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(Voltage Controlled Oscillator) 4, and a low pass filter (LPF) 5 for
passing a predetermined low fre- - BACKGROUND OF THE INVENTION
quency component of a signal from the multiplier 2. The low pass filter 5
passes a frequency compo- Field of the Invention                        5
nent corresponding to a frequency range of a DSB signal, of the signals
from the multiplier 2. The present invention relates generally to de-
The QS detection output path comprises a modulators, and more particularly,
to structure of  phase shifter 10 for shifting the phase of a signal
demodulators for surely demodulating two DSB     from the VCO 4 by 90,
multiplier 3 for multiplying (double side-band) modulated signals having
car-  10   a signal from the phase shifter 10 by the DSB riers orthogonal
to each other and a demodulating  modulated signal from the input terminal
1, and a method therefor.                                 low pass filter 8
for passing a predetermined low frequency component of an output of the
multiplier Description of the Prior Art                      3. Functions
of the multiplier 3 and the low pass is filter 8 are the same as those of
the multiplier 2 As one method for modulating signals to be     and the low
pass filter 5, respectively. transmitted, DSB modulation has been known.
The      The carrier regeneration circuitry comprises a DSB modulation is
one of AM (amplitude modula-    multiplier 6 for multiplying a signal from
the low tion) in which the amplitude of a carrier is modu-  pass filter 5
by a signal from the low pass filter 8, a lated with the amplitude of a
signal wave. The   20  low pass filter 7 for passing a predetermined low
frequency distribution of a modulated wave in the  frequency component of
an output of the multiplier DSB modulation is as shown in Fig. 1. More spe-
6, and the VCO 4 responsive to a signal voltage cifically, there exist an
upper side band and a lower  from the low pass filter 7 for changing a
signal side band symmetric with respect to a carrier fre-  frequency as
generated. A free running frequency quency fc. The upper side band and the
lower side   25  of the VCO 4 is set to a carrier frequency of the band
include the same information. The width of   DSB modulated signal or the
vicinity thereof. each frequency range thereof is the same as that     As
described in the foregoing, in the Costas of the signal wave. The phase
differences between  loop, the product of modulated signal components the
side bands and the carrier are [err] and -[err], re-  orthogonal to each
other is obtained. The obtained spectively.
30  product is. used as a VCO control signal. The As one circuit for
demodulating particularly a  operation will be described. It is assumed
that a carrier suppressed DSB modulated signal, of the  loop comprising the
VCO 4, the multiplier 3, the above described DSB modulated signals, a
Costas   low pass filter 8, the multiplier 6, and the low pass loop as
shown in Fig. 2 has been known. The       filter 7 forms a PLL loop in
response to a polarity Costas loop is described in, for example, Journal
35  of the output signals from the multipliers 2 and 3 "EBU Review
Technical", No. 204, April 1984, p.   and the polarity of the output signal
from the VCO 53 and DE-A-34 33 592.                            4. The PLL
generally locks to an input signal in a The Costas loop is one of
synchronous detec-   quadrature phase relation. Thus, if the loop on the
tion structure. The Costas loop regenerates a car-  lower side in Fig. 2
forms the PLL loop, the signal rier from a DSB modulated signal as
received, to  40  from the phase shifter 10 and an input carrier from
perform DSB demodulation using the regenerated   the input terminal 1 have
the same frequency and carrier. More specifically, the Costas loop
multiplies  a phase difference of 90[err]. Thus, a regenerated a quadrature
synchronous (referred to as QS       carrier (non-modulated carrier) having
the same hereinafter) detected signal by an in-phase syn-   frequency and
the same phases as those of the chronous (referred to as IPS hereinafter)
detected   45  input carrier is outputted from the VCO 4. Thus, if signal,
to use a signal obtained by the multiplica-  the multiplier 2 multiplies an
input DSB modulated tion as a control voltage of a PLL (phase locked
signal by the regenerated carrier and the low pass loop). Consequently,
even if the phase of the car-  filter 5 eliminates an unnecessary high
frequency rier is inverted at a zero cross point of an envelope  component,
an AM (amplitude modulation) detec- of the DSB modulated signal, the
carrier frequency   50  tion output, i.e., a DSB demodulated signal is sup-
can be detected, so that DSB demodulation can be  plied to an output
terminal 9. performed.                                           On the
other hand, leakage of a quadrature Referring to Fig. 2, the Costas loop
comprises  signal caused by the phase shift is outputted an IPS detection
output path, a QS detection output  through the multiplier 3 and the low
pass filter 8. path and a carrier regeneration circuitry.   55  Thus, the
multiplier 6 multiplies demodulated DSB The IPS detection output path
comprises a      signals from the low pass filters 5 and 8, and the
multiplier 2 for multiplying a DSB modulation signal  low pass filter 7
eliminates a high frequency com- from an input terminal 1 by a signal from
a VCO   ponent, then a signal voltage corresponding to the 2  



3                EP0293828B1                        4 phase error between
the input carrier and the re-    Fig. 3 shows frequency spectrums of an RDS
generated carrier is obtained. The VCO 4 controls  signal and an ARI
signal. As shown in Fig. 3, the the frequency thereof, by receiving signal
voltage  RDS signal has an upper side band and a lower from the low pass
filter 7 as a control voltage so as  side band which are distributed at a
lower level in to make the phase error be zero, developing a   5   the
vicinity of the carrier of 57 KHz. The carrier of regenerated carrier
locked to the input carrier.  the RDS signal is suppressed. Similarly, the
ARI Then, it is assumed that the envelop of the    signal has an upper side
band and a lower side input DSB modulated signal reaches the zero cross
band with the carrier of 57 KHz being a center point and the phase of the
input carrier is inverted.  frequency. The carrier of the ARI signal is not
If the loop on the lower side in Fig. 2 has formed   10  suppressed. The
signal level of the ARI signal is the PLL loop before that point, the
quadrature    higher, by approximately 10 dB, than that of the phase
relation between the input carrier and the  RDS signal. In other words, the
amplitude of the output of the phase shifter 10 is maintained. Thus,  ARI
signal is about three times that of the RDS a regenerated carrier is
outputted from the VCO 4,  signal. which phase is continuous with the phase
of the   15  If the Costas loop circuit shown in Fig. 2 is regenerated
carrier which has been being output-  employed, the above described RDS
signal can be ted. Consequently, a DSB demodulated signal for
demodulated. However, there is a case where the an inverted polarity signal
is obtained from the low  RDS signal and the ARI signal may be simulta-
pass filter 5. On the other hand, the multiplier 6  neously transmitted. In
this case, the above de- multiplies the output signals from the low pass
20  scribed Costas loop circuit can not supply the RDS filters 5 and 8.
Thus, even if the phase of the input  demodulated signal to the output
terminal 9. As carrier is inverted, a phase error voltage which is
described above, the RDS signal is a carrier sup- not affected by the phase
inversion is applied to  pressed DSB modulated signal, and the signal level
the VCO 4 through the low pass filter 7. As a result,  thereof is less than
that of the ARI signal. Thus, the regenerated carrier locked to the input
carrier  25  when the RDS signal and the ARI signal are si- (exactly,
having a phase difference of 180[err]) is   multaneously applied to the
input terminal 1, the always obtained from the VCO 4, so that DSB       VCO
4 is controlled by the carrier of the ARI signal demodulation can be
correctly performed.          which is more dominant than the RDS signal,
so As other circuits for demodulating a DSB mod-  that the RDS signal is
synchronously detected by ulated signal, a remodulation compare circuit, a
30  the multiplier 3. More specifically, when the output reverse modulation
circuit, a delay detection circuit  of the VCO 4 is controlled by the
carrier of the ARI and the like have been known in the art.
signal, the output of the VCO 4 becomes a signal Meanwhile, a broadcasting
system has been     synchronized in phase with the carrier of the ARI
proposed in which digital data such as channel    signal. Thus, the
demodulated ARI signal is always selection is multiplexed on an FM
(frequency mod-  35  obtained from the low pass filter 5. On the other
ulated) radio signal, to be transmitted. This broad-  hand, the phases of
the modulated RDS signal and casting system is referred to as RDS (radio
data  the modulated ARI signal are in a quadrature rela- system), the
specification thereof being prepared  tion, so that the demodulated RDS
signal is output- by EBU (European Broadcasting Union). In this    ted from
the multiplier 3. Thus, the demodulated RDS, data such as a broadcasting
program, time   40   RDS signal is not applied to the output terminal 9.
and channel selection are coded, and then a carrier  As described in the
foregoing, the carriers of having a frequency of 57 KHz is DSB-modulated
the modulated RDS signal and the modulated ARI by a coded signal. The DSB
modulated signal is    signal are orthogonal to each other in the phase,
superimposed on the FM radio signal, to be trans-  and the carrier of the
modulated RDS signal is mitted.                                      45
suppressed while the carrier of the modulated ARI On the other hand, a
system has been also     signal is not suppressed. Thus, if the RDS signal
proposed in which a carrier having a frequency of  and the ARI signal are
simultaneously received, the 57 KHz is amplitude-modulated by a signal
indicat-  above described phenomenon always occurs. ing traffic
information, and the amplitude-modulated (AM) signal is superimposed on an
FM radio signal,  60  SUMMARY OF THE INVENTION to be transmitted. This
system is referred to as an ARI (autofahrer rundfunk information) system.
In-    An object of the present invention is to provide formation in both
the systems is transmitted em-  a demodulator which can DSB-demodulate any
one ploying carriers having the same frequency (57    of two AM signals
having carriers with phases in a KHz). Thus, the phases of the carriers
thereof are  55  quadrature relation and the same frequency even if set to
be in a quadrature relation so that the    these AM signals are
simultaneously applied, and information can be identified.
to provide a demodulating method therefor. 3 



5                EP 0 293 828 B1                    6 Another object of the
present invention is to  signal. provide a demodulator which can surely
DSB-de-       Thus, there is provided a demodulator which modulate a
carrier suppressed AM signal even if a  provides compatibility for the
dominant signal, i.e., carrier suppressed AM signal and a carrier non-
the carrier non-suppressed AM signal and the less- suppressed AM signal in
a quadrature relation to   5   dominant signal, i.e., the carrier
suppressed AM each other are simultaneously applied, and a de-  signal.
modulating method therefor.                          These objects and
other objects, features, as- Still another object of the present invention
is  pects and advantages of the present invention will to provide a
demodulator which provides compati-  become more apparent from the
following detailed bility for an RDS signal and an ARI signal, and a   10
description of the present invention when taken in demodulating method
therefor.                     conjunction with the accompanying drawings.
The demodulator according to the present in- vention comprises a first
detecting circuitry for per-  BRIEF DESCRIPTION OF THE DRAWINGS forming IPS
(in-phase synchronous) detection of an input AM signal, second detecting
circuitry for per-  15    Fig.1 is a diagram showing a frequency spec-
forming QS (quadrature synchronous) detection of    trum of a DSB modulated
signal; the input AM signal, a detector for determining     Fig. 2 is a
diagram showing a Costas loop whether or not a demodulated component of a
first   circuit which is one of conventional DSB de- AM signal is included
in an output of the first     modulating circuitry; detecting circuitry,
and a selector responsive to an   20  Fig. 3 is a diagram showing frequency
spec- output of the detector for selectively passing any  trums of a
modulated ARI signal and a modu- one of an IPS detected output and a QS
detected     lated RDS signal; output.
Fig. 4 is a diagram showing structure of DSB If the input AM signal is a
signal obtained by   demodulating circuitry according to an embodi-
quadrature modulation of the carrier suppressed   25  ment of the present
invention, showing structure AM signal and the carrier non-suppressed AM
sig-    in which the present invention is applied to a nal, the detector
determines whether or not there   Costas loop circuit; exists a demodulated
component of the carrier       Fig. 5 is a diagram showing structure of DSB
non-suppressed AM signal in a received signal.      demodulating circuitry
according to another em- The selector is responsive to a presence detecting
30  bodiment of the present invention, showing signal from the detector for
selecting the QS de-   structure in which the present invention is ap-
tected output to output the same.                   plied to a
redmodulation compare circuit; The demodulating method according to the
Fig. 6 is a diagram showing structure of DSB present invention comprises
the steps of perform-   demodulating circuitry according to still another
ing IPS detection of the input AM signal, perform-  35  embodiment of the
present invention, showing ing QS detection of the input AM signal,
determin-  structure in which the present invention is ap- ing whether or
not a demodulated component of a     plied to another remodulation compare
circuit; predetermined AM signal is included in the IPS      and detected
output, and selectively passing either the  Fig. 7 is a diagram showing
structure of DSB IPS detected output or the QS detected output in  40
demodulating circuitry according to a further response to the result of the
determination in the  embodiment of the present invention, showing
determining step.                                   structure in which the
present invention is ap- By the above described structure, if there is a
plied to a reverse modulation circuit. difference in intensity between the
quadrature AM signal components, the dominant signal component  45
DESCRIPTION OF THE PREFERRED EMBODI- is detected to control the selector in
response to  MENTS the result of this detection, so that a DSB demodu-
lated signal of the less-dominant signal component   Fig. 4 is a diagram
showing structure of de- is surely obtained.
modulating circuitry according to an embodiment of Furthermore, in the case
in which the signals  so  the present invention, showing structure in which
are independently and separately applied, if a    the present invention is
applied to the Costas loop dominant signal (for example, the ARI signal)
does  circuit in Fig. 2. In Fig. 4, portions corresponding to not exist,
the selector selects a less-dominant sig-  the components shown in Fig. 2
have the same nal (for example, the RDS signal) of the IPS de-  reference
numerals. tected output to output the same.            55      Referring to
Fig. 4, in addition to the structure Additionally, processing of the
dominant signal  shown in Fig. 2, there are provided an ARI detector
component can be performed by the output of the   11 for determining
whether or not demodulated ARI 



detector because the detector detects the dominant  signal is included in
an output of a low pass filter 5, 4    7                 EP0293828B1
8 and a selector 12 responsive to an output of the   detecting the DC level
of the received signal gen- ARI detector 11 for selectively passing one of
the  erates a signal indicating that only a signal includ- outputs of low
pass filters 5 and 8.               ing no DC component, i.e., the RDS
signal is being The ARI detector 11 comprises, for example, a   received.
The selector 12 is responsive to an out- low pass filter and a level
detector, although the   5   put of the ARI detector 11 for applying the
output configuration thereof is not explicitly shown in the  of the low
pass filter 5 to the output terminal 9. figure. A modulated RDS signal is a
carrier sup-   Consequently, the demodulated RDS signal is ob- pressed AM
signal. An RDS signal demodulated by    tained at the output terminal 9.
Thus, if only the a multiplier 2 and the low pass filter 5 includes only
RDS signal is being received, the same structure AC component and does not
include DC compo-  10  as that of the Costas loop circuit shown in Fig. 2
is nent. An ARI signal includes a traffic information  provided, so that a
DSB demodulated RDS signal broadcasting station identifying signal SK
(sender  is obtained at the output terminal 9. kennung), a traffic
information region identifying     Description is now made on an operation
to signal BK (bereichs kennung) and an identifying    occur when the ARI
signal and the RDS signal are signal DK (durchsage kennung) indicating that
the   16  simultaneously applied to the input terminal 1. In traffic
information is on broadcasting. The ARI sig-  this case, the PLL loop
formed by the loop on the nal is obtained by amplitude modulation of a
carrier  lower side in Fig. 2 locks to an ARI signal having a having a
frequency of 57 KHz with a BK signal and  dominant carrier. Thus, a
regenerated carrier syn- a DK signal each having a low frequency. The ARI
chronized in phase with the carrier of the ARI signal demodulated by the
multiplier 2 and the low   20  signal is outputted from the VCO 4. As a
result, the pass filter 5 includes DC component. Thus, the     ARI signal
as synchronously detected is outputted time constant of a low pass filter
included in the  from the multiplier 2 and the low pass filter 5. A ARI
detector 11 is set to be sufficiently larger than  regenerated carrier
synchronized in a quadrature those of the low pass filters 5 and 8, to
almost   relation with the carrier of the ARI signal and syn- eliminate AC
component. Consequently, DC com-   25  chronized in phase with the carrier
of the RDS ponent of the demodulated ARI signal is obtained.  signal is
outputted from the phase shifter 10. Thus, If the DC level detected by the
level detector is  an output obtained by quadrature detection of the
compared with a predetermined value, it can be     ARI signal and
synchronous detection of the RDS determined whether or not the ARI signal
is de-    signal is obtained from the multiplier 3. Conse- modulated. A
detection signal from the ARI detec-  30  quently, the demodulated RDS
signal is outputted tor 11 is also applied to a circuitry for processing
from the multiplier 3 and the low pass filter 8. The the ARI signal, for
example, a DK signal identifying  ARI detector 11 receives the ARI signal
as de- circuit, to be used as a control signal of the ARI  tected and
demodulated, to apply to the selector signal processing circuitry and a
signal for detect-  12 a signal indicating that the ARI signal is being ing
the DK signal and the BK signal. The selector  35  received. The selector
12 responsively applies the 12 applies the output of the low pass filter 8
to an  output of the low pass filter 8 to the output terminal output
terminal 9 (in the state contrary to that   9. Thus, even if the ARI signal
and the RDS signal shown in Fig. 4) when the ARI detector 11 detects  are
simultaneously received, the demodulated RDS the ARI signal while otherwise
applying the output  signal can be surely applied to the output terminal of
the low pass filter 5 to the output terminal 9. The   40  9. The ARI signal
as detected and demodulated is operation will be described.
applied to a circuit for detecting the BK signal and Description is now
made on the case in which   the DK signal or the like, through the ARI
detector only the RDS signal is applied to an input terminal  11.
Consequently, an ARI signal processing opera- 1. In this case, a loop on
the lower side in Fig. 4  tion is performed therein. The ARI signal is an
forms a PLL loop, to lock to the carrier of the   45  identifying signal.
Actual traffic information is modulated RDS signal. Since the PLL loop
includes  broadcasted in an ordinary FM broadcasting pro- a phase shifter
10 for shifting an output of a VCO 4  gram. by 90[err] in the phase, a
regenerated carrier syn-       As DSB demodulating circuitry, a
remodulation chronized in phase with the carrier of the modu-   compare
circuit, a reverse modulation circuit, a lated RDS signal is outputted from
the VCO 4.  50  square loop, a delay detection circuit and the like Thus,
if the multiplier 2 multiplies the modulated  have been also known. RDS
signal by the regenerated carrier and the low      Fig. 5 is a diagram
showing structure in which pass filter 5 performs filter processing of the
result  the present invention is applied to the remodulation of the
multiplication, it follows that IPS detection  compare circuit. Referring
to Fig. 5, the remodula- and demodulation of the modulated RDS signal are
55  tion compare circuit comprises a first synchronous 



performed, so that a demodulated RDS signal is     detection path and a
second synchronous detection obtained. Since the demodulated RDS signal in-
path. cludes only AC component, the ARI detector 11 for 5    9
EP 0293828 B1                      10 The first synchronous detection path
comprises  PLL loop in the state shown in Fig. 5. A regener- a multiplier
32 for multiplying a signal applied   ated carrier synchronized in phase
with the input through an input terminal 31 by an output of a VCO  carrier
is outputted from the VCO 34. On the other 34 and a low pass filter 33 for
passing only a      hand, a regenerated carrier synchronized in a
predetermined low frequency component of an out-   5   quadrature phase
relation with the input carrier is put of the multiplier 32.
outputted from the 90  phase shifter 39. Thus, a The second synchronous
detection path corn-     signal obtained by IPS detection of the modulated
prises an inverter 37 for inverting and amplifying  RDS signal is obtained
from the multiplier 32. The the output of the VCO 34 to output the same, a
obtained signal is passed through the low pass selector 38 responsive to an
output of a compara-  io  filter 33 so that a demodulated RDS signal is tor
40 for outputting either the output of the VCO  obtained. Since the ARI
signal is not included in 34 or an output of the inverter 37, thereby to
the output from the low pass filter 33, the ARI modulate the output of the
VCO 34 with the output  detector 41 controls the selector 42, to apply the
of the comparator 40, a phase shifter 39 for shifting  output of the low
pass filter 33 to the output termi- an output of the selector 38 by 90
[err] in the phase, a   is  nal 43. multiplier 35 for multiplying an output
of the phase   On the other hand, the multiplier 35 performs shifter 39 by
the input signal from the input termi-  QS detection of the modulated RDS
signal, to nal 31, and a low pass filters 36 and 44 for passing  apply the
same to low pass filters 36 and 44. A a predetermined low frequency
component of an      voltage indicating the phase error between the in-
output of the multiplier 35 to apply a control volt-  20  put carrier and
the regenerated carrier from the age to the VCO 34. The comparator 40
compares      phase shifter 39 is outputted from the low pass an output of
the low pass filter 33 with a predeter-  filters 36 and 44. The phase error
voltage is used mined reference level and detects a zero cross     as a
control voltage of the VCO 34. point of an envelope of the output of the
low pass    It is assumed that the envelope of the modu- filter 33, i.e., a
demodulated DSB signal, to switch   25  lated RDS signal reaches the zero
cross point so the output of the selector 38 in response to the   that the
phase of the input carrier is inverted. On output of the low pass filter
33. More specifically, in  this occasion, the polarity of the output of the
low the DSB modulated signal, every time the envelop   pass filter 33 is
changed. The change of the polar- reaches the zero cross point, the phase
of the     ity is detected by the comparator 40. The com- carrier is
inverted. Thus, every time the output of  30  parator 40 switches an input
of the selector 38 in the low pass filter 33 crosses a reference level of
response to the change of the polarity (or the zero the comparator 40 (or
depending on whether the     cross point), to apply the output of the
inverter 37 output of the low pass filter 33 is "0" or "1"), the  to the
phase shifter 39. Thus, a regenerated carrier phase of the output of the
VCO 34 is inverted.     in phase with the input carrier is always applied
to Consequently, a regenerated carrier can be ob-  35  the phase shifter
39. tained, whose phase is continuous with the phase       The multiplier
35 performs QS detection of the of the carrier of the input DSB modulated
signal, so  modulated RDS signal, to apply the QS detected that the RDS
signal can be demodulated.            signal to the low pass filters 36 and
44. Con- In order to provide compatibility with the ARI  sequently, a
signal voltage proportional to the signal, there are provided an ARI
detector 41 for  40  phase difference between the input carrier from the
determining whether or not the output of the low   input terminal 31 and
the regenerated carrier from pass filter 33 includes a demodulated ARI
signal,  the phase shifter 39 is applied to the VCO 34 as a and a selector
42 responsive to an output of the   frequency control voltage through the
low pass ARI detector 41 for selectively passing one of the  filters 36 and
44. outputs of the low pass filters 33 and 36. An output  45  On the other
hand, a regenerated carrier hav- of the selector 42 is applied to an output
terminal  ing a phase in a relation of inversion to the phase 43.
of the input carrier (a 180- phase difference) is The ARI detector 41 has
the same structure as   outputted from the VCO 34. Thus, IPS detection (or
that of the ARI detector 11 shown in Fig. 4. The   synchronous detection in
180- out of phase) con- selector 42 selects the output of the low pass
filter  50  sidering the polarity is performed by the multiplier 36 when
the output of the ARI detector 41 indicates  32, so that the DSB
demodulated signal is obtained the presence of the ARI signal while
otherwise     from the low pass filter 33. selecting the output of the low
pass filter 33. The    If the modulated ARI signal and the modulated 



operation will be briefly described.               RDS signal are
simultaneously applied, the PLL Description is now made on the case in
which   65  locks to the dominant modulated ARI signal having only the
modulated RDS signal is applied. It is    a carrier. Thus, the multiplier
32 performs IPS assumed that a regenerated carrier locked to the
detection of the modulated ARI signal, to apply the input carrier is
generated from the VCO 34 by the  same to the low pass filter 33. The
demodulated 6    11                EP 0 293 828 B1                    12
ARI signal is obtained from the low pass filter 33.  operation. Otherwise,
the low pass filter 45 passes The ARI detector 41 applies the demodulated
ARI    the output of the low pass filter 36 without further signal to ARI
signal processing circuitry, as well as  additional filtering. The low pass
filter 45 is pro- detects the presence of the demodulated ARI sig-
vided for the following reason. nal to apply the detection signal to the
selector 42.   5  The multiplier 35 performs quadrature detec- The selector
42 responsively applies the output of  tion of a modulated ARI signal as
well as synchro- the low pass filter 36 to the output terminal 43.  nous
detection of a modulated RDS signal on an Since the carriers of the
modulated ARI signal  input signal including an ARI signal and an RDS and
the modulated RDS signal are orthogonal to     signal. The output of the
multiplier 35 is passed each other, the multiplier 35 performs IPS detec-
io  through the low pass filter 45, to attenuate a de- tion of the
modulated RDS signal as well as QS     modulated RDS signal. Only a
demodulated ARI detection of the modulated ARI signal. The QS      signal
(DC control signal) is applied to the VCO detected output is used as a
control voltage of the  34', to stabilize the PLL. VCO 34 through the low
pass filters 36. The IPS        On the other hand, if only the RDS signal
is detected output becomes a demodulated RDS sig-  15  applied to an input
terminal 31, the multiplier 35 nal through the low pass filters 36 and 44,
to be  performs quadrature detection on the modulated applied to the output
terminal 43 through the selec-  RDS signal. As a result, a carrier of the
modulated tor 42. Consequently, the modulated ARI signal and  RDS signal
and the DC control signal are gen- the modulated RDS signal are surely
DSB-de-        erated from the low pass filter 36. On this occasion,
modulated, and the demodulated RDS signal is  20  when the VCO 34 locks to
a side-band wave of the always outputted from the output terminal 43.
modulated RDS signal, a large error signal is gen- Fig. 6 is a diagram
showing another structure   erated in the output of the LPF 36. However, if
the in which the present invention is applied to the   low pass filter 45
exists, the above described large remodulation compare circuit. Portions
correspond-  error signal is removed, so that the locking not to ing to
those in the structure shown in Fig. 5 have   25  the carrier but to the
side-band wave is maintained, the same reference numerals.
causing erroneous detection. Thus, in the structure Referring to Fig. 6, in
order to form a control  shown in Fig. 6, the LPF 45 is controlled by the
signal of a selector 38, there are provided an     output of the ARI
detector 41, to solve the above inverter 46 for inverting and amplifying an
output of  described problem. a low pass filter 33, and a low pass filter
47 for  30  An operation of the circuit shown in Fig. 6 is passing a
predetermined low frequency component    the same as that of the circuit
shown in Fig. 5. of an output of the inverter 46. The structure con-
According to this circuit, the modulated ARI signal sisting of the inverter
46 and the low pass filter 47  and the modulated RDS signal are separated,
so corresponds to the comparator 40 shown in Fig. 5,  that the demodulated
RDS signal can be surely which detects a zero cross point of an envelop of
35  obtained. an input modulated DSB signal, i.e., a demodulated     Fig. 7
is a diagram showing structure in which DSB signal.
the present invention is applied to the reverse In order to develop
regenerated carriers or-    modulation circuit. Referring to Fig. 7, a DSB
de- thogonal to each other, there is provided a fre-   modulator of a
reverse modulation system com- quency divider 48 for frequency-dividing an
output  40  prises an IPS detection path, a PLL loop and a of a VCO 34' in
a predetermined ratio and deriving  reverse modulation path. two signals
having a phase difference of 90[err], to       The IPS detection path
comprises a multiplier apply one of the two signals to a multiplier 32
while  63 for multiplying an input signal from an input applying the other
thereof to the selector 38. A    terminal 61 by a signal from a VCO 62 to
output a signal applied from the frequency divider 48 to the   45  signal
dependent on the phase difference there- multiplier 32 is a regenerated
carrier synchronized  between, and a low pass filter 64 for passing a in
phase with an input carrier while a signal applied  predetermined low
frequency component of an out- to the selector 38 is a regenerated carrier
synchro-  put of the multiplier 63 to apply the same to one nized in a
quadrature relation with the input carrier.  input terminal of a selector
65. In order to switch a loop filter constant of a PLL   50  The reverse
modulation path comprises a se- circuit, there are provided a low pass
filter 36   lector 67, responsive to a signal from a comparator 



receiving an output of a multiplier 35, and a low  68 upon receipt of an
input signal from the input pass filter 45 receiving an output of the low
pass  terminal 61 and a signal through an inverter 66, for filter 36 to
apply a low frequency component to the  passing one of the received
signals, thereby to VCO 34'. The output of the low pass filter 36 is  55
output a signal obtained by reversely modulating also applied to a selector
42. The low pass filter 45  the input signal. The comparator 68 receives an
is activated in response to an ARI detection signal  output of the low pass
filter 64 and compares the from an ARI detector 41, to perform a filtering
same with a predetermined reference level, to gen- 7    13
EP 0 293 828 B1                    14 erate a signal corresponding to the
result of the  from the VCO 62, of which phase is continuous comparison. In
other words, the comparator 68      with the phase of a regenerated carrier
which has detects a zero cross point of an envelop of an input  been being
generated. Consequently, a signal ob- DSB modulated signal and generates a
control       tained by inverting the polarity of a previously signal at
every zero cross point, to switch input   5   received signal (a signal
being received before terminals of the selector 67. Thus, even if the
reaching the zero cross point) is outputted from the phase of an input
carrier is inverted, an input    low pass filter 64, so that a DSB
demodulated carrier whose phase is continuous is obtained from  signal is
surely obtained. Since the selector 67 the selector 67.
modulates the input signal in response to the polar- The PLL loop comprises
a phase shifter 69 for  io  ity of the demodulated RDS signal, the selector
67 shifting the output of the VCO 62 by 90[err] in the    has a function of
reversely modulating the input phase, a multiplier 70 for multiplying an
output of  signal. the phase shifter 69 by the output of the selector
According to the reverse modulation circuit, 67, low pass filters 71 and 74
for passing a pre-  compatibility for the RDS signal and the ARI signal
determined low pass frequency component of an   15  is provided, and the
RDS signal can be surely output of the multiplier 70, and a VCO 62 for
demodulated. generating signals having a frequency correspond-      In the
above described embodiments, descrip- ing to a signal voltage from the low
pass filters 71  tion was not made on the case in which only the and 74.
ARI signal is applied. In this case, the output of the The multiplier 70
outputs a signal correspond-  2o  low pass filter included in the ARI
detector be- ing to a phase difference between the output of the  comes a
demodulated ARI signal. Thus, if the phase shifter 69 and the output of the
selector 67.  demodulated signal is applied to ARI signal pro- More
specifically, the multiplier 70 compares the  cessing circuitry, the DK
signal and the BK signal phases of the outputs of the phase shifter 69 and
can be detected therein. The SK signal can be the selector 67, thereby to
perform phase detection   25  detected by the output of the ARI detector.
of the output of the selector 67. The output of the   As described in the
foregoing, according to the multiplier 70 is used as a frequency control
voltage  present invention, in the DSB demodulator having of the VCO 62
through the low pass filters 71 and  the first and second synchronous
detection paths 74.                                                each for
performing synchronous detection which In order to provide compatibility
for an ARI   30  are in a quadrature phase relation, there is pro- signal
and an RDS signal, there are provided an    vided structure in which one of
the signals from the ARI detector 72 for determining whether or not the
first and second synchronous detection paths is ARI signal is included in
the output of the low pass  selectively passed, depending on the output
signal filter 64, i.e., a demodulated signal, and a selector  level of the
first synchronous detection path. Thus, 65 responsive to an output of the
ARI detector 72   35  there is provided a DSB demodulator which can for
selecting one of the outputs of the low pass   surely output a signal
obtained by demodulation of filters 64 and 71 to apply the same to an
output   one of two modulated signals orthogonal to each terminal 73. The
ARI detector 72 has substantially  other in the phase even if the modulated
signals the same structure as those shown in Figs. 4 to 6,  are
simultaneously applied. which comprises a low pass filter having a large
40  In addition, according to the present invention, time constant and a
level detector for detecting an  in the DSB demodulator having the IPS
detection output level of the low pass filter.               path and the
QS detection path, there is provided In the above described structure, a
regenerated  structure in which one of the IPS detected output carrier
synchronized in phase with a carrier of a   and the QS detected output is
selected in response modulated ARI signal is developed from the VCO   45
to the output signal level of the IPS detection path, 62, a demodulated ARI
signal is produced from the  to be outputted. Thus, even if input modulated
low pass filter 64 and a demodulated RDS signal is  signals comprising
quadrature modulated compo- from the low pass filter 71. Thus, when the ARI
nents such as the RDS signal and the ARI signal signal and the RDS signal
are simultaneously ap-   are applied, a signal obtained by demodulating one



plied, if the selector 65 selects the output of the   50  of the modulated
signals can be always surely low pass filter 71 under control of the ARI
detector  obtained. 72, then the demodulated RDS signal is obtained at
Furthermore, according to the present inven- the output terminal 73. If the
output of the low pass  tion, in the DSB demodulator having the IPS detec-
filter 64 reaches the zero cross point so that the  tion path and the QS
detection path, there is pro- phase of the input carrier is inverted, an
input  55  vided structure in which an QS detected output is signal
inverted in the phase is applied to the multi-  selected when the level of
an IPS detected output plier 70 by the comparator 68 and the selector 67.
is a predetermined value or more, and the IPS Thus, the same regenerated
carrier is outputted    detected output is otherwise selected. Thus, even
if 8    15                EP 0 293 828 B1                   16 a carrier
suppressed AM signal and a carrier non-     phase thereof is in a
quadrature relation to the suppressed AM signal orthogonal to each other
are     phase of said first modulated signal, and simultaneously applied, a
signal obtained by de-         said selecting means is controlled such
modulating the carrier suppressed AM signal is        that said second
signal is always outputted. always obtained.                              5
Additionally, according to the present invention,  4. The demodulator
according to claim 3, wherein in the DSB demodulator for demodulating the
RDS          said first modulated signal is an amplitude- signal and the
ARI signal, the presence or absence    modulated signal having a carrier
and said of the ARI signal is detected in response to the      second
modulated signal is a carrier sup- level of the IPS detected output. The
DSB de-  10    pressed amplitude-modulated signal, and modulator selects
the QS detected output when the        said selecting means selects the
output of ARI signal exists while otherwise selecting the IPS   said second
synchronous detection means detected output. Thus, there is provided a de-
when said determining means determines the modulator which can always
output the demodu-         presence of said first signal while selecting
the lated RDS signal.                            15      output of said
first synchronous detection Additionally, since the output of the ARI
detec-  means when said determining means deter- tor is applied to the ARI
signal processing portion,  mines the absence of said first signal. a DSB
demodulator which is compatible for the ARI signal and the RDS signal can
be achieved.        5. The demodulator according to any of claims 1 20
to 4, wherein Claims                                                   said
determining means comprises means for detecting the output level of said
first syn- 1. A device for demodulating a double side band      chronous
detection means to compare the signal externally applied having first
synchro-   same with a predetermined reference level. nous detection means
(2, 4, 5) for synchro-  25 nously detecting an input modulated signal in a
6. The demodulator according to any of claims 1 first phase relation and
second synchronous       to 5, wherein detection means (3, 4, 8, 10) for
synchronously      said first signal comprises an ARI signal detecting the
input modulated signal in a         and said second signal comprises an RDS
quadrature phase relation to said first phase  30  signal. relation;
characterized by,                             7. The demodulator according
to any of claims 1 means (11, 41, 72) for determining wheth-     to 6,
wherein er or not a predetermined first signals is in-       said
demodulator comprises a Costas loop cluded in an output signal from said
first syn-  35  circuit. chronous detection means, and means (12, 42, 65)
responsive to a signal  8.  The demodulator according to any of claims 1
indicating the result of the determination from  to 6, wherein said
determining means for selectively passing       said demodulator comprises
a remodula- one of outputs of said first and second syn-  40  tion compare
circuit. chronous detection means. 9. The demodulator according to claim 8,
wherein 2. The demodulator according to claim 1, wherein      said
remodulation compare circuit comprises said first detection means provides
in-           a voltage controlled oscillator (34') for de- phase
synchronous detection of the input mod-    riving a signal locked to a
signal having a ulated signal, and
predetermined frequency included in an input said second detection means
provides           signal, and 



quadrature synchronous detection of the input        a multiplier (35) and
first and second low modulated signal.                                 pass
filters (36, 45) for generating a signal 50      voltage for controlling
the frequency of an out- 3. The demodulator according to any of claims 1
put signal of said voltage controlled oscillator, and 2, wherein
said second low pass filter (45) being re- said double side band modulated
signal        sponsive to an output of said determining comprises a first
modulated signal obtained by    means for being controlled in the filtering
char- amplitude modulation of said first signal and a   55  acteristics.
second modulated signal obtained by ampli- tude modulation of a second
signal which is    10. The demodulator according to claim 8, wherein
different from said first signal such that the       said second low pass
filter is controlled 9    15                EP 0 293 828 B1
16 a carrier suppressed AM signal and a carrier non-      phase thereof is
in a quadrature relation to the suppressed AM signal orthogonal to each
other are      phase of said first modulated signal, and simultaneously
applied, a signal obtained by de-          said selecting means is
controlled such modulating the carrier suppressed AM signal is        that
said second signal is always outputted. always obtained.
5 Additionally, according to the present invention,  4. The demodulator
according to claim 3, wherein in the DSB demodulator for demodulating the
RDS           said first modulated signal is an amplitude- signal and the
ARI signal, the presence or absence     modulated signal having a carrier
and said of the ARI signal is detected in response to the       second
modulated signal is a carrier sup- level of the IPS detected output. The
DSB de-  10      pressed amplitude-modulated signal, and modulator selects
the QS detected output when the         said selecting means selects the
output of ARI signal exists while otherwise selecting the IPS   said second
synchronous detection means detected output. Thus, there is provided a de-
when said determining means determines the modulator which can always
output the demodu-          presence of said first signal while selecting
the lated RDS signal.                             15       output of said
first synchronous detection Additionally, since the output of the ARI
detec-   means when said determining means deter- tor is applied to the ARI
signal processing portion,   mines the absence of said first signal. a DSB
demodulator which is compatible for the ARI signal and the RDS signal can
be achieved.         5. The demodulator according to any of claims 1 20
to 4, wherein Claims
said. determining means comprises means for detecting the output level of
said first syn- 1. A device for demodulating a double side band
chronous detection means to compare the signal externally applied having
first synchro-    same with a predetermined reference level. nous detection
means (2, 4, 5) for synchro-   25 nously detecting an input modulated
signal in a  6. The demodulator according to any of claims 1 first phase
relation and second synchronous        to 5, wherein detection means (3, 4,
8, 10) for synchronously       said first signal comprises an ARI signal
detecting the input modulated signal in a          and said second signal
comprises an RDS quadrature phase relation to said first phase   30
signal. relation; characterized by:                              7. The
demodulator according to any of claims 1 means (11, 41, 72) for determining
wheth-      to 6, wherein er or not a predetermined first signals is in-
said demodulator comprises a Costas loop cluded in an output signal from
said first syn-   35  circuit. chronous detection means, and means (12, 42,
65) responsive to a signal   8. The demodulator according to any of claims
1 indicating the result of the determination from    to 6, wherein said
determining means for selectively passing         said' demodulator
comprises a remodula- one of outputs of said first and second syn-  40
tion compare circuit. chronous detection means. 9. The demodulator
according to claim 8, wherein 2. The demodulator according to claim 1,
wherein      said remodulation compare circuit comprises said first
detection means provides in-            a voltage controlled oscillator
(34') for de- phase synchronous detection of the input mod-  45  riving a
signal locked to a signal having a 



ulated signal, and                                 predetermined frequency
included in an input said second detection means provides
signal, and quadrature synchronous detection of the input          a
multiplier (35) and first and second low modulated signal.
pass filters (36, 45) for generating a signal 50      voltage for
controlling the frequency of an out- 3. The demodulator according to any of
claims 1        put signal of said voltage controlled oscillator, and 2,
wherein                                         said second low pass filter
(45) being re- said double side band modulated signal          sponsive to
an output of said determining comprises a first modulated signal obtained
by  -    means for being controlled in the filtering char- amplitude
modulation of said first signal and a   55  acteristics. second modulated
signal obtained by ampli- tude modulation of a second signal which is
10. The demodulator according to claim 8. wherein different from said first
signal such that the         said second low pass filter is controlled 9
17                EP 0 293 828 B1                   18            C    L
M S such that the time constant provided when the     tection step
comprising the steps of: input signal includes only the RDS signal is
generating a signal locked to a carrier included smaller than the time
constant provided when     in an input modulated signal wave, the input
signal includes the RDS signal and          determining whether or nor said
in-phase the ARI signal.                           5       synchronous
detected output crosses a pre- determined reference level, and 11. The
demodulator according to any of claims 1         inverting the phase of the
signal of said to 6, wherein                                    input
modulated signal wave in response to the said demodulator comprises a
reverse          cross determination in the determining step. modulation
circuit.                       10 16. The method according to any of claims
12 and 12. A method for demodulating double side band       13, which
further comprises the steps of: modulated signal, comprising the steps of:
multiplying said in-phase synchronous de- performing in-phase synchronous
detec-        tected output by said quadrature synchronous tion of an input
modulated signal,        15      detected output, and performing quadrature
synchronous detec-          generating a signal locked to the carrier tion
of the input modulated signal, character-    included in said input
modulated signal under Ized by.
control of the result of said multiplication. determining whether or not a
predeter- mined signal is included in an in-phase syn-  20  17. The method
according to claim 13, wherein chronous detected output, and
said carrier suppressed amplitude-modu- selecting one of the in-phase
synchronous      lated signal comprises an RIDS signal and said detected
output and a quadrature synchronous      carrier non-suppressed
amplitude-modulated detected output in response to the result of the
signal comprises an ARI signal. determination in said determining step.
25 PatentansprUche 13. The method according to claim 12, wherein said
double side band modulated signal     1. Vorrichtung~ zum  Demodulieren
eines extem comprises a carrier non-suppressed amplitude-     angelegten
Zweiseitenband-Signals mit einer modulated signal and a carrier suppressed
am-   so  ersten Synchron-Detektoreinrichtung (2, 4, 5) plitude-modulated
signal, said two modulated      zum synchronen Detektieren eines
modulierten signals being quadrature-modulated.
Eingangssignals in elner ersten Phasenbezie- said determining step
comprises the step       hung und einer zweiten Synchron-Detektorein- of
detecting a signal obtained by demodulating    richtung (3, 4, 8, 10) zum
synchronen Detektie- said carrier non-suppressed amplitude-modu-  35   ren
des modulierten Eingangssignals in einer lated signal, and
Quadratur-Phasenbeziehung zur ersten Pha- said selecting step comprises the
step of     senbeziehung, selectively passing said quadrature synchro-
gekennzelchnst durch: nous detected output to apply the same to an
eine Einrichtung (11, 41, 72) zum Bestimmen, output terminal in response to
the detection of  40  ob in einem Ausgangssignal der ersten Syn- the signal
obtained by demodulating said car-     chrondetektoreinrichtung ein
vorbestimmtes er- rier non-suppressed amplitude-modulated sig-      stes
Signal enthalten ist, nal in said determining step.                     und



eine Einrichtung (12, 42, 65), die auf ein Signal 14. The method according
to claim  12 or 13,  45     anspricht, weiches das Ergebnis der Bestim-
wherein said quadrature synchronous detection     mung von der
Bestimmungseinrichtung ist, um step comprises the steps of:
selektiv einen der AusgAnge der ersten und generating a signal locked to a
carrier in-   zweiten Synchron-Detektoreinrichtungen pas- cluded in the
input modulated signal,             sieren zu lassen. determining whether
or not an in-phase  5o synchronous detection output signal crosses a  2.
Demodulator nach Anspruch 1, predetermined reference level, and
dadurch gekennzelchnet, daB die erste De- inverting the phase of said
locked signal in  tektoreinrichtung eine gleichphasige, synchro- response
to the cross determination in the        ne Detektion des modulierten
Eingangssignals determining step.                         55
durchfdhrt und daB die zweite Detektoreinrichtung eine synchrone 16. The
method according to any of claims 12 and     Quadratur-Detektion  des
modulierten  Emn- 13, wherein said quadrature synchronous de-
gangssignals durchfthrt. 10    19                EP 0 293 828 B1
20        111111 11111111111 !    1 3. Demodulator nach einem der AnsprUche
1 und         weist: 2,
einen spannungsgesteuerten Oszillator (34') dadurch gekennzelchnet, daB das
Zweisei-          zum Ableiten eines Signals, synchronisiert mit
tenband-Signal aufweist ein erstes moduliertes     einem  Signal, mit einer
vorbestimmten Fre- Signal, das durch eine Amplitudenmodulation   5
quenz, das in einem Eingangssignal enthalten des ersten Signals erhalten
wird, und ein zwei-   ist, und tes moduliertes Signal, das durch eine
Ampli-     einen Vervielfacher (35) und eonen ersten und tudenmodulation
eines zweiten Signals, wel-        einen zweiten Niederpaffilter (36, 45)
zum Er- ches sich vom ersten Signal dadurch unter-        zeugen einer
Signalspannung zum Steuern der scheidet, daB seine Phase gegenlber der Pha-
10   Frequenz eines Ausgangssignals des span- se des ersten modulierten
Signals um 90            nungsgesteuerten Oszillators, verschoben ist,
erhalten wird, und                 wobei das zweite NiederpaBfilter (45)
auf einen daB die Wahleinrichtung so gesteuert ist, daB      Ausgang  der
Bestimmungseinrichtung  an- das zweite Signal immer ausgegeben wird.
spricht zur Steuerung seiner Filtercharakteristi- 15      ka. 4.
Demodulator nach Anspruch 3, dadurch gekennzeichnet, daB das erste mo-
10. Demodulator nach Anspruch 8, dulierte Signal ein amplitudenmoduliertes
Si-      dadurch gekennzelchnet, daB das zweite Nie- gnal mit einer
Tragerwelle und das zweite mo-      derpagfilter so gesteuert ist, daB die
Zeitkon- dulierte Signal ein amplitudenmoduliertes Si-  20  stante, die
verwendet wird, wenn das Ein- gnal mit unterdrUcktem Trager ist und
gangssignal nur das RDS-Signal enthalt, klei- daB die Wghleinrichtung den
Ausgang der            ner ist als die Zeitkonstante, die verwendet zweiten
SynchronDetektoreinrichtung  wAhlt,       wird, wenn das Eingangssignal das
RDS-Signal wenn die Bestimmungseinrichtung die Anwe-          und das
ARI-Signal enthalt. senheit des ersten Signals feststellt, wahrend   25 sie
den Ausgang der ersten Synchron-Detek-     11. Demodulator nach einem der
AnsprUche 1 bis toreinrichtung wahlt, wenn die Bestimmungs-        6,
einrichtung die Abwesenheit des ersten Si-         dadurch gekennzeichnet,
daB der Demodula- gnals feststellt.                                 tor
eine Umkehrmodulations-Schaltung auf- 30      weist. 5. Demodulator nach
einem der AnsprUche 1 bis 4,
12. Verfahren zum Demodulieren eines modulier- dadurch gekennzelchnet, daB
die Bestim-           ten Zweiseitenband-Signals mit den Schritten:
mungseinrichtung Mittel zum Detektieren des        DurchfUhren der
phasengleichen, synchronen Ausgangspegels der ersten Synchron-Detek-  35
Detektion eines modulierten Eingangssignals, toreinrichtung hat, um diesen
mit einem vorbe-     DurchfUhren einer quadraturmodulierten Syn- stimmten
Bezugspegel zu vergleichen.               chron-Detektion des
Eingangssignals, gekennzelchnet durch die Schritte: 6. Demodulator nach
einem der AnsprUche 1 bis         Bestimmen, ob ein vorbestimmtes Signal in
5,                                        40       einen phasengleichen,
synchron-detektierten dadurch gekennzelchnet, daB das erste Si-
Ausgangssignal enthalten ist oder nicht, und 



gnal ein ARI-Signal und das zweite Signal ein      Wahlen eines der
Ausgangssignale von den RDS-Signal aufweist.
phasengleichen, synchron detektierten Aus- gang und einen
quadraturmodulierten syn- 7. Demodulator nach einem der AnsprUche 1 bis  45
chron-detektierten Ausgang, in Abhangigkeit 6,
von dem Ergebnis der Bestimmung in dem dadurch gekennzelchnet, daB der
Demodula-          Bestimmungsschritt. tor eine Costas-Schleifenschaltung
aufweist. 13. Verfahren nach Anspruch 12, . Demodulator nach einem der
Ansprache 1 bis  5o      dadurch gekennzelchnet, daB das modulierte 6,
Zweiseitenband-Signal ein amplitudenmodulier- dadurch gekennzelchnet, daB
der Demodula-         tes Signal mit nicht unterdrUcktem Triger und tor
eine ModulationsUbertragungs-Vergleicher-      ein amplitudenmoduliertes
Signal mit unter- schaltung hat.
drUcktem Trager aufweist, wobei die zwei mo- 5s      dulierten Signale
quadratur-moduliert sind, 9. Demodulator nach Anspruch 8,
daB der Bestimmungsschritt den Schritt Detek- dadurch gekennzelchnet, daB
die Modula-           tieren eines Signals, welches durch Demodu-
tionsUbertragungs-Vergleicherschaltung   auf-     lieren des
amplitudenmodulierten Signals mit    21                EP 0 293 828 B1
22       !   c    l1 M nicht unterdrficktem TrAger erhalten wird, auf-
Revendicatlons weist, und daB der Wihlschritt den Schritt selektives     1.
Dispositif pour demoduler un signal a bande K-_   Durchlassen des
quadraturmodulierten syn-         laterale double applique de maniere
externe chron-detektierten Ausgangs aufweist, um die-   5  comprenant des
premiers moyens de detec- sen in Abhangigkeit von der Detektion des
tion synchrone (2, 4, 5) pour detecter de ma- Signals, welches durch
Demodulieren des am-        Aiere synchrone un signal d'entree module en
plitudenmodulierten Signals mit nicht unter-      une premibre relation de
phase et des seconds drUcktem Trager im Bestimmungsschritt erhal-
moyens de detection synchrone (3, 4, 8, 10) ten worden ist, an eine
Ausgangsklemme an-  io     pour d6tecter de manibre synchrone le signal
zulegen.                                          d'entree modul4 en
relation de quadrature de phase avec ladite premibre relation de phase, 14.
Verfahren nach Anspruch 12 oder 13,               caracterise en ce que:
dadurch gekennzelchnet, daB der synchrone             des moyens (11, 41,
72) servant & deter- Quadratur-Detektionsschritt die Schritte auf-  15
miner si un premier signal predetermine est ou weist:
non inclus dans un signal de sortie provenant Erzeugen eines Signals,
synchronisiert mit ei-    du premier moyen de detection synchrone, et nem
Trager, der im modulierten Eingangssi-            des moyens (12, 42, 65)
sensibles a un gnal enthalten ist;                               signal
indiquant le r6sultat de la determination Bestimmen ob ein phasengleiches,
synchrones   20  & partir du premier moyen de determination
Detektions-Ausgangssignal einen vorbestimm-       pour envoyer
selectivement l'une des sorties ten Bezugspegel kreuzt oder nicht; und
des premier et second moyens de d6tection Umlkehren der Phase des
synchronisierten Si-      synchrone. gnals in Abhangigkeit davon, ob in der
Bestim- mungsstufe ein Kreuzen ermittelt worden ist.    25  2. D6modulateur
selon la revendication 1, dans lequel 15. Verfahren nach einem der
AnsprOche 12 und            le premier moyen de detection assure une 13,
detection en phase synchrone du signal d'en- dadurch gekennzelchnet, daB
der synchrone         trWe module, et Quadratur-Detektionsschritt die
Schritte auf-  3o     dans lequel le second moyen de detection weist:
assure une d6tection de quadrature synchrone Erzeugen eines Signals,
synchronisiert mit ei-    du signal d'entrde modul6. nem Trager, der in der
modulierten Eingangs- signalwelle enthalten ist; Bestimmen, ob der   3.
Demodulateur selon l'une quelconque des re- phasengleiche, synchrone
Detektionsausgang  9s    vendications 1 et 2, dans lequel einen
vorbestimmten Bezugspegel kreuzt oder           le signal modul4 & bande
laterale double nicht, und Umkehren der Phase des Signals         comprend
un premier signal module obtenu der modulierten Eingangssignalwelle in
Abhan-      par modulation d'amplitude du premier signal gigkeit davon, ob
in der Bestimmungsstufe ein     et un second signal modul4 obtenu par modu-
Kreuzen ermittelt worden ist.             40      lation d'amplitude d'un
second signal qui est 



different du premier signal de fagon telle que 16. Verfahren nach einem der
Anspr~che 12 und         la phase de celui-ci est en relation de quadra-
13,                                               ture avec la phase du
premier signal module, J.>   gekennzelochnet durch die weiteren Schritte:
et Multiplizieren des phasengleichen, synchron   45     le moyen de
selection est commande de detektierten Ausgangs mit dem quadraturmo-
manibre telle que le second signal est toujours dulierten,
synchron-detektierten Ausgang und      d6livr6. Erzeugen eines Signals
synchronisiert zum Trager, der in dem modulierten Eingangssignal  4.
Demodulateur selon la revendication 3, dans enthalten ist, gesteuert durch
das Ergebnis der  50  lequel Multiplikation.
le premier signal modul4 est un signal a amplitude moduld comportant une
porteuse et 17. Verfahren nach Anspruch 13, dadurch ge-           dans
loquel le second signal modul6 est un kennzelchnet, daB das
amplitudenmodulierte        signal a amplitude modul4 & porteuse suppri-
Signal mit unterdrUcktem Trager ein RDS-Si-  55   mee, et gnal enthalt und
daB das amplitudenmodulierte         dans lequel le moyen de selection
selec- Signal mit nicht unterdrUcktem Tr~ger ein ARI-    tionne la sortie
du second moyen de detection Signal enthalt.
synchrone lorsque le moyen de determination 12    23                EP 0
293 828 B1                   24          c   L  M determine la presence du
premier signal tout         le demodulateur comprend un circuit de en
s~lectionnant la sortie du premier moyen de    modulation inverse.
detection synchrone lorsque le moyen de d6- Ky    termination determine
l'absence du premier si-  12. Procdde pour la demodulation d'un signal mo-
gnal.                                     5       dule A bando laterale
double, comprenant les dtapes consistant &: 5. D6modulateur selon l'une
quelconque des re-           effectuer une detection en phase synchro-
vendications 1 a 4, dans lequel                   ne d'un signal d'entree
module, le moyen de determination comprend un             effectuer une
detection de quadrature moyen pour detecter le niveau de sortie du   10
synchrone du signal d'entrde module, caract4- premier moyen de d6tection
synchrone pour         rise en ce que: comparer celui-ci & un niveau de
reference           determiner si un signal predetermin6 est predetormine.
ou non inclus dans une sortie en phase synch- rone detoctes, et 6.
Demodulateur selon l'une quelconque des re-  t5       selectionner l'une
des sorties en phase vendications 1 & 5, dans lequel
synchrone detectees et une sortie a quadratu- le premier signal comprend un
signal ARI      re synchrone detectee en rdponse au resultat et dans lequel
le second signal comprend un       de la determination au cours de l'6tape
de signal RDS.                                       determination. 20 7.
Demodulateur solon l'une quelconque des re-    I& Proc~dd solon la
revendication 12, dans lequel vendications 1 a 6, dans lequel
le signal module a bande latdrale double le d6modulateur comprend un
circuit &         comprend un signal a amplitude module a boucle Costas.
porteuse non supprimee et un signal & ampli- 25     tude module & porteuse
supprimde, les deux &  Demodulateur solon l'une quelconque des re-
signaux modules 6tant & quadrature modulee, vendications 1 h 6, dans loquel
l'etape de determination comprend l'etape le demodulateur comprend un
circuit de        de detection d'un signal obtenu par ddmodula- comparaison
de remodulation.                     tion du signal a amplitude modulee &
porteuse 90      non supprimee, et 9. Demodulateur selon la revendication
8, dans           l'etape de s~lection comprend l'etape lequel le circuit
de comparaison de remodula-     consistent a envoyer selectivement la
sortie a tion comprend                                     quadrature
synchrone detectee pour appliquer un oscillateur a tension commandeo (34')
celle-ci a une borne de sortie en reponse a la pour deduire un signal
vorrouilld sur un signal  95  detection du signal obtenu par demodulation
comportant une frequence prdddtermineo in-        du signal a amplitude
module a porteuse non cluse dans un signal d'entree, et
supprimde au cours de l'etape de determina- un multiplicateur (35) et des
premier et      tion. 



second filtres passe-bas (36, 45) pour produire une tension de signal
servant & commander la  4o  14. Procede solon la revendication 12 ou 13,
dans fr6quence d'un signal de sortie de l'oscillateur  loquel l'etape de
detection de quadrature a tension commandeo,
synchrone comprend les etapes consistent a: le second filtre passe-bas (45)
etant sensi-      produire un signal verrouille sur une por- ble a une
sortie du moyen de determination        teuse comprise dans le signal
d'entree modu- pour tre commande dans les caractdristiques  45  1, de
filtrage.                                         determiner si un signal
de sortie de d6tec- tion en phase synchrone croise ou non un 10.
Demodulateur solon la revendication 8, dans      niveau de refdrence
predetermine, et loquel le second filtre passe-bas est comman-
inverser la phase du signal verrouilld en de de maniere tello que la
constante de temps   60  reponse a la determination de croisement au prevue
lorsque le signal d'entrde comprend        cours de l'etape de
determination. soulement le signal RDS ost plus petite que la constante de
temps prevue lorsque le signal   15. Proced4 selon 'une quelconque des
revendi- d'entree comporte le signal RDS et le signal      cations 12 et
13, dans loquel l'6tape de ddtec- ARI.
55      tion de quadrature synchrone compronant les etapes consistent &:
11. Demodulateur selon 'une quelconque des re-           produire un signal
verrouille sur une por- vendications 1 & 6, dans lequel
teuse comprise dans une onde de signal d'en- 13    25                 EP 0
293 828 B1                   26 tr6e modul6, determiner si la sortie en
phase synchrone detectee croise ou non un niveau de r6f~rence v
pr~ddtermin6, et inverser la phase du signal de l'onde de   5 signal
d'entr~e modul4 en r~ponse a la d~ter- mination de croisement au cours
d'une 6tape de determination. 16. Proc~d4 selon I'une quelconque des
revendi-  l0 cations 12 et 13, qui comporte en outre les 6tapes consistant
&: multiplier la sortie en phase synchrone de- tectee par la sortie a
quadrature synchrone d~tectee, et                               15 produire
un signal verrouiII1 sur la porteu- se comprise dans le signal d'entree
modul4 sous le contr8le du r~sultat de la multiplication. 17. Proc~d4 selon
la revendication 13, dans lequel   20 le signal a amplitude module &
porteuse supprimee comporte un signal RDS et dans lequel le signal A
amplitude modul4 A porteuse non supprimde comporte un signal ARI. 25 30 35
40 45 50 55 14    


