- ing a signal change
corresponding to the inten-   55   plifier (1 IA), the signal detected by
said noise sity of the electric field and a DC level cor-         detector
(11 E) serving as the first signal (E11). 



responding to the control signal (V15); and third circuit means (13),
connected to said 6    11                 EP0304923B1
12 7. A circuit according to any one of claims 1 to 3,     to said
comparing means (24, 22, 44, 36, 35, characterized in that said first
circuit means      39, 40), for outputting a current (130) corre- (11)
includes a radio or television tuner internal  sponding to the comparison
result (122); and frequency amplifier (11 A) and a meter amplifier
means (16, 17, 31) for generating the sec- (11F) for generating a signal
meter output   5      ond signal (E12) corresponding to the current (El1F)
corresponding to an amplitude of a           (130) from said current output
means (26, 27). signal amplified by said internal frequency am- plifier
(11A), the signal meter output (El1F)    PatentansprUche serving as the
first signal (El1). 10  1. Ausgangsverarbeitungsschaltung   flr  einen 8. A
circuit according to any one of claims 1 to 3,     Empffinger zum Empfang
eines Hochfrequenz- characterized in that said first circuit means
signals bei verschiedener StArke bzw. Intensi- (11) includes a radio or
television tuner internal  tit eines elektrischen Feldes, die folgendes
frequency amplifier (11 A), a meter amplifier        umfa~t: (11F) for
generating a signal meter output  i5      eine erste Schaltungseinrichtung
(11) zur Ge- (El1F) corresponding to an amplitude of a            nerierung
eines ersten Signals (El1) mit einem signal amplified by said internal
frequency am-      Signalpegel entsprechend der Intensitat des plifier (11
A), and a detector (11 G) for detecting  elektrischen Feldes des
empfangenen Hochfre- a noise component of the signal meter output
quenzsignals; und (El1F), the signal (El1G) detected by said   20      eine
zweite Schaltungseinrichtung (12), die mit detector (11 G) serving as the
first signal (El1).   der ersten Schaltungseinrichtung (11) verbun- den
ist, 9. A circuit according to any one of claims 1 to 8,     dadurch
gekennzeichnet, daB characterized in that said third circuit means      die
zweite Schaltungseinrichtung (12) so ange- (13) includes an AM stereo
decoder (13) hav-  25    ordnet ist, daB sie einen Gleichspannungspe- ing
stereo separation characteristics changed       gel des ersten Signals
(El1) kontinuierlich um in accordance with the DC level of the second
einen vorgegebenen Betrag gemaB einem dar- signal (E15).
an angelegten Steuersignal (V15) verschiebt, und daB sie ein zweites Signal
(E15) mit elner 10. A circuit according to any one of claims 1 to 8,  s0
Signalanderung entsprechend der Intensitat characterized in that said third
circuit means      des elektrischen Feldes und einem  Gleich- (13) includes
an FM stereo decoder (135) hav-       spannungspegel entsprechend einem
Steuersi- ing stereo separation characteristics changed       gnal (V15)
generiert; und in accordance with the DC level of the second       eine
dritte mit der zweiten Schaltungseinrich- signal (El 5).
35      tung (12) verbundene Schaltungseinrichtung (13) zur DurchfUhrung
einer vorgegebenen Si- 11. A circuit according to any one of claims 1 to
gnalverarbeitung der im  Hochfrequenzsignal 10, characterized in that said
third circuit        enthaltenen Information (Ei) sowie zur Generie- means
(13) includes a filter (131, 132) having      rung eines der Information
(Ei) entsprechenden frequency characteristics changed in accor-  40
Ausgangssignals (EO) vorgesehen ist dance with the DC level of the second
signal (El5).                                           2. Schaltung gemaiB
Anspruch 1, dadurch ge- kennzeichnet, daB die zweite Schaltungsein- 12. A
circuit according to any one of claims 1 to       richtung (12) eine
Einrichtung (14) zur Einstel- 10, characterized in that said third circuit
45    lung der Gr6Be des ersten Signals (Eli) hin- means (13) includes a
filter (131, 132) having      sichtlich einer IntensitatsgroBe des elektri-
frequency characteristics changed in accor-          schen Feldes
beinhaltet. dance with the DC level of the first signal (El1).
3  Schaltung gemaB Anspruch 1 oder 2, dadurch 60      gekennzeichnet, daB
die zweite Schaltungsein- 13. A circuit according to any one of claims 1 to
richtung (12) eine Zeitkonstantenschaltung (16, 12, characterized in that
said second circuit       17) mit einer ersten Zeitkonstanten fUr eine
means (12) includes:                                 Steigerung der
Intensitat des elektrischen Fel- comparing means (24, 22, 44, 36, 35, 39,
des und einer zweiten Zeitkonstanten ftr eine 40) for comparing the first
signal (El1) with the   5s  Abnahme der Intensitat des elektrischen Fel- 



predetermined control amount (V15) and out-         des beinhaltet, wobei
die erste und die zweite putting a comparison result (122);
Zeitkonstante so festgelegt werden, daB die current output means (26, 27),
connected         Gleichspannungspegelanderung  des zweiten 7    13
EP 0 304 923 B1                    14 Signals (El 5) zur Intensitatsabnahme
des elek-    tektor (I IG) zur Erkennung einer Rauschkom- trischen Feldes
rascher ist als die Gleichspan-    ponente des Signalanzeigeausgangs (El1
F), nungspegelanderung  des  zweiten  Signals          wobel das vom
Detektor (11G) erkannte Signal (E15) fUr die lntensitatszunahme des
elektri-      (El IG) als das erste Signal (Eli) dient. schen Feldes.
s 9. Schaltung gemaB einem der AnsprUche 1 bis 4. Schaltung gemaB elnem der
AnsprUche 1 bis           8, dadurch gekennzeichnet, daB die dritte 3,
dadurch gekennzeichnet, daB die erste           Schaltungseinrichtung (13)
einen AM-Stereode- Schaltungseinrichtung (11) einen Radio- oder       coder
(13) mit einem gemaB dem Gleichspan-
Fernsehtuner-Zwischenfrequenz-(lF)-Verstarker   10  nungspegel des zweiten
Signals (El5) gean- (11 A) beinhaltet sowie eine Schaltung (11 F) zur
derten Stereotrennverhalten beinhaltet. Ausgabe eines Signals als das erste
Signal (Ell) entsprechend einer Amplitude eines        10. Schaltung gem3B
einem der Ansprliche 1 bis durch den IF-Verstarker (11A) verstarkten Si-
8, dadurch gekennzeichnet, daB die dritte gnals.
i5      Schaltungseinrichtung (13) einen FM-Stereode- coder (135) mit einem
gemaB dem Gleich- 5. Schaltung gemaB einem der AnsprUche 1 bis
spannungspegel des zweiten Signals (E15) ge- 3, dadurch gakennzeichnet, daB
die erste           anderten Stereotrennverhalten beinhaltet.
Schaltungseinrichtung (11) einen Radio- oder >,
Fernsehtuner-lF-Verstarker  (1lA)  beinhaltet  20  11. Schaltung gemnB
einem der AnsprUche 1 bis und einen automatischen Verst~rkungsregler
10, dadurch gekennzeichnet, daB die dritte (ll1B) zur Regelung der
Verstarkung des IF-        Schaltungseinrichtung (13) ein Filter (131, 132)
Verstarkers (11A) gemraB einem AGC-Signal          mit einem gemaB dem
Gleichspannungspegel (Eli) in einer solchen Weise, daB eine Ampli-      des
zweiten Signals (El5) gednderten Fre- tude eines vom IF-Verst~rker (11 A)
verstfrkten   25  quenzgang beinhaltet. Signals im wesentlichen konstant
ist, wobei das AGC-Signal (Ell) als das ersten Signal      12. Schaltung
gemriB einem der AnsprUche 1 bis dient.
10, dadurch gakennzeichnet, daB die dritte Schaltungseinrichtung (13) ein
Filter (131, 132) 6. Schaltung gemaB einem der AnsprUche 1 bis  30
mit einem gemaB dem Gleichspannungspegel 3, dadurch gekennzeichnet, daf die
erste           des ersten Signals (Eli) geanderten Fre-
Schaltungseinrichtung (11) einen Radio- oder       quenzgang beinhaltet.
Fernsehtuner-lF-Verstarker (11A) beinhaltet und einen Rauschdetektor (11E)
zur Erken-       13. Schaltung gem3B elnem der Ansprtche 1 bis nung einer
Rauschkomponente eines vom IF-  35      12, dadurch gekennzeichnet, daB die
zweite Verstarker (1lA) verstarkten Signals, wobei
Schaltungseinrichtung (12) folgendes beinhal- das vom Rauschdetektor (11 E)
erkannte Signal      tet: als das erste Signal (Eli) dient.
eine Vergleichseinrichtung (24, 22, 44, 36, 35, 39, 40) zum Vergleich des
ersten Signals (Eli) 7. Schaltung gemRB einem der AnsprUche 1 bis  40
mit dem vorgagebenen Steuerbetrag (Vi5) und 3, dadurch gekennzeichnet, daB
die erste           zur Ausgabe  eines  Vergleichsergebnisses
Schaltungseinrichtung (11) einen Radio- oder       (122);
Fernsehtuner-lF-Verstarker  (1lA)  beinhaltet      eine mit der
Vergleichseinrichtung (24, 22, 44, und einen Anzeigeverstarker (11F) zur
Gene-        36, 35, 39, 40) verbundene Stromabgabeein- rierung eines
Signalanzeigeausgangs (El F)  45     richtung (26, 27) zur Abgabe eines
Strom (130) entsprechend einer Amplitude eines vom IF-         entsprechend
dem  Vergleichsergebnis (122); Verstarker (11 A) verstarkten Signals, wobei
der   und Signalanzeigeausgang (E111F) als das erste Si-     eine
Einrichtung (16, 17, 31) zur Generierung gnal dient.
des zweiten Signals (E12) entsprechend dem 50      Strom (130) von dieser
Stromabgabeeinrichtung &  Schaltung gemaB einem der AnsprUche 1 bis
(26, 27). 3, dadurch gekennzeichnet, daB die erste Schaltungseinrichtung
(11) einen Radio- oder    Revendlcatlons Femsehtuner-lF-Verstdrker (11A),
einen Anzei- 



geverstarker (11F) zur Generierung eines Si-  55  1. Circuit de traitement
de sortie pour recepteur gnalanzeigeausgangs (El1 F) entsprechend ei-
destin6 a recevoir un signal a radiofr6quence a ner Amplitude eines vom
IF-Verstlrker (1IA)        differentes intensites d'un champ 6lectrique,
verstarkten Signals beinhaltet, und einen De-      comprenant: 8    15
EP0304923B1 un premier moyen de circuit (11) pour           ce interne
(11A). engendrer un premier signal (Eli) ayant un niveau de signal
correspondant a l'intensite du  5. Circuit selon l'une quelconque des
revendica- champ electrique du signal a radiofrequence        tions 1 a 3,
caract~ris6 en ce que ledit premier regu; et,
5       moyen de circuit (II) comprend un amplifica- un deuxibme moyen de
circuit (12),             teur de frequence interne de dispositif d'ac-
connecte audit premier moyen de circuit (11),      cord radio ou de
television (1 1A), et un contr8- caracterise en ce que
leur automatique do gain (11 B) pour r6gler le ledit deuxibme moyen de
circuit (12) est        gain dudit amplificateur de frequence interne
agence pour decaler en continu le niveau de   to   (11 A) selon un signal
AGC (Eli) tel que l'am- courant continu CC du premier signal (Eli)
plitude d'un signal amplifie par ledit amplifica- d'une quantite
predeterminee conformement a        tour de fr6quence interne (11A) est
effective- un signal de reglage (V15) qui lui est applique    ment
constante, le signal AGC (El1) servant et pour engendrer un deuxibme signal
(E15)         de premier signal (Ell). ayant un changement de signal
correspondant  15 a l'intensite du champ 6lectrique et un niveau  6.
Circuit selon I'une quelconque des revendica- de courant CC correspondant
au signal de           tions 1 a 3, caracteris6 en ce que lWdit premier
r6glage (Vi5); et,                                 moyen de circuit (11)
comprend un amplifica- un  troisieme  moyen  de circuit (13),         tour
de frequence interne de dispositif d'ac- KJ     connocte audit deuxieme
moyen de circuit  20        cord radio ou de t6levislon (11A) et un dMtac-
(12), est prevu pour executer un traitement de     tour de bruit (11E) pour
detecter une compo- signaux pr6determine sur des informations (Ei)
sante de bruit d'un signal amplifi6 par ledit incluses dans le signal &
radiofrequence solon     amplificateur de frequence interne (11A), le le
douxibme signal (El 2) at pour engendrer un     signal d6tect6 par ledit
d~tecteur de bruit (11 E) signal de sortie (EO) correspondant aux infor-
25  servant de premier signal (El1). mations (Ei). 7. Circuit selon l'une
quelconque des revendica- 2. Circuit selon la revendication 1, caracterise
en    tions 1 a 3, caractdrisd en ce que ledit premier ce quo ledit
deuxibme moyen de circuit (12)        moyen de circuit (11) comprend un
amplifica- comprend un moyen (14) pour r6gler l'amplitu-  so  tour de
frequence interne de dispositif d'ac- de du premier signal (ElI) par
rapport a l'am-     cord radio ou de tdl6vision (1 1A) et un amplifi-
plitude de l'intensite du champ 6lectrique.        cateur de dispositif de
mesure (11 F) pour en- gendrer un signal de sortie de dispositif de 3.
Circuit selon l'une quelconque des revendica-       mesure de signal (ElI
F) correspondant a l'am- tions 1 et 2, caracterise en ce que ledit deuxie-
35  plitude d'un signal amplifie par Ledit amplifica- me moyen de circuit
(12) comprend un circuit       tour de fr6quence Interne (11 A), ledit
signal de a constante de temps (16,17) comportant une        sortie de
dispositif de mesure de signal (El IF) premibre constante de temps pour une
aug-          servant de premier signal (El 1). mentation de l'intensite du
champ electrique et une seconde constante pour une diminution de   40  8.
Circuit selon l'une quelconque des revendica- l'intensite du champ
electrique, les premiere et   tions 1 a 3, caract6rise en ce que ledit
premier seconde constantes de temps etant determi-         moyen de circuit
(11) comprend un amplifica- nees de telle sorte que le changement de
tour de frequence interne de dispositif d'ac- niveau de courant CC du
deuxibme signal            cord radio ou de t6levision (1 IA), un
amplifica- (E12) pour la diminution de l'intensite du   45    tour de
dispositif de mesure (11 F) pour engen- champ 4lectrique est plus rapide
quo le chan-      drer un signal de sortie de dispositif de mesu- gement de
niveau de courant CC du deuxieme         re de signal (Eli F) correspondant
& l'amplitu- signal (Ei5) pour l'augmentation de l'intensite    de d'un
signal amplifie par ledit amplificateur du champ electrique.
de frequence interne (1 1A), et un detecteur so      (11 G) pour detecter
une composante de bruit 4. Circuit selon l'une quelconque des revendica-
du signal de sortie de dispositif de mesure de tions 1 a 3, caracterls6 en
ce que ledit premier   signal (EliF), Le signal (Ei1G) detecte par moyen de
circuit (11) comprend un amplifica-       ledit detecteur (11 G) servant de
premier signal 



tour de frequence interne de dispositif d'ac-      (El1). cord radio ou de
television (11 A) et un circuit  s5 (11 F) pour sortir comme premier signal
(El1)  9. Circuit selon l'une quelconque des revendica- un signal
correspondant a l'amplitude d'un si-     tions 1 a 8, caractdris6 en ce que
ledit troisie- gnal amplifie par ledit amplificateur de frequen-  me moyen
de circuit (13) comprend un deco-    17                EP 0 304 923 B1
18 deur de dispositif sterdo a modulation d'ampli- tude MA (13) ayant des
caracteristiques de separation stdr~o changdes solon le niveau de courant
CC du deuxibme signal (E15). 40. Circuit solon I'une quelconque des
revendica- tions 1 a 8, caract6ris4 on co quo ledit troisib- me moyen de
circuit (13) comprend un deco- dour de dispositif stdreo a modulation de
fre- quence MF (135) ayant des caract6ristiques de   70 separation st6rdo
changees solon le niveau de courant CC du deuxibme signal (E15). 11.
Circuit selon l'une quelconque des revendica- tions 1 A 10, caract6rise on
co quo ledit troisib-  it me moyen de circuit (13) comprend un filtre
(131,132) ayant des caracteristiques de frd- quence changeos solon le
niveau de courant CC du douxibme signal (E15). 20 12. Circuit solon l'une
quelconque des revendica- tions 1 A 10, caracteris6 en co quo ledit
troisib- me moyen de circuit (13) comprend un filtre (131,132) ayant des
caracteristiques de fre- quence changeos solon le niveau de courant  25 CC
du premier signal (El1). 19 Circuit salon l'une quelconque des revendica-
tions 1 a 12, caracterise en ce quo ledit deuxiome moyen de circuit (12)
comprend:   so un         moyen         comparateur (24,22,44,36,35,39,40)
pour comparer le pre- mier signal (Eli) A la quantite de reglage
pr6determineo (V15) et pour sortir un rdsultat de comparaison (122);
35 un moyen de sortie de courant (26,27), connecte   audit   moyen
comparateur (24,22,44,36,35,39,40), pour sortir un courant V)   (130)
correspondant au r~sultat de comparaison (122); et,
40 un moyen (16,17,31) pour engendrer le deuxibme signal (E12)
correspondant au cou- rant (130) dudit moyen de sortie de courant (26,27).
45 50 55 10    


