
1                  0 082 575                      2 Description
Brief Description of the Drawings FIG. 1 illustrates in block diagram form
an Technical Field                                    energy synchronized
demodulator circuit con- This invention relates generally to demodulator
structed in accordance with the preferred embodi- circuits and, more
particularly, to a demodulator    5    ment of the present invention; and
circuit which is synchronized with a modulated       FIG. 2 is a graphic
timing diagram for the signal by the energy of the modulated signal.
energy synchronized demodulator circuit of FIG.1. Background Art
Description of the Preferred Embodiment Generally, a demodulator must be
syn-   10         Shown in FIG. 1 is an energy synchronized chronized with
a modulated data stream input       demodulator circuit 10 constructed in
accordance signal to provide a valid output. Previous         with the
preferred embodiment of the present methods for acquiring synchronization
with a       invention. Synchronized demodulator circuit 10 is modulated
signal include the continuous trans-     comprised generally of a
differential to single mission of a carrier signal having embedded sync
15   ended conversion portion 12, a window detection bits in a fixed
pattern which can be used to       portion 14, an integration and threshold
detect synchronize the demodulator. A severe limitation   portion 16, a
pulse shaping portion 18, a corre- of using a carrier signal with a sync
pattern is the  lation portion 20 and a storage portion 22. Con- fact that
the pattern occupies a long time period  version portion 12 is comprised of
an operational and delays demodulation of the data stream.   20   amplifier
24 which has an output, a first input Another method for acquiring
synchronization is    coupled to a first line input signal, U1, and a to
add a start bit at the beginning of the data    second input coupled to a
second line input stream signal. However, not only does a start bit
signal, L12. Line input signals LI1 and LI2 rep- require an extra bit for
each data signal, most   resent a modulated signal shown in FIG. 2 from a
applications typically use several stop bits which   25   modulator (not
shown) and, in a preferred require additional bits.
embodiment, represent two lines of a 2, 4 or 6 wire telephone system. The
modulated signal Summary of the Invention                           shown
in FIG. 2 illustrates the conventional Accordingly, an object of the
present invention  Differential Phase Shift Keying (DPSK) modu- is to
provide an improved demodulator circuit  30   lation which utilizes phase
relationship between which is synchronized by the presence of energy    bit
intervals. In other words, in a binary system, a of a modulated signal.
phase reversal at the completion of one cycle indi- Another object of the
present invention is to    cates a binary "1" and no phase reversal
indicates provide an improved synchronized demodulator       a binary "O".
circuit which detects sync with a modulated   35     In a window detection
portion 14, a comparator signal and which is faster than demodulator
26 has a first input coupled to the output of oper- circuits of the prior
art.                         ational amplifier 24, and a second input
coupled In carrying out the above and other objects and  to a positive
threshold voltage level, [err]. A com- advantages of the present invention,
there is pro-  parator 28 has a first input coupled to both the vided, in
one form, differential amplifier means   40   first input of comparator 26
and the output of for providing a single ended output from a modu-
operational amplifier 24, and a second input lated two line input of a 2,
4, or 6 wire telephone  coupled to a negative threshold voltage level
[err]. system. A sync detect circuit is coupled to the out-  An output of
comparator 26 which provides a put of the differential amplifier means and
pro-   signal A is coupled to a first input of an OR gate vides a detection
signal by detecting synchron-   45   30. An output of comparator 28 which
provides a ization with the occurrence of the initial burst of  signal B is
coupled to a second input of OR gate signal energy from the line. The
detection signal  30. The output of OR gate 30 provides a first is
integrated by a counter to provide an integra-  detection signal C. A
comparator 32 has a first tion signal which is coupled to a threshold
detec-  input coupled to the first inputs of comparators 26 tor and decoded
from the counter. The threshold   so   and 28 and to the output of
operational amplifier detector provides a sync detect signal when the
24. Comparator 32 has a second input coupled to integration signal exceeds
a predetermined level.  a reference voltage, say analog ground, [err], and
The sync detect signal is coupled to a filter to pro-  .  an output coupled
to a correlator circuit 34. The vide a valid data signal which indicates
the       output of comparator 32 provides a second detec- acquisition of
synchronization of the demodulator   55   tion signal D. with the modulated
signal. A correlator is coupled   In integration and threshold detect
portion 16, to the sync detect circuit which uses the detection  an up-down
counter 36 has an input coupled to signal to provide valid data bits. The
valid data  the output of OR gate 30 and an output coupled to bits are
stored until the occurrence of the valid  pulse shaping portion 18. A clock
signal genera- data signal.                                 so   ted by
conventional clock means 38 is coupled to The above and other objects,
features and        up-down counter 36. In a preferred embodiment,
advantages of the present invention will be more   up-down counter 36 is a
conventional counter clearly understood from the following detailed
circuit capable of counting at varying rates. description taken in
conjunction with the accom-   Counter 36 functionally provides an
integration panying drawings.                            65   signal whose
level is an integration over time of a 2  



3                  0 082 575                       4 digital input signal
and provides an output sync    between pulses, up-down counter 36 still
pro- detect signal E when the integration signal ex-     vides a sync
detect signal E which is above the ceeds a predetermined threshold level.
predetermined mid-range level. Between the In pulse shaping portion 18, an
input of a digital  pulses of detection signal C, up-down counter 36 filter
40 is coupled to the output of up-down    5    begins counting down at a
second predetermined counter 36. Filter 40 represents a conventional
rate. The second predetermined rate is slower digital filter which is
functionally capable of pro-  than the first count rate so that the
synchroniza- viding a constant level output signal as long as a  tion
threshold level is not reached during the time varying input signal applied
thereto remains  intervals between pulses of data of detection above a
predetermined threshold level for a pre-   10   signal C. Since the level
of sync detect signal E is determined amount of time. Included in filter 40
is  constantly changing, signal E is coupled to filter conventional
circuitry for performing an al-       40 which provides a valid data signal
of constant gorithm which calculates the timing and duration
predetermined level whenever sync detect signal of the sync detect signal E
and for validating the  E is greater than the synchronization threshold
synchronization. The output of filter 40 is a signal   15  level. which
represents the presence of synchronized        In pulse shaping portion 18,
before filter 40 pro- valid data.
vides the valid data signal, an algorithm is per- In correlation portion
20, correlator 34 has the  formed by conventional logic circuitry (not
clock signal of clock means 38 coupled thereto.    shown) to validate the
presence, timing and An output of correlator 34 which provides a signal
20   duration of sync detect signal E. The algorithm is D' is coupled to an
input of storage portion 22    implemented by a circuit which times the
pre- which comprises a storage register 42. In a pre-   sence of sync
detect signal E and determines ferred embodiment, correlator 34 is a
conven-      whether or not the duration sync detect signal E is tional
circuit (not shown) capable of detecting     within a predetermined
percentage of the dura- either a phase or a frequency relationship be-   25
tion of the modulated line input signal. Thus the tween predetermined bit
intervals of a modulated   purpose of the algorithm is to validate sync
detect input signal and providing a digital signal indica-  signal E and
determine whether or not signal E tive of the phase or frequency
relationship for    resulted only from a continuous flow of noise on each
of the bit intervals. When DPSK modulation    the line input. The algorithm
also insures that the is used, the modulated input signal is sampled   30
valid data signal is not interrupted in case signal E during consecutive
cycles and the samples are      drops below the mid range level for one
cycle then compared to correlate a change in phase.      because of noise
interference during the presence Therefore correlator 34 may be implemented
by      of the modulated input signal. selectively coupling the samples to
an exclusive     Typically, every modulator/demodulator sys- OR logic gate.
The output signal D' of correlator   35   tern  must prevent noise from
interrupting 34 represents valid demodulated data which is
synchronization and proper data transmission. In stored by storage register
42.                     an example shown in FIG. 2, a noise pulse 44 is In
operation, the line input signal shown in FIG.  present on the line input.
In a telephone system, 2 is coupled to the inputs of operational amplifier
transformer action will produce both a positive 24. The threshold levels
[err] and [err] are pre-   40   and a negative pulse at the line input.
Therefore, determined at some positive and negative level,    first
detection signal C has two pulses generated respectively. For each portion
of the line input   at the output of OR gate 30 by a single noise spike.
signal which is more positive than [err], com-     However, up-down counter
36 never counts up to parator 26 provides a pulse shown as signal A.    the
synchronization threshold level, and as a Similarly, for each portion of
the line input signal   45   result, filter 40 never provides a valid data
signal. which is more negative than VTH2. comparator 28    Therefore,
demodulator circuit 10 is insensitive to provides a pulse shown as signal
B. Thus, corn-    short duration noise interference. parators 26 and 28 and
OR gate 30 function as a      Synchronization of the line input signal with
the window detector to receive the modulated input     demodulator has been
accomplished beginning line signal and provide a detection signal. The   so
with the initial burst of energy from the line input window includes all
voltage levels more positive   signal. Simultaneous with the action of
up-down than [err] and all voltage levels more negative     counter 36,
second detection signal D is coupled than [err]. The output of OR gate 30
shown as       to correlator 34. Correlator 34 detects a phase detection
signal C is the combination of pulses    relationship between consecutive
cycles. When from signals A and B. Up-down counter 36 func-   55   the
phase reverses, signal D provides two con- tions as both an integrator and
a threshold detec-  secutive pulses of the same polarity. When no tor.
After detection signal C is received, up-down  phase reversal occurs,
signal D provides alter- counter 36 begins counting up the length of the
nating pulses. Therefore, correlator 34 provides presence of detection
signal C at a first predeter-  the binary demodulated output signal D'
which is mined rate. If detection signal C remains present   so   coupled
to storage register 42. When the valid until up-down counter 36 counts up
to a mid-       data signal is present, synchronized demodulated range
value or a synchronization threshold level,  data can be transferred out of
storage register 42. then threshold detection means in up-down
Similarly, correlator 34 can be adapted to counter 36 provide a constant
level sync detect    demodulate a line input signal by detecting a fre- 



signal E. When detection signal C is not present   65   quency relationship
between predetermined bit    5                   0 082 575
6 intervals of first detection signal D. Frequency    of claim 1 wherein
said window detection means demodulation may be accomplished by correlator
are further characterized by: 34 if the modulated line input signal
utilizes con-   a first comparator (26) having a first input ventional FSK
modulation instead of DPSK modu-      coupled to an output of said
differential amplifier lation.                                        5
means, a second input coupled to said positive While the invention has been
described in the     threshold voltage, and an output for providing a
context of a preferred embodiment, it will be       first signal (A) when
the amplitude of said modu- apparent to those skilled in the art that the
present  lation signal exceeds the predetermined positive invention may be
modified in numerous ways          threshold level; and may assume many
embodiments other than    to      a second comparator (28) having a first
input that specifically set out and described above.      coupled to the
output of said differential amplifier Accordingly, it is intended by the
appended         means, a second input coupled to said negative claims to
cover all modifications which fall within  threshold voltage, and an
output, for providing a their scope.
second signal (B) when the amplitude of said 15   modulation signal exceeds
the predetermined Claims
negative threshold level; logic means (30) having a first input coupled to
1. An energy synchronized demodulator circuit     said first signal, a
second input coupled to said (10) for detecting, synchronizing and demodu-
second signal and an output, for providing said lating a modulated signal
characterized by:   20   first detection signal; and differential amplifier
means (12) for receiving     a third comparator (32) having a first input
said modulated signal, and for providing a modu-    coupled to the output
of said differential amplifier lation signal related to the AC component of
said   means, a second input coupled to said reference modulated signal;
voltage, and an output for providing said second window detection means
(14) coupled to said   25   detection signal. differential amplifier means,
for receiving the       3. The energy synchronized demodulator circuit
modulation signal, and providing a first detection  of claim 2 wherein said
integration means are signal (C) when the amplitude of said modulation
characterized by a counter (36) having an input signal exceeds
predetermined positive and nega-     coupled to the output of said logic
means, for tive half cycle threshold levels and a second    30   counting
the duration of said first detection signal detection signal (D) of
predetermined positive      and providing said integration signal. and
negative levels in response to said modu-         4. The energy
synchronized demodulator circuit lation signal varying above and below,
respec-      of claim  3 wherein said threshold detection tively, a
reference voltage;                        means are characterized by said
counter for de- integration means (16) coupled to said window    35
tecting said integration signal exceeding the pre- detection means, for
receiving said first detection  determined threshold level. signal, and
providing an integration signal the       5. The energy synchronized
demodulator circuit level of which is an integration over time of said  of
claim 2 wherein said correlation means are first detection signal;
characterized by second logic means having first threshold detection means
(16) coupled to said   40   and second inputs selectively coupled to pre-
integration means, for receiving said integration   determined bit
intervals of said second detection signal and providing a sync detect
signal indica-    signal, and an output, for providing said data bit tive
of the detection of said modulated signal in   indicative of said phase or
frequency relationship response to said integration signal exceeding a
for each of the bit intervals. predetermined synchronization threshold
level;    45  6. The energy synchronized demodulator circuit correlation
means (20) coupled to said window      of claim 2 wherein said pulse
shaping means are detection means, for receiving said second detec-
characterized as being a filter (40). tion signal, detecting either a phase
or a fre-       7.Theenergysynchronizeddemodulatorcircuit quency
relationship between predetermined bit       of claim 6 wherein said pulse
shaping means are intervals of said second detection signal, and pro-   50
further characterized by third logic means for per- viding a data bit
indicative of said phase or fre-  forming an algorithm to validate the
presence, quency relationship for each of said bit intervals;  timing and
duration of said sync detect signal. storage means (22) coupled to said
correlation      8. Method of synchronously detecting a modu- means, for
receiving said data bits, and storing a  lated signal and demodulating the
modulated predetermined number of the most recently re-   55   signal,
characterized by the steps of: ceived of said data bits; and
receiving said modulated signal and providing pulse shaping means (18)
coupled to said           a modulation signal related to the AC component
threshold detection means, for receiving said        of said modulated
signal; sync detect signal, and providing a valid data        providing a
first detection signal (C) when the signal indicative of both the
acquisition of   60   amplitude of said modulation signal exceeds pre-
synchronization and the validity of the data bits   determined positive and
negative half cycle stored in said storage means in response to the
threshold levels, and also providing a second 



presence of said sync detect signal for at least    detection signal (D) in
response to said modu- said predetermined number of bit intervals.
lation signal varying above and below a reference 2. The energy
synchronized demodulator circuit   65   voltage; 4    5                   0
082 575                       6 intervals of first detection signal D.
Frequency    of claim 1 wherein said window detection means demodulation
may be accomplished by correlator       are further characterized by: 34 if
the modulated line input signal utilizes con-   a first comparator (26)
having a first input ventional FSK modulation instead of DPSK modu-
coupled to an output of said differential amplifier lation.
5    means, a second input coupled to said positive While the invention has
been described in the      threshold voltage, and an output for providing a
context of a preferred embodiment, it will be       first signal (A) when
the amplitude of said modu- apparent to those skilled in the art that the
present  lation signal exceeds the predetermined positive invention may be
modified in numerous ways          threshold level; and may assume many
embodiments other than    10      a second comparator (28) having a first
input that specifically set out and described above.       coupled to the
output of said differential amplifier Accordingly, it is intended by the
appended          means, a second input coupled to said negative claims to
cover all modifications which fall within  threshold voltage, and an
output, for providing a their scope.
second signal (B) when the amplitude of said 15    modulation signal
exceeds the predetermined Claims
negative threshold level; logic means (30) having a first input coupled to
1. An energy synchronized demodulator circuit     said first signal, a
second input coupled to said (10) for detecting, synchronizing and demodu-
second signal and an output, for providing said lating a modulated signal
characterized by:    20   first detection signal; and differential
amplifier means (12) for receiving      a third comparator (32) having a
first input said modulated signal, and for providing a modu-     coupled to
the output of said differential amplifier lation signal related to the AC
component of said    means, a second input coupled to said reference
modulated signal;                                   voltage, and an output
for providing said second window detection means (14) coupled to said   25
detection signal. differential amplifier means, for receiving the       3.
The energy synchronized demodulator circuit modulation signal, and
providing a first detection   of claim 2 wherein said integration means are
signal (C) when the amplitude of said modulation     characterized by a
counter (36) having an input signal exceeds predetermined positive and
nega-     coupled to the output of said logic means, for tive half cycle
threshold levels and a second    30   counting the duration of said first
detection signal detection signal (D) of predetermined positive      and
providing said integration signal. and negative levels in response to said
modu-         4. The energy synchronized demodulator circuit lation signal
varying above and below, respec-      of claim  3 wherein said threshold
detection tively, a reference voltage;                         means are
characterized by said counter for de- integration means (16) coupled to
said window    35   tecting said integration signal exceeding the pre-
detection means, for receiving said first detection  determined threshold
level. signal, and providing an integration signal the       5. The energy
synchronized demodulator circuit level of which is an integration over time
of said   of claim 2 wherein said correlation means are first detection
signal;                              characterized by second logic means
having first threshold detection means (16) coupled to said   40   and
second inputs selectively coupled to pre- integration means, for receiving
said integration    determined bit intervals of said second detection
signal and providing a sync detect signal indica-    signal, and an output,
for providing said data bit tive of the detection of said modulated signal
in   indicative of said phase or frequency relationship response to said
integration signal exceeding a      for each of the bit intervals.
predetermined synchronization threshold level;    45  6. The energy
synchronized demodulator circuit correlation means (20) coupled to said
window      of claim 2 wherein said pulse shaping means are detection
means, for receiving said second detec-    characterized as being a filter
(40). tion signal, detecting either a phase or a fre-        7. The energy
synchronized demodulator circuit quency relationship between predetermined
bit        of claim 6 wherein said pulse shaping means are intervals of
said second detection signal, and pro-   50   further characterized by
third logic means for per- viding a data bit indicative of said phase or
fre-   forming an algorithm to validate the presence, quency relationship
for each of said bit intervals;  timing and duration of said sync detect
signal. storage means (22) coupled to said correlation      8. Method of
synchronously detecting a modu- means, for receiving said data bits, and
storing a   lated signal and demodulating the modulated predetermined
number of the most recently re-   55   signal, characterized by the steps
of: ceived of said data bits; and                         receiving said
modulated signal and providing pulse shaping means (18) coupled to said
a modulation signal related to the AC component threshold detection means,
for receiving said        of said modulated signal; sync detect signal, and
providing a valid data        providing a first detection signal (C) when
the 



signal indicative of both the acquisition of   60   amplitude of said
modulation signal exceeds pre- synchronization and the validity of the data
bits    determined positive and negative half cycle stored in said storage
means in response to the     threshold levels, and also providing a second
presence of said sync detect signal for at least     detection signal (D)
in response to said modu- said predetermined number of bit intervals.
lation signal varying above and below a reference 2. The energy
synchronized demodulator circuit   65   voltage; 4    7                  0
082 575                      8 integrating said first detection signal and
pro-  Korrelationseinrichtung verbunden ist, um die viding an integration
signal the level of which is  Datenbits aufzunehmen und eine vorbestimmte
an integration over time of said detection signal;  Anzahl der zuletzt
empfangenen Datenbits zu providing a sync detect signal (E) indicative of
speichern; und the detection of said modulated signal in    5      eine
Impulsformereinrichtung (18), die mit der response to said integration
signal exceeding a   Schwellenwertdetektoreinrichtung verbunden ist,
predetermined synchronization threshold level;    um  das
Synchrondetektorsignal aufzunehmen detecting either a phase or a frequency
relation-  und ein gultiges Datensignal abzugeben, das ship between
predetermined bit intervals of said  sowohl die Annahme der Synchronisation
als second detection signal, and providing a data bit  10   auch die
Gultigkeit der in der Speichereinrichtung indicative of said detected phase
or frequency    gespeicherten Datenbits in Abhangigkeit vom relationship
for each of said bit intervals;      Vorhandensein des
Synchrondetektorsignals fur storing a predetermined number of the most
wenigstens die vorbestimmte Anzahl von Bitinter- recently received of said
data bits; and          valls anzeigt. providing a valid data signal
indicative of both   15    2. Energiesynchronisierter Demodulatorkreis the
acquisition of synchronization and the validity  nach Anspruch 1, bei dem
die Fensterdetektorein- of the data bits stored, in response to the pre-
richtung weiterhin gekennzeichnet ist durch sence of said sync detect
signal for at least said  einen ersten Komparator (26), der einen ersten
predetermined number of bit intervals.            Eingang hat, der mit
einem  Ausgang der 20   Differenzverstarkereinrichtung  verbunden  ist,
Patentansprfiche                                  einen zweiten Eingang
hat, der mit der positiven Schwellenwertspannung verbunden ist, und 1.
Energiesynchronisierter Demodulatorkreis      einen Ausgang hat, um ein
erstes Signal (A) abzu- (10)  zum   Ermitteln,  Synchronisieren  und
geben, wenn die Amplitude des Modulations- Demodulieren  eines  modulierten
Signals,   25   signals den vorbestimmten positiven Schwellen-
gekennzeichnet durch                              wertpegel Obersteigt;
eine Differentialverstarkereinrichtung (12) zum   einen zweiten Komparator
(28), der einen er- Empfangen- des modulierten Signals und zum        sten
Eingang hat, der mit dem Ausgang der Abgeben eines Modulationssignals, das
auf die      Differenzverstarkereinrichtung  verbunden  ist,
Wechselstromkomponente des modulierten Si-  30   einen zweiten Eingang hat,
der mit der negativen gnals bezogen ist;
Schwellenwertspannung  verbunden  ist, und eine Fensterdetektoreinrichtung
(14), die mit    einen Ausgang hat, um ein zweites Signal (B) der
Differentialverstarkereinrichtung verbunden   abzugeben, wenn die Amplitude
des Modu- ist, um das Modulationssignal zu empfangen und    lationssignals
den  vorbestimmten  negativen um  ein erstes Detektorsignal (C) abzugeben,
35   Schwellenwertpegel Obersteigt; wenn die Amplitude des
Modulationssignals           eine logische Einrichtung (30) mit einem
ersten vorbestimmte positive und negative Halbzyklus-    Eingang, der mit
dem ersten Signal verbunden schwellenwerte Obersteigt, und ein zweites
Detek-  ist, und einem zweiten Eingang, der mit dem torsignal (D)
vorbestimmter positiver und nega-   zweiten Signal verbunden ist, und einem
Aus- tiver Pegel in Abhangigkeit von dem  Modu-   40   gang, um das erste
Detektorsignal abzugeben; lationssignal abzugeben, die oberhalb bzw. unter-
und halb einer Bezugsspannung schwanken;                einen dritten
Komparator (32) mit einem ersten eine Integrationseinrichtung (16), die mit
der   Eingang, der mit dem Ausgang der Differenzver-
Fensterdetektoreinrichtung verbunden ist, um       stirkereinrichtung
verbunden ist, einem zweiten das erste Detektorsignal aufzunehmen und ein
45   Eingang, der mit der Bezugsspannung verbunden Integrationssignal
abzugeben, dessen Pegel eine    ist, und einem Ausgang zum Abgeben des
zwei- Integration uber der Zeit des ersten Detektor-    ten
Detektorsignals. signals ist;                                        3.
Energiesynchronisierter Demodulatorkreis eine
Schwellenwertdetektoreinrichtung  (16),     nach Anspruch 2, bei dem die
Integrationseinrich- die mit der Integrationseinrichtung verbunden ist,  50
tung gekennzeichnet ist durch einen Zihler (36) um das Integrationssignal
aufzunehmen und ein     mit einem Eingang, der mit dem Ausgang der
Synchrondetektorsignal abzugeben, das die         logischen Einrichtung
verbunden ist, um die Dau- Ermittlung des modulierten Signals in Abhangig-
er des ersten Detektorsignals zu zahlen und das keit davon anzeigt, daB das
Integrationssignal    Integrationssignal abzugeben. einen    vorbestimmten
Synchronisations-   55    4. Energiesynchronisierter Demodulatorkreis
schwellenwertpegel ubersteigt;                     nach Anspruch 3, bei dem
die Schwellenwert- 



eine Korrelationseinrichtung (20), die mit der   detektoreinrichtung
gekennzeichnet ist durch den Fensterdetektoreinrichtung verbunden ist, um
Zahler zur Ermittlung des Integrationssignals, das das zweite
Detektorsignal aufzunehmen, die ent-    den vorbestimmten
Schwellenwertpegel Ober- weder ein Phasen- oder ein Frequenzverhaltnis   60
steigt. zwischen vorbestimmten Bitintervalls des zweiten    5.
Energiesynchronisierter Demodulatorkreis Detektorsignals ermittelt und ein
Datenbit abgibt,  nach Anspruch 2, bei dem die Korrelationseinrich- das fur
jedes der genannten Bitintervalle des     tung gekennzeichnet ist durch
eine zweite logi- Phasen- oder Frequenzverhaltnis anzeigt;          sche
Einrichtung mit ersten und zweiten Ein- eine Speichereinrichtung (22), die
mit der   65   gangen, die selektiv mit vorbestimmten Bitinter- 5 L~~
~~~~~~~~~~~~~~~~~~~~~~ 11111111111111111116111111111 *t*Lc   L  N   s ' , *
:, .t :~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~':iS.'~~~~~~~~~~~~ :-!  1...    9
0 082 575                      10 valis des zweiten Detektorsignals
verbunden sind,  moyen d'amplificateur diff6rentiel pour recevoir und einem
Ausgang zum Abgeben des Datenbits,      le signal de modulation et fournir
un premier das fOr das Phasen- oder Frequenzverhaltnis fOr   signal de
d6tection (C) quand I'amplitude du jedes der Bitintervalle reprAsentativ
ist.        signal de demodulation d6passe des niveaux de 6.
Energiesynchronisierter Demodulatorkreis    5    seuil m6dians
pr6determin6s positif et negatif et nach Anspruch 2, bei dem die
Impulsformungs-      un second signal de detection (D) de niveaux pre-
einrichtung dadurch gekennzeichnet ist, dal3 sie  determin6s positif et
n6gatif en r6ponse au fait ein Filter (40) ist.
que le signal de modulation varie au-dessus et en- 7.
Energiesynchronisierter Demodulatorkreis      dessous, respectivement,
d'une tension de r6f6- nach Anspruch 6, bei dem die Impulsformungs-   to
rence; einrichtung weiterhin gekennzeichnet ist durch      un moyen
d'integration (18) coupl6 au moyen eins dritte logische Einrichtung zur
AusfOhrung   de detection & fenetre pour recevoir le premier sines
Algorithmus, um die Anwesenheit, die Zeit-  signal de d6tection et foumir
un signal d'intdgra- abstimmung und die Dauer des Synchron-            tion
dont le niveau correspond a une integration detektorsignals zu bestitigen.
15   dans le temps du premier signal de d6tection; 8. Verfahren zum
synchronen Ermitteln sines        un moyen de d6tection de seuil (16)
couple au modulierten Signals und zum Demodulieren des      moyen
d'int6gration pour recevoir le signal modulierten Signals, gekennzeichnet
durch die     d'integration et fournir un signal de detection de Schritte:
synchronisation indicatif de la detection du signal Empfangen des
modulierten Signals und Erzeu-   20   modul6 en r6ponse au fait que le
signal d'int6gra- gen sines Modulationssignals, das auf die         tion
depasse un niveau de tension de synchro- Wechselstromkomponente des
modulierten Si-         nisation pr6determin6; s-'   gnals bezogen ist;
un moyen de correlation (20) coupl6 au moyen Erzeugen sines ersten
Detektorsignals (C),       de detection 3 fenAtre pour recevoir le second
wenn die Amplitude des Modulationssignals   25   signal de d6tection,
d6tecter une relation de vorbestimmte positive und negative Halbzyklus-
phase ou de fr6quence entre des intervalles de schwellenwertpegel
Obersteigt, und zum Erzeu-      bits predetermines du second signal de
detection, gen  sines zweiten  Detektorsignals  (D) in        et fournir un
bit de donnees indicatif de ladite Abhangigkeit davon, dai das
Modulationssignal     relation de phase ou de frdquence pour chacun
oberhalb und unterhalb einer Bezugsspannung    30   des intervalles de
bits; variiert;                                           un moyen de
memorisation (22) coupl6 au Integrieren des ersten Detektorsignals und Er-
m6yen de correlation pour recevoir les bits de zeugen sines
Integrationssignals, dessen Pegel     donnees et memoriser un nombre
pr6determine sine Integration Ober der Zeit des Detektorsignals  des bits
de donn6es les plus recemment regus; et ist;
35     un moyen de miss en forms d'impulsions (18) Erzeugen sines
Synchrondetektorsignals tE),      coupl6 au moyen de detection de seuil
pour roce- das die Ermittlung des modulierten Signals in     voir le signal
de d6tection de synchronisation et Abhingigkeit davon anzeigt, daB das
Inte-         fournir un signal de donn6es valides indicatif a la
grationssignal einen vorbestimmten Synchro-       fois de l'acquisition de
la synchronisation et de la nisationsschwellenwertpegel Obersteigt;      40
validite des bits de donnees memoris6s dans le Ermitteln entweder einer
Phasen- oder einer      moyen de m6morisation en reponse A la presence
Frequenzbeziehung zwischen vorbestimmten Bit-      du signal de detection
de synchronisation pen- intervalls des zweiten Detektorsignals und Erzeu-
dant au moins ledit nombre predetermine d'inter- gen sines Datenbits, das
die ermittelte Phasen-    valles de bits. oder Frequenzbeziehung fOr jedes
der genannten   45  2. Circuit d6modulateur synchronise par l'6ner-
Bitintervalls anzeigt;                             gie selon la
revendication 1, dans lequel le moyen Speichprn einer vorbestimmten Zahl
der zuletzt   de d6tection a fenetre est en outre caracteris6 par:
empfangenen der Datenbits; und                      un premier comparateur
(26) ayant une pre- Erzeugen sines gOltigen Datensignals, das so-    miere
entree couplee a une sortie du moyen wohl den Erhalt der Synchronisation
und die   50   amplificateur diff6rentiel, une seconde entr6e 



Gulltigkeit der gespeicherten Datenbits anzeigt, in  couplee A la tension
de seuil positive, et une sortie Abhangigkeit  von  der  Anwesenheit  des
pour fournir un premier signal (A) quand l'ampli- Synchrondetektorsignals
fur wenigstens die vor-   tude du -signal de modulation d6passe le niveau
bestimmte Anzahl der Bitintervalle.               de seuil positif
pr6determin6; 55     un second comparateur (28) ayant une pre-
Revendications                                     miere entree coupl6e A
la sortie du moyen ampli- ficateur diff6rentiel, une seconds entree couplee
a 1. Circuit d6modulateur synchronise par l'dner-  la tension de seuil
ndgative, et une sortie pour gis (10) pour d6tecter, synchroniser et
demoduler  fournir un second signal (B) quand l'amplitude du un signal
modul6, caracteris6 par:           60   signal de modulation depasse le
niveau de ten- un moyen amplificateur differentiel (12) pour    sion
n6gative predetermin6; recevoir le signal modul6 et pour fournir un signal
un moyen logique (30) ayant une premiere de modulation lie aux composantes
alternatives    entree couplee au premier signal, une seconds du signal
module;                                  entree couplee au second signal et
une sortie, un moyen de detection A fenetre (14) couple au   6s   pour
fournir le premier signal de d6tection; et 6 I
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12 -un troisiAme comparateur (32) ayant une pre-           8. Proc6db de
detection synchrone d'un signal miere entree coupl6e A la sortie du moyen
ampli-     modul6 et de demodulation du signal module, ficateur
diff6rentiel, une seconde entr6e coupl6e A  caracteris6 en ce qu'il
comprend les etapes sui- Ia tension de r6f6rence et une sortie pour fournir
vantes: le second signal de d6tection.                 5       recevoir le
signal module et fournir un signal de 3. Circuit demodulateur synchronise
par l'ener-    modulation lie A la composante alternative du gie selon la
revendication 2, dans lequel le moyen   signal module; d'int6gration est
caracterise par un compteur (36)     fournir un premier signal de detection
(C) ayant une entr6e coupl6e A la sortie du moyen        quand l'amplitude
du signal de modulation d6- logique, pour compter la dur6e du premier
signal   io   passe des niveaux de seuil m6dians pred6ter- de d6tection et
fournir ledit signal d'int6gration.  mines positif et negatif et fournir
6galement un 4. Circuit demodulateur synchronis6 par l'ener-    second
signal de d6tection (D) en r6ponse au fait gie selon la revendication 3,
dans lequel le moyen   quo le signal de modulation varie au-dessus et en-
de d6tection de seuil est caract6ris6 en co que      dessous d'une tension
de ref6rence; ledit compteur d6tecte le signal d'integration    15
integrer le premier signal de d6tection et fournir d6passant le niveau de
seuil pred6termin6.           un signal d'int6gration dont le niveau
constitue 5. Circuit demodulateur synchronise par l'6ner-    une
integration dans le temps du signal de d6tec- gie selon la revendication 2,
dans lequel le moyen   tion; de correlation est caracteris6 par un second
fournir un signal de d6tection de synchro- moyen logique ayant des premiere
et seconde    20    nisation (E) indicatif de la d6tection du signal
entrees s6lectivement couplees A'des intervalles     module on reponse au
fait que le signal dOintm- de bits pr6determin6s du second signal de detec-
gration depasse un niveau de seuil de synchro- tion, et une sortie, pour
fournir ledit bit de       nisation pr6dkterminC; donn6es indicatif de la
relation de phase de fre-      detecter une relation de phase ou de
frequence quence pour chacun des intervalles de bits.    25   entre des
intervalles de bits predetermines du 6. Circuit d6modulateur synchronis6
par l'ener-    second signal de d6tection et fournir un bit de gie selon la
revendication 2, dans lequel le moyen   donnees indicatif de ladite
relation de phase ou de mise en forme d'impulsions est caracterise en
de fr6quence pour chacun des intervalles de bits; ce qu'il est un filtre
(40).                           memoriser un nombre pr6d6termine des bits
7. Circuit demodulateur synchronise par l'6ner-   30   de donn6es les plus
recemment regus; et gie selon la revendication 6, dans lequel le moyen
fournir un signal de donnees valides indicatif de de mise en forme
d'impulsions est en outre carac-    I'acquisition de la synchronisation et
de la validite t6ris6 par un troisieme moyen logique pour met-      des
bits de donnees m6moris6s, en r6ponse a la tre en oeuvre un algorithm. pour
valider la          presence du signal de detection de synchro- pr6sence,
la synchronisation et la dur6e du signal   35    nisation pendant au moins
ledit nombre pr6deter- de d6tection de synchronisation.
mine d'intervalles de bits. 40 * C   L   M   S * 45 50 55 60 65    


