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zontal sync signal from the sync separator, is of a nature such that its
pulse width becomes wider, the The present invention relates to an
automatic    more the phase of the output signal of the counter [err]quency
control (AFC) circuit suitable for obtain-  advances, and it becomes
narrower, the more that [err] a low-frequency converted color subcarrier
sig-   5   phase lags. The output signal of the second AND nal phase locked
at a horizontal sync signal of a    gate has a reverse nature to that of
the first AND television signal of a video tape recorder (VTR), for  gate,
that is, its pulse width becomes narrower, as example.
the phase of the counter output signal advances, In general VTRs, a color
subcarrier signal is    and it becomes wider, as that phase lags. converted
into a signal of low frequency before its  10  The output signals of the
first and second AND recording. An AFC circuit is used for obtaining a
gates  control  the  switch  circuit  for  the color subcarrier signal
exactly synchronized with a  charge/discharge and hold operations of the
filter. horizontal sync signal of a television signal. The   More
specifically, when the output signal of the first AFC circuit includes an
AFC loop functioning as      AND gate has a high logic level, the switch
circuit below. A horizontal sync signal at a frequency fH of  15  connects
the second constant current source to the a television signal is phase
compared with a signal  filter, to allow a discharge of the filter. The
result is that is a signal whose frequency is 1/N of a fre-    a decrease
in control voltage for the VCO. When [err]ency ([err]) of an output signal
of a voltage con-    the output signal of the second AND gate has a trolled
oscillator (VCO), where N is a positive in-   high logic level, the switch
circuit connects the first teger. The oscillation of the VCO is controlled
on   20  constant current source to the filter, to allow charg- the basis
of the result of the phase comparison so  ing of the filter. The result is
an increase of the that [err].
control voltage for the VCO. When the output sig- The AFC circuit may be
configured by a digital   nals of the first and second AND gates are both
technology as below. It comprises: a sync separa-   low, the switch circuit
is in a neutral state, so that tion circuit for separating a horizontal
sync signal  25  the control voltage is held. from a composite sync signal
supplied to an input       In other words, when the trailing edge of the
terminal; a phase comparator for phase comparing     counter output signal
is located at the center of the the horizontal sync signal derived from the
sync     pulse duration of the horizontal sync signal, the separation
circuit with a pulse signal output from   pulse width of the output signal
of the first AND the VCO through a logical operation of the horizon-   30
gate is equal to that of the output signal of the tal sync signal and the
pulse signal; a switch circuit  second AND gate. The result is that the
charge and whose connection state is switched in accordance     discharge
times are equal to each other, and the with the result of the phase
comparison; a filter    voltages across them are also equal to each other.
whose charge/discharge is controlled by a connec-    Under this condition,
an oscillating frequency [err] of tion state of the switch circuit; a first
constant   35  the VCO is locked at frequency [err]. A subsequent current
source outputting a charging current + lo   frequency demultiplication of
the oscillating signal r the filter; a second constant current source for
into a 1/8 frequency produces a low frequency feeding a discharge current
[err] to the filter; the   converted color subcarrier signal synchronized
with VCO whose oscillating frequency [err] is controlled by  the horizontal
sync signal. a voltage across the filter; and a counter for demul-  40  The
AFC circuit thus arranged changes the tiplying a frequency of the output
signal of the VCO  ratio of the charge and discharge times of the filter
into a 1/N frequency and supplying it to the phase  for the pull-in
operation. Therefore, even in a comparator. The phase comparator has a
first AND     locked state of the AFC, a ripple component ap- gate for
logically summing the horizontal sync sig-  pears in the control voltage
during a phase detect nal derived from the sync separation circuit with  45
period (charge and discharge periods). More ex- the frequency demultiplied
signal derived from the   actly, the AFC is locked so that fo = NfH is
counter, and a second AND gate for logically sum-    satisfied, where [err]
is an oscillating frequency of the ming the horizontal sync signal derived
from the     VCO for an average value of the control voltage. sync
separation circuit with a signal that is an     For the instantaneous
control voltage, the oscillat- inverse of the frequency demultiplied signal
de-   50  ing frequency [err] of the VCO is not always equal to rived from
the counter.                              [err]. When the relationship
[err] is not satisfied, In the AFC circuit thus configured, the counter  a
frequency in the vicinity of the burst of the video demultiplies the
frequency of the output pulse sig-  signal component is deviates
significantly, leading nal of the VCO into a frequency of a factor of N, to
to a major deviation of hue. form a pulse signal of the same frequency as
that  55   If the filter values are set to appropriate values, of the
horizontal sync signal. The output signal of  the control voltage may be
constant in the video the first AND gate, which logically multiplies the
signal component, but the relation [err] cannot frequency demultiplied
pulse signal and the hori-    be satisfied. 2 



3                 EP 0 335 370 B1                      4 As  lst mentioned,
in the conventional AFC       pulse signals during a predetermined period
in circuit, t e control voltage for the VCO contains a  synchronism  with
the reference pulse signal, to ripple component even in the locked state of
the    produce thereby a third pulse signal of a pulse AFC. The VCO
oscillates so as to satisfy [err]    width based on a phase difference
between the for the a erage value of the control voltage. How-   5   first
and second pulse signals, only when the first ever, this relation does not
hold for the instanta-  pulse signal advances in phase with respect to the
neous value. The inequality of those frequencies     second pulse signal,
second multiplying means for leads to a great color irregularity. This
problem    multiplying the first and second pulse signals dur- requires
[err] urgent solution.                         ing the predetermined period
in synchronism with Prior irt document US-A-4 520 384 discloses a   10  the
reference pulse signal, to produce thereby a horizontal scanning frequency
multiplying circuit.    fourth pulse signal of a pulse width based on a
This circ it comprises a flip-flop which is supplied  phase difference
between the first and second with an input horizontal synchronizing signal
having  pulse signals, only when the first pulse signal lags a horizontal
scanning frequency fH of a television  in phase with respect to the second
pulse signal, signal. A phase-locked-loop (PLL) produces a sig-   15  and
frequency control means for generating a con- nal havir a frequency NfH (N
is an integer over 1),  trol voltage based on the pulse width of either of
and a first counter is supplied with an output signal  the third and fourth
pulses, and supplying the con- of a voltage controlled oscillator within
the PLL as a  trol voltage to the voltage controlled oscillating clock
signal, for producing a counted output every  means, to control thereby an
oscillating frequency time the clock signal is counted for a predeter-  20
of the voltage controlled oscillating means so as to mined counting time T1
and supplying this counted   phase lock the oscillating output pulse signal
at the output to the flip-flop to reset the flop-flop. A sec-  reference
pulse signal. ond counter is supplied with the output signal of      With
such an arrangement, in a locked state of the voltage controlled oscillator
as a clock signal,  the AFC circuit, an edge of the frequency demul- for
counting this clock signal. A counted value   25  tiplied signal coincides
with that of the pulse signal setting c tcuit produces a high-level output
accord-  synchronized with the reference pulse signal, and ing to a output
of the second counter when the       neither of the third and forth pulse
signals present- second  counter counts for a predetermined count-    ing a
phase difference is produced. Accordingly, in ing time T2, where T2>T1. An
OR-gate is supplied    this state, the control voltage to the VCO contains
with the input horizontal synchronizing signal and   30  no ripple, and an
oscillating pulse signal has a an output signal of the counted value
setting circuit  frequency that is stable as a whole. and supplies its
output to the flip-flop to set the    This invention can be more fully
understood flip-flop. [err]d supplies its output to the second coun-  from
the following detailed description when taken ter to [err] the second
counter.                   in conjunction with the accompanying drawings,
in An object of the present invention is to provide   35   which: an
automatic frequency control circuit which pro-    Fig. 1 is a block diagram
showing a configura- duces a VCO oscillating signal of a stable fre-
tion of an embodiment of an automatic fre- quency, while removing the
ripple component of         quency control circuit according to the present
the cont [err] voltage for the VCO.                       invention; To
achieve the above object, there is provided   40  Fig. 2 shows waveforms of
signals at respective an automatic frequency control (AFC) circuit com-
key points in the circuit of Fig. 1; prising input terminal means for
receiving a refer-   Fig. 3 shows waveforms of signals at respective ence
[err] signal recurring at predetermined cy-       key points in the circuit
of Fig. 1 when an output cles, voltage controlled oscillating means for
out-     signal of a counter 14 in Fig. 1 advances in putting [err]
oscillating output pulse signal, frequency   45  phase; and [err] means for
demultiplying a frequency      Fig. 4 shows waveforms of signals at
respective of the [err]ating output pulse signal, output from    key points
in the circuit of Fig. 1 when the the volts  controlled oscillating means,
to produce    phase of an output signal of the counter 14 in a first
[err]se signal of the same period as that of the  Fig. 1 lags. referenc
[err] pulse signal received at the input termi-  50  Before preceding with
description of a pre- nal means, pulse generating means for counting
ferred embodiment of the present invention, it must the oscilating output
pulse signal from the voltage  explicitly be understood that in an
automatic fre- controlled oscillating means in synchronism with    quency
control circuit (AFC) to be described as an the reference pulse signal, to
output thereby a     embodiment of the present invention, only one of
second  pulse signal of substantially the same pulse   55  the charge and
discharge operations is performed width a: that of the first pulse signal,
output from  when a phase shift exists, and neither of them is 



the frecquency demultiplying means, first multiply-  performed when the AFC
circuit is locked. Further, ing means for multiplying the first and second
the AFC circuit contains a circuit for removing an 3    5
EP 0 335 370 B1                    6 equalizing pulse from a composite sync
signal, and  nal Q of the first D flip-flop 32 is also applied to a a
circuit for detecting absence of a horizontal sync  reset terminal R of an
RS flip-flop 36. The RS flip- signal to inhibit a phase comparison.
flop 36 receives at the set terminal S a second A preferred embodiment of
the present inven-    output pulse of the second counter 30, which is to
[err] will be described in detail with reference to the   5   be given
later. The output pulse from the output accompanying drawings.
terminal Q of the RS flip-flop 36 is input to the first Fig. 1 shows a
configuration of an AFC circuit  AND gate 18, and is inverted and applied
to the according to the present invention. In the circuit, a  second AND
gate 20. The output pulse from the pulse signal of frequency [err] output
from a voltage  output terminal Q of the RS flip-flop 36 is supplied
controlled oscillator (VCO) 12 is input to a clock   10  to the data input
terminal D of a second D flip-flop input terminal CK of a first counter 14.
The first  38 whose clock input terminal CK is coupled with a counter 14
demultiplies the frequency of the output  third output pulse signal of the
second counter 30, pulse signal of the VCO 12 into a 1/N frequency,   to be
given later. The output pulse from the output and produces a pulse signal
of the same frequency  terminal Q of the second D flip-flop 38 is supplied
as that of a horizontal sync signal of a composite  15  to a third AND gate
40 which in turns logically sync signal. The output pulse signal of the
first  operates the received signal and the third pulse counter 14 is
supplied in parallel to both non-    signal of the second counter 30. The
output pulse verting input of a first AND gate 18 and inverting  of the
third AND gate 40 is supplied to the first and input of a second AND gate
20. For phase com-     second AND gates 18 and 20. parison, each of the
first and second AND gates 18   20  The pulse signal from the VCO 12 in the
AFC and 20 logically sums the output pulse signal from  circuit is supplied
to a frequency demultiplying the first counter 14 and a pulse signal which
is in  circuit 42. The circuit 42 demultiplies the frequency synchronism
with a horizontal sync signal which is  of the output pulse signal of the
VCO 12 into a 1/8 formed, in a manner which will be explained later,
frequency. In this way, a low frequency converted from the horizontal sync
signal of the composite  25  color subcarrier signal synchronized with the
hori- sync signal supplied to the input terminal 16.     zontal sync signal
is formed. The output signals of those gates 18 and 20        The operation
of the AFC circuit thus arranged are applied to a switch circuit 22, as
control signals  will be described with reference to the timing for
controlling a connection of the switch circuit 22.  charts of Figs. 2 to 4.
The switch circuit 22 connects a filter 24 any of a   30  As shown in Fig.
2, a composite sync signal first constant current source 26, neutral, and a
"a" supplied to the input terminal 16 contains a second constant current
source 28. When the logic  horizontal sync signal HS at cycles [err] and an
level of an output signal of the first AND gate 18 is  equalizing pulse EP.
Removal of the equalizing high, the switch circuit 22 connects the filter
24 to  pulse EP is required for avoiding an erroneous AFC the first
constant current source 26, which feeds a   35  operation. During a fixed
period (in this instance, current -lo for filter discharging. When the
logic  approximately (3/4)TH) after the inputting of the evel of an output
signal of the second AND gate   horizontal sync signal HS, the level of a
first output 20 is high, the switch circuit 22 connects the filter  signal
"c" from the counter 30 goes active. The 24 to the second constant current
source 28, which  counter 30 uses the output pulse signal of the VCO feeds
a current [err] for filter charging. When the   40  12 for a count clock
signal. A composite sync logic level of those gates are low, the switch
circuit  signal "a" is masked. This is done to inhibit the 22 is in a
neutral position so that the filter 24  level of the output pulse signal
"b" from the output retains its potential as is. The voltage across the
terminal Q of the first D flip-flop 32 from going filter 24 is applied to
the VCO 12, as a control   high. Therefore, the first D flip-flop 32
produces voltage [err] to the VCO 12.                      45  only a
trigger pulse signal "b" containing a reset An output pulse signal of the
VCO 12 is ap-     pulse RP synchronized with the horizontal sync plied to a
clock input terminal CK of a second     signal HS. The reset pulse RP
resets the second counter 30 with three output terminals. A first out-
counter 30. At the leading edge of the horizontal put pulse signal of the
second counter 30 is ap-   sync signal, the second counter 30 counts 0,
then plied to a data input terminal D of a first D flip-flop   50
subsequently counts the oscillating output signal of 32 whose clock input
terminal CK is coupled with   the VCO 12. the composite sync signal from
the input terminal      The second counter 30 is so arranged that 16. An
output pulse signal derived from an output  when it is not reset by the
reset pulse RP, it 



terminal Q of the first D flip-flop 32 is applied to a  executes
substantially the same frequency demul- reset terminal R of the first D
flip-flop 32 via a   55  tiplying operation as that of the first counter
14. A delay circuit 34, and also to a reset terminal R of  second output
signal "d" of the second counter 30 the counter 30.
is a trigger pulse signal produced when it counts The output pulse signal
from the output termi-  the oscillation output pulse signal by N/2 after
the 4    7                 EP0335370B1                          8 second
counter 30 is reset by the reset pulse RP,    AFC circuit is locked and an
oscillation frequency that is, when approximately (1/2)TH elapses after
[err] of the VCO 12 satisfies the relation [err]. the leading edge of the
horizontal sync signal HS.      The timing chart shown in Fig. 3 describes
an A third output signal "e" of the second counter 30   operation state of
the AFC circuit when the oscilla- is a pulse signal, the level of which is
lowered    5   tion of the VCO 12 is disturbed, and the phase of during a
period from the instant that the second     the output signal "h" of the
first counter 14 ad- counter 30 counts the oscillation output pulse sig-
vances. In this case, the output signal "i" of the nal by about N/4 after
the second counter 30 is     first AND gate 18 is temporarily high as
shown. reset by the reset pulse RP till it counts the oscilla-  When the
output signal "i" is high, the switch tion output pulse signal by about
(3/4)N, that is,  10  circuit 22 connects the first constant current source
during a period from an instant that about (1/4)[err]   26 to the filter 24
to discharge the filter. As a result, elapses from the leading edge of the
horizontal     the control voltage [err] of the VCO 12 is lowered, as sync
signal till about (3/4)[err] elapses. With the third  shown. output signal
"e" thus set, when the VCO 12 os-         The timing chart of Fig. 4 shows
an operation cillates in the vicinity of [err], the third output  15  state
of the AFC circuit when the output signal "h" signal "e" is at a high level
during a period that the  of the first counter 14 lags in phase. In this
case, leading edge of the horizontal sync signal HS [err]      the output
signal "j" of the second AND gate 20 (1/4)[err].
temporarily goes high as shown. In the high level The RS flip-flop 36 is
set by the second output  state of the output signal "i" of the second AND
signal "d" of the second counter 30, and is reset  20   gate 20, the switch
circuit 22 connects the second by the reset pulse RP in the output signal
"b" of    constant current source 28 to the filter 24, to the first D
flip-flop 32. The output signal "f" from  charge the filter. The result is
that the control the output terminal Q of the RS flip-flop 36 rises at
voltage Vc is pulled up as shown. the leading edge of the horizontal sync
signal, and     When the phase of the output signal "h" of the has a pulse
width equal to that of the output signal  25  first counter 14 advances or
lags, the AFC loop "h" of the first counter 14.
operates such that the control voltage Vc controls The output signal from
the output terminal Q of  the oscillating frequency [err] of the output
signal of the RS flip-flop 36 is supplied to the data input    the VCO 12
so that the phase of the output signal terminal D of the second D flip-flop
38. The clock   "h" of the first counter 14 approaches a position input
terminal CK of the second D flip-flop 38 is  30  (leading edge of the
horizontal sync signal) shown coupled for reception with the third output
signal  in Fig. 2. "e" of the counter 30. The level of the output signal
As seen from Figs. 2 to 4, the control voltage "g" of the output terminal Q
of the second D flip-   Vc of the VCO 12 is constant till the next
horizontal flop 38 is normally high.                            sync signal
HS arrives, and hence the oscillating The first counter 14 demultiplies the
frequency   35  frequency [err] of the VCO 12 is also kept constant. of the
oscillation output pulse signal of the VCO 12  Therefore, when the AFC
circuit is locked, the into a 1/N frequency, for example, 1/320 frequency.
oscillating frequency [err] of the VCO 12 satisfies [err] The output signal
"h" of the first counter 14, and   = NfH. The frequency of the low
frequency con- the above signals "e", "f", and "g" are logically    verted
color subcarrier signal resulting from demul- operated by the AND gates 18,
20, and 40, to   40  tiplying the frequency of the VCO oscillation output
compare the phases of the horizontal sync signal     signal into a 1/8
frequency, is also kept at (1/8)NfH. HS and the oscillation output pulse
signal of the       The operation of the AFC circuit when the VCO 12. The
output signal "i" of the first AND gate  horizontal sync signal HS is lost
for some reason, 18 is expressed by a logical sum ([err]). The       will
be described. output signal "j" of the second AND gate 20 is  45      When
a horizontal sync signal indicated by a expressed by a logical sum ([err]).
In other       broken line in Figs. 2 to 4 is lost in the composite words,
the signal "i" presents a detection of the    sync signal "a", the reset
pulse RP formed from high level of the signals "f" and "h". The output
the horizontal sync signal is also lost, failing to signal "j" presents a
detection of the low level of  reset the RS flip-flop 36. The output signal
"f" the same signals. The output signal "e" is used as   so  derived from
the output terminal Q of the RS flip- 



a gate pulse to check a period that the leading      flop 36 continues a
high level state till the next edge of the horizontal sync signal HS
(1/4)[err].     horizontal sync signal arrives. The output signal When a
phase of the output signal "h" of the     "g" derived from the output
terminal Q of the first counter 14 is as shown in Fig. 2, the signals
second D flip-flop 38, which receives the output "i" and "j" are both low.
Further, the switch circuit  55  signal "e" of the second counter 30 as a
clock 22 is in a neutral position, and the filter 24 is in a  signal, goes
low at the trailing edge of the output hold state. Consequently, the
control voltage Vc of  signal "e", and continues a low level state till the
the VC0 12 is constant. Under this condition, the    output signal "f"
glass low. During this period, the 5    9                 EP 0 335 370 B1
10 output signal "i" of the first AND circuit 18 is high  Claims during the
first (1/4)[err] lack of the horizontal sync signal. and subsequently both
the output signals    1. An automatic frequency control (AFC) circuit and
"j" of the first and second AND gates 18         comprising: and 20 go low
in level, so that no phase compari-   5        input terminal means (16)
for receiving a son is performed. This places the control voltage
reference pulse signal (HS) recurring at pre- [err] of the VCO 12 in a hold
state.                       determined cycles ([err]); The Fig. 1 circuit
is so arranged that when the         voltage controlled oscillating means
(12) horizontal sync signal is lost, no detected output      for outputting
an oscillating output pulse signal; signal is produced. This arrangement
prevents the   10     frequency demultiplying means (14) for VCO
oscillation frequency [err] from greatly deviating     demultiplying a
frequency of the oscillating from a predetermined frequency.
output pulse signal, output from said voltage As described above, the AFC
circuit according        controlled oscillating means (12), to produce a to
the present invention forms the pulse signal "f"     first pulse signal of
the same period as that of which has substantially the same pulse width as
is    said reference pulse signal (HS) received at that of the signal "h",
output from the first counter   said input terminal means (16); and 14 and
is synchronized with the horizontal sync              control means for
phase comparing said signal HS. To this end, it uses the second counter
reference pulse signal (HS) received at said 30 and the RS flip-flop 36.
The pulse signal "f" and    input terminal means (16) and said first pulse
the output signals "h" are multiplied by the first  20  signal, output from
said frequency demul- and second AND gates 18 and 20 during a pre-
tiplying means (14), and supplying a control determined period as defined
by the pulse signal        voltage based on a difference between said "e".
The multiplication provides the pulse signal "i"   reference pulse signal
(HS) and said first pulse of a pulse width indicating a phase advance of
the      signal to said voltage controlled oscillating pulse signal "h"
with respect to the signal "f", and   25  means (12), to control thereby an
oscillating the pulse signal "j" of a width indicating a phase
frequency of said voltage controlled oscillating delay of the same. These
signals are used for           means (12) so as to phase lock said
oscillating controlling the oscillating frequency [err] of the VCO
output pulse signal at said reference pulse 12.
signal (HS), With such an arrangement of the AFC circuit,  30
characterized in that said control means when the pulse signal "h" advances
in phase with        includes: respect to the pulse signal "f", the pulse
signal "i"       pulse generating means (30, 36) for count- alone is
produced. In the reverse case, the pulse       ing said oscillating output
pulse signal from signal "j" alone is produced. When these signals
said voltage controlled oscillating means (12) "f" and "h" are in phase,
neither of them is pro-   35  in synchronism with said reference pulse sig-
duced. Accordingly, in a locked state of the AFC        nal (HS) received
at said input terminal means circuit. no ripple component is contained in
the       (16), to output thereby a second pulse signal control voltage
[err] of the VCO 12, and no deviation      of substantially the same pulse
width as that of of hue occurs.
said first pulse signal, output from said fre- In the embodiment as
mentioned above, when   40      quency demultiplying means (14); no
horizontal sync signal is present, the multiplying       first multiplying
means (18) for multiplying operation for the phase comparison is inhibited.
said first and second pulse signals during a Therefore, in such a
situation, the oscillating fre-    predetermined period in synchronism with
said quency of the VCO 12 is prevented from greatly         reference pulse
signal (HS), to produce there- deviating from a predetermined frequency.
45       by a third pulse signal of a pulse width based It is evident that
the present invention is ap-      on a phase difference between said first
and plicable for circuits other than the AFC circuit for    second pulse
signals, only when said first 



obtaining a low frequency converted color subcar-       pulse signal
advances in phase with respect to rior signal synchronized with the
horizontal sync       said second pulse signal; signal.
50           second multiplying means (20) for mul- As described above the
present invention suc-       tiplying said first and second pulse signals
cessfully removes the ripple component which            during said
predetermined period in synchro- causes color irregularity from the control
voltage      nism with said reference pulse signal (HS), to for the VCO in
a locked state of the AFC circuit. A     produce thereby a fourth pulse
signal of a low frequency converted color subcarrier signal  55     pulse
width based on a phase difference be- obtained by the AFC circuit according
to the            tween said first and second pulse signals, only present
invention has a stable and exact frequency.     when said first pulse
signal lags in phase with respect to said second pulse signal; and 6    9
EP 0 335 370 B1                     10 * C   L   M   S * output signal "i"
of the first AND circuit 18 is high  Claims during the first (1/4)TH lack
of the horizontal sync signal, and subsequently both the output signals
1. An automatic frequency control (AFC) circuit and "j" of the first and
second AND gates 18         comprising: and 20 go low in level, so that no
phase compari-   5      input terminal means (16) for receiving a son is
performed. This places the control voltage       reference pulse signal
(HS) recurring at pre- [err] of the VCO 12 in a hold state.
determined cycles (TH); The Fig. 1 circuit is so arranged that when the
voltage controlled oscillating means (12) horizontal sync signal is lost,
no detected output      for outputting an oscillating output pulse signal;
signal is produced. This arrangement prevents the   10      frequency
demultiplying means (14) for VCO oscillation frequency [err] from greatly
deviating     demultiplying a frequency of the oscillating from a
predetermined frequency.                         output pulse signal,
output from said voltage As described above, the AFC circuit according
controlled oscillating means (12), to produce a to the present invention
forms the pulse signal "f"     first pulse signal of the same period as
that of which has substantially the same pulse width as   is    said
reference pulse signal (HS) received at that of the signal "h", output from
the first counter   said input terminal means (16); and 14, and is
synchronized with the horizontal sync            control means for phase
comparing said signal HS. To this end, it uses the second counter
reference pulse signal (HS) received at said 30 and the RS flip-flop 36.
The pulse signal "f" and    input terminal means (16) and said first pulse
the output signals "h" are multiplied by the first  20   signal, output
from  said frequency demul- and second AND gates 18 and 20 during a pre-
tiplying means (14), and supplying a control determined period as defined
by the pulse signal        voltage based on a difference between said "e".
The multiplication provides the pulse signal "i"   reference pulse signal
(HS) and said first pulse of a pulse width indicating a phase advance of
the      signal to said voltage controlled oscillating pulse signal "h"
with respect to the signal "f", and   25  means (12), to control thereby an
oscillating the pulse signal "j" of a width indicating a phase
frequency of said voltage controlled oscillating delay of the same. These
signals are used for           means (12) so as to phase lock said
oscillating controlling the oscillating frequency [err] of the VCO
output pulse signal at said reference pulse 12.
signal (HS), With such an arrangement of the AFC circuit,  30
characterized in that said control means when the pulse signal "h" advances
in phase with        includes: respect to the pulse signal "f", the pulse
signal "i"       pulse generating means (30, 36) for count- alone is
produced. In the reverse case, the pulse       ing said oscillating output
pulse signal from signal "j" alone is produced. When these signals
said voltage controlled oscillating means (12) "f" and "h" are in phase,
neither of them is pro-   35  in synchronism with said reference pulse sig-
duced. Accordingly, in a locked state of the AFC        nal (HS) received
at said input terminal means circuit, no ripple component is contained in
the           (16), to output thereby a second pulse signal control voltage
Vc of the VCO 12, and no deviation      of substantially the same pulse
width as that of of hue occurs.
said first pulse signal, output from said fre- In the embodiment as
mentioned above, when   40      quency demultiplying means (14); no
horizontal sync signal is present, the multiplying       first multiplying
means (18) for multiplying operation for the phase comparison is inhibited.
said first and second pulse signals during a Therefore, in such a
situation, the oscillating fre-    predetermined period in synchronism with
said 



quency of the VCO 12 is prevented from greatly          reference pulse
signal (HS), to produce there- deviating from a predetermined frequency.
45      by a third pulse signal of a pulse width based It is evident that
the present invention is ap-      on a phase difference between said first
and plicable for circuits other than the AFC circuit for    second pulse
signals, only when said first obtaining a low frequency converted color
subcar-       pulse signal advances in phase with respect to rier signal
synchronized with the horizontal sync       said second pulse signal;
signal.                                         50          second
multiplying means (20) for mul- As described above, the present invention
suc-       tiplying said first and second pulse signals cessfully removes
the ripple component which            during said predetermined period in
synchro- causes color irregularity from the control voltage       nism with
said reference pulse signal (HS), to for the VCO in a locked state of the
AFC circuit. A      produce thereby a fourth pulse signal of a low
frequency converted color subcarrier signal  55     pulse width based on a
phase difference be- obtained by the AFC circuit according to the
tween said first and second pulse signals, only present invention has a
stable and exact frequency.     when said first pulse signal lags in phase
with respect to said second pulse signal; and    11           EP 0 335 370
B1                 12       * C  L M S  * frequency control means (22, 24,
26, 28)         ed signal of said second pulse signal output for generating
said control voltage based on        from said RS flip-flop means (36), and
said the pulse width of either of said third and          sixth pulse
signal from said counter means fourth pulses.
(30), to produce thereby said fourth pulse sig- 5    nal. 2. The AFC
circuit according to claim 1, characterized in that said pulse generating
6. The AFC circuit according to claim 5, means (30, 38) includes:
characterized in that said frequency control counter means (30), which is
reset by said       means (22, 24, 26, 28) includes: reference pulse signal
(HS) received at said   10       filter means (24) for holding said control
input terminal means (16), for counting said         voltage; oscillation
output pulse signal, output from said       first power source means (26)
for discharg- voltage controlled oscillating means (12), to       ing said
filter means (24); produce thereby a fifth pulse signal at a pre-
second power source means (28) for determined timing; and
15       charging said filter means (24); and RS flip-flop means (36),
which is reset by           switch means (22) for selectively connect- said
reference pulse signal (HS) received at         ing said filter means (24)
to said first and said input terminal means (16), and set by said
second power source means (26, 28) in accor- fifth pulse signal outputted
from said counter       dance with said third and fourth pulse signals
means (30), for producing said second pulse   20     output from said first
and second AND circuit signal.
means (18, 20), said switch means (22) being connected to neither of said
power source 3. The AFC circuit according to claim 2,                means
(26, 28) when said third and fourth characterized in that said counter
means (30)        pulse signals are not supplied. is reset by said
reference pulse signal (HS),  25 and then produces said fifth pulse signal
at     7. The AFC circuit according to claims 1 to 6, said predetermined
timing corresponding to           characterized by further comprising
holding about half of said predetermined cycle ([err]).         means (38,
40) for causing said frequency control means (22, 24, 26, 28) to hold said
4. The AFC circuit according to claim 2,        30      control voltage
when said input terminal means characterized in that said counter means
(30)        (16) does not receive said reference pulse produces a sixth
pulse signal having a pulse         signal (HS) when the timing of said
predeter- width corresponding to about 1/4 of said pre-        mined cycle
([err]) is reached. determined cycle ([err]) after said counter means (30)
is reset by said reference pulse   35   8.  The AFC circuit according to
claims 7, signal (HS), and a pulse width corresponding
characterized in that said holding means (38, to about 1/4 of said
predetermined cycle ([err])        40) includes: elapsing from a timing
corresponding to about           D flip-flop means (38) for receiving the
3/4 of said predetermined cycle ([err]) after said     inverted output
signal of said RS flip-flop counter means is reset by said reference pulse
40  means (36) as data input and said sixth pulse signal (HS), and
signal output from said counter means (30) as 



said first multiplying means (18) includes       an inverted clock signal;
and first AND circuit means (18) for logically op-          third AND
circuit means for logically op- erating said first pulse signal output from
said     erating an output signal of said D flip-flop frequency
demultiplying means (14), said sec-  45    means (38) and said sixth pulse
signal output ond pulse signal output from said RS flip-flop      from said
counter means (30), and supplying means (36), and said sixth pulse signal
from         the result of the logical operation to said first said counter
means (30), to produce thereby          and second AND circuit means (18,
20), as said third pulse signal, said sixth pulse signal     said signal
defining said predetermined period. being used as a signal defining said
predeter-  50 mined period.                                    9. The AFC
circuit according to claims 1 to 8, characterized by further comprising
removal 5. The AFC circuit according to claim 4,                 means (32,
34), when said input terminal characterized in that said second multiplying
means (16) receives an unnecessary pulse sig- means (20) includes second
AND  circuit  55         nal (EP) other than said reference pulse signal
means (20) for logically operating an inverted      (HS), for removing said
unnecessary pulse sig- signal of said first pulse signal output from said
nal (EP). frequency demultiplying means (14), an invert- 7    13
EP 0 335 370 B1                    14 * C   L  M  S * 10. The AFC circuit
according to claim 9,              geln, characterized in that said counter
means (30)          dadurch gekennzeichnet, daB die Steuer- produces a
seventh pulse signal of a pulse         einrichtung aufweist: width
corresponding to about 1/4 of said pre-          eine
lmpulsgeneratoreinrichtung (30, 36) determined cycle ([err]) elapsing from
a timing   5   zum  Z~hlen des oszillierenden Ausgangslm- corresponding to
about 3/4 of said predeter-       pulssignales von der spannungsgesteuerten
mined cycle ([err]) after said counter means (30)     Oszillatoreinrichtung
(12) synchron mit dem is reset by said reference pulse signal (HS),
Bezugsimpulssignal (HS), das an der Ein- and
gangsanschluleinrichtung (16) empfangen ist, said removal means (32, 34)
includes:  10       um dadurch emn zweites Impulssignal von im second D
flip-flop means (32) for receiving     wesentlichen der gleichen
Impulsbreite wie said seventh pulse signal output from said
diejenige des ersten Impulssignales, das von counter means (30) as data
input and said          der Frequenzdemultipliziereinrichtung (14) aus-
reference pulse signal (HS) received at said       gegeben ist, auszugeben,
input terminal means (16) as a clock signal,  15       eine erste
Multipliziereinrichtung (18) zum and producing a reset signal (RP) for
resetting    Multiplizieren des ersten und des zwelten Im- said counter
means (30) and said RS flip-flop      pulssignales w~hrend  einer
vorbestimmten means (36); and                                    Zeitdauer
synchron mit dem Bezugsimpulssi- delay means (34) for delaying said reset
gnal (HS), um dadurch ein drittes Impulssignal signal (RP) output from said
second D flip-flop   20  von einer Impulsbreite aufgrund einer Phasen-
means (32) and supplying the delayed signal        differenz zwischen dem
ersten und dem zwei- to a reset terminal of said second D flip-flop     ten
Impulssignal nur zu erzeugen, wenn das means (32).
erste Impulssignal in der Phase bezUglich des zweiten Impulssignales
voreilt, PatentansprUche                                25          eine
zweite  Multipliziereinrichtung  (20) zum Multiplizieren des ersten und des
zweiten 1. Automatische     Frequenzabstimmschaltung
Impulssignales w~hrend der vorbestimmten (AFC-Schaltung) mit:
Zeitdauer synchron mit dem Bezugsimpulssi- einer
EingangsanschluBeinrichtung  (16)        gnal (HS), um dadurch ein viertes
Impulssignal zum Empfangen eines Bezugsimpulssignales   30      einer
Impulsbreite aufgrund einer Phasendiffe- (HS), das zu vorbestimmten Zyklen
(TH) wie-        renz zwischen dem ersten und dem zweiten derkehrt,
Impulssignal nur zu erzeugen, wenn das erste einer spannungsgesteuerten
Oszillatorein-       Impulssignal in der Phase bezUglich des zwei- richtung
(12) zum Ausgeben eines oszillieren-      ten Impulssignales nacheilt, und
den Ausgangsimpulssignales,                35          eine
Frequenzsteuereinrichtung (22, 24, einer
Frequenzdemultipliziereinrichtung       26, 28) zum  Erzeugen der
Steuerspannung (14) zum Demultiplizieren einer Frequenz des       aufgrund
der Impulsbreite von entweder dem 



oszillierenden  Ausgangsimpulssignales, das        dritten oder dem vierten
Impuls. von der spannungsgesteuerten Oszillatorein- richtung (12)
ausgegeben ist, um ein erstes   40  2. AFC-Schaltung nach Anspruch 1,
dadurch ge- Impulssignal der gleichen Periode wie diejeni-
kennzeichnet, daB die Impulsgeneratoreinrich- ge des Bezugsimpulssignales
(HS) zu erzeu-         tung (30, 38) aufweist: gen, das an der
EingangsanschluBeinrichtung            eine Zahlereinrichtung (30), die
durch das (16) empfangen ist, und
Bezugsimpulssignal (HS) zurickgesetzt ist, einer Steuereinrichtung zum
Phasenver-  45     das durch die Eingangsanschluleinrichtung gleichen des
Bezugsimpulssignales (HS), das        (16) empfangen ist, um das
Schwingungsaus- an der EingangsanschluBeinrichtung (16) emp-
gangsimpulssignal zu zahlen, das von der fangen ist, und des ersten
Impulssignales, das     spannungsgesteuerten    Oszillatoreinrichtung von
der Frequenzdemultipliziereinrichtung (14)     (12) ausgegeben ist, um
dadurch ein fUnftes ausgegeben ist, und zum  Einspeisen einer  50
Impulssignal bei einer vorbestimmten Zeit- Steuerspannung aufgrund einer
Differenz zwi-       steuerung zu erzeugen, und schen dem
Bezugsimpulssignal (HS) und dem              eine RS-Flipflopeinrichtung
(36), die durch ersten Impulssignal in die spannungsgesteuer-      das
Bezugsimpulssignal (HS) zurUckgesetzt te Oszillatoreinrichtung (12), um
dadurch eine     ist, das an der EingangsanschluBeinrichtung oszillierende
Frequenz der spannungsgesteu-   55   (16) empfangen ist, und durch das
fOnfte Im- erten Oszillatoreinrichtung (12) zu steuem, um     pulssignal
gesetzt ist, das von der Zahlerein- das oszillierende Ausgangsimpulssignal
bei         richtung (30) ausgegeben ist, um das zweite dem
Bezugsimpulssignal (HS) phasenzuverrie-        Impulssignal zu erzeugen. 8
15                EP 0 335 370 B1                     16          c     l M
l 0 3. AFC-Schaltung nach Anspruch 2, dadurch go-          sen Verbinden
der Filtereinrichtung (24) mit kennzeichnet, dai die Zghlereinrichtung (30)
der ersten und zweiten Strom- bzw. Span- durch das Bezugsimpulssignal (HS)
zurUckge-        nungsquelleneinrichtung (26, 28) gemAb den setzt ist und
dann das fUnfte Impulssignal bei     dritten und vierten Impulssignalen,
die von der der vorbestimmten  Zeitsteuerung  entspre-   5     ersten und
zweiten UND-Schaltungseinrichtung chend etwa der HAIfte des vorbestimmten
Zy-        (18, 20) ausgogeben sind, wobel die Schalter- klus (TH) erzeugt.
einrichtung (22) mit keiner der Strombzw. Spannungsquelleneinrichtungen
(26, 28) ver- 4. AFC-Schaltung nach Anspruch 2, dadurch ge-          bunden
ist, wenn das dritte und vierte Impuls- kennzeichnet, daB die
Zahlereinrichtung (30)  to   signal nicht eingespeist sind. ein sechstes
Impulssignal mit einer Impulsbrei- to entsprechend etwa 1/4 des
vorbestimmten      7. AFC-Schaltung nach den AnsprUchen 1 bis 6, Zyklus
(TH), nachdem  die Zahlereinrichtung        gekennzeichnet durch eine
Halteeinrichtung (30) durch das Bezugsimpulssignal (HS) zu-          (38,
40), die die Frequenzsteuereinrichtung rUckgesetzt ist, und mit einer
Impulsbreite ent-  i5  (22, 24, 26, 28) veranlalt, die Steuerspannung
sprechend etwa 1/4 des vorbestimmten Zyklus        zu halten, wenn die
EingangsanschluBeinrich- (TH), ablaufend von einer Zeit entsprechend
tung (16) nicht das Bezugsimpulssignal (HS) etwa 3/4 des vorbestimmten
Zyklus (TH), nach-      empfangt, wenn die Zeitsteuerung des vorbe- dern
die Zahlereinrichtung durch das Bezugs-       stimmten Zyklus (TH) erreicht
ist. impulssignal (HS) zurlckgesetzt ist, erzeugt,  20 und
8. AFC-Schaltung nach Anspruch 7, dadurch ge- die erste
Multipliziereinrichtung eine erste    kennzeichnet, daB die
Halteeinrichtung (38, 40) UND-Schaltungseinrichtung (18) zum logischen
aufweist: Verarbeiten des von der Frequenzdemultipli-            elne
D-Flipflopeinrichtung (38) zum Emp- ziereinrichtung (14) ausgegebenen
ersten Im-   25  fangen des invertierten Ausgangssignales der pulssignales,
des von der RS-Flipflopeinrich-      RS-Flipflopeinrichtung (36) als ein
Datenein- tung (36) ausgegebenen zweiten Impulssigna-        gang und des
sechsten Impulssignales, das les und des sechsten Impulssignales von der
von der Zahlereinrichtung (30) ausgegeben ist, Zahlereinrichtung (30)
aufweist, um dadurch        als eines invertierten Taktsignales und das
dritte Impulssignal zu erzeugen, wobei das   30    eine dritte
UND-Schaltungseinrichtung zum sechste Impulssignal als ein die vorbestimmte
logischen Verarbeiten eines Ausgangssignales Zeitdauer festlegendes Signal
verwendet wird.      der D-Flipflopeinrichtung (38) und des sechs- ten
Impulssignales, das von der Zahlereinrich- 5. AFC-Schaltung nach Anspruch
4, dadurch ge-          tung (30) ausgegeben ist, und zum Einspeisen 



kennzeichnet, daB die zweite Multiplizierein-  35  des Ergebnisses der
logischen Verarbeitung in richtung (20) elne zweite UND-Schaltungsein-
die erste und zweite UND-Schaltungseinrich- richtung (20) aufweist, um
logisch ein invertier-  tung (18, 20) als das die vorbestimmte Periode tes
Signal des ersten Impulssignales, das von      definierende Signal. der
Frequenzdemultipliziereinrichtung (14) aus- gegeben ist, ein invertiertes
Signal des zweiten   40  9. AFC-Schaltung nach den Anspr Uchen I bis 8,
Impulssignales, das von der RS-Flipflopeinrich-    gekennzeichnet durch
eine Entfernungseinrich- lung (36) ausgegeben ist, und das sechste
tung (32, 34), die, wenn die EingangsanschluBl- Impulssignal von der
Zahlereinrichtung (30) zu     einrichtung (16) ein unn6tiges Impulssignal
verarbeiten, um dadurch das vierte Impulssi-       (EP) anders als das
Bezugsimpulssignal (HS) gnal zu erzeugen.                          45
empfangt, das unn6tige Impulssignal (EP) ent- fernt. 6. AFC-Schaltung nach
Anspruch 5, dadurch ge- kennzeichnet, deai die Frequenzsteuereinrich-   10.
AFC-Schaltung nach Anspruch 9, dadurch ge- tung (22, 24, 26, 28) aufweist:
kennzeichnet, daB die Zahlereinrichtung (30) elne Filtereinrichtung (24)
zum Halten der  so  ein siebentes Impulssignal elner Impulsbreite
Steuerspannung,                                    entsprechend etwa 1/4
des vorbestimmten Zy- eine erste Strom- bzw. Spannungsquellen-        klus
(TH), ablaufend von elner Zeit entspre- einrichtung (26) zurn Entladen der
Filtereinrich-  chend etwa 3/4 des vorbestimmten Zyklus tung (24),
(TH), nachdem die Z~hlereinrichtung durch das eine zweite Strom- bzw.
Spannungsquel-  55      Bezugsimpulssignal (HS) zurOckgesetzt ist, or-
leneinrichtung (28) zum Laden der Filterein-       zeugt, und richtung
(24), und                                     die Entfernungseinrichtung
(32, 34) auf- eine Schaltereinrichtung (22) zum wahlwei-      weist: 9
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lflj SII 111111 eine zweite D-Flipflopeinrichtung (32) zum      sortir par
ce moyen un deuxieme signal impul- Empfangen des siebenten Impulssignales,
das        sionnel ayant sensiblement la mame largeur von der
Zghlereinrichtung (30) ausgegeben ist,     d'impulsion que celle dudit
premier signal im- als Dateneingang und des Bezugsimpulssigna-
pulsionnel, sorti dudit moyen d6multiplicateur les (HS), das an der
EingangsanschluBeinrich-   s  de fr6quence (14); tung (16) empfangen ist,
als ein Taktsignal und        un premier moyen multiplicateur (18) pour zum
Erzeugen elnes RUcksetzsignales (RP)           multiplier lesdits premier
et deuxieme signaux zum  RUcksetzen der Zghlereinrichtung (30)
impulsionnels pendant une p6riode pr6d6termi- und der
RS-Flipflopeinrichtung (36), und           n6e en synchronisme avec ledit
signal impul- eine Verz6gerungseinrichtung (34) zum   ro      sionnel de
r6f6rence (HS), pour produire par Verzogern des von der zweiten
D-Flipflopein-       ce moyen un troisibme signal impulsionnel richtung
(32) ausgegebenen RUcksetzsignales        d'une largeur d'impulsion bas6e
sur une diff6- (RP) und zum Einspeisen des verz6gerten Si-        rence de
phase entre lesdits premier et gnales in einen RUcksetzanschluD der zweiten
deuxibme signaux impulsionnels, seulement D-Flipflopeinrichtung (32).
i5      lorsque ledit premier signal impulsionnel est en avance de phase
par rapport audit deuxieme Revendicatlons
signal impulsionnel; un second moyen multiplicateur (20) pour Circuit de
commande automatique de frrquen-        multiplier lesdits premier et
deuxibme signaux ce (AFC) comprenant:                       20
impulsionnels pendant ladite p6riode pred6ter- un moyen de borne d'entr6e
(16) pour            min6e en synchronisme avec ledit signal im- recevoir
un signal impulsionnel de r6f6rence       pulsionnel de reference (HS),
pour produire par (HS) recurrent selon des cycles predetermines      ce
moyen un quatrieme signal impulsionnel (TH);
d'une largeur d'impulsion basee sur une diffe- un moyen oscillant commande
en tension   25     rence de phase entre lesdits premier et (12) pour
sortir un signal impulsionnel oscillant  deuxieme signaux impulsionnels,
seulement de sortie;                                         lorsque ledit
premier signal impulsionnel est en un moyen demultiplicateur de frequence
retard de phase par rapport audit deuxieme (14) pour d~multiplier la
frequence du signal      signal impulsionnel ; et impulsionnel oscillant de
sortie, sorti dudit  30      un moyen de commande de fr6quence moyen
oscillant commande en tension (12),          (22, 24, 26, 28) pour produire
ladite tension de 



pour produire un premier signal impulsionnel       commande en se basant
sur la largeur d'im- de la meme periode que celle dudit signal
pulsion de l'un ou l'autre desdites troisieme et impulsionnel de r~f6rence
(HS) recu au droit       quatrieme impulsions. dudit moyen de borne
d'entr6e (16) ; et    36 un moyen de commande pour comparer          2.
Circuit AFC selon la revendication 1, caract6ri- en phase ledit signal
impulsionnel de r6f6rence    s6 en ce que ledit moyen generateur d'impul-
(HS) regu au droit dudit moyen de borne d'en-      sions (30, 38) comprend:
tr6e (16) et ledit premier signal impulsionnel,        un moyen compteur
(30), qui est remis A sorti dudit moyen demultiplicateur de frequen-  40
zero par ledit signal impulsionnel de ref6rence ce (14), et pour d6livrer,
audit moyen oscillant   (HS) recu au droit dudit moyen de borne d'en-
command6 en tension (12), une tension de           trbe (16) pour compter
ledit signal impulsionnel commande bas6e sur la difference entre ledit
oscillant de sortie, sorti dudit moyen oscillant signal impulsionnel de
ref6rence (HS) et ledit     commande en tension (12), pour produire par
premier signal Impulsionnel, pour commander  45    ce moyen un cinquieme
signal impulsionnel a par ce moyen une fr6quence d'oscillation dudit     un
instant pred6termin6 ; et moyen oscillant commande en tension (12) de
un moyen de bascule RS (36) qui est maniere a verrouiller en phase ledit
signal im-    remis A zero par ledit signal impulsionnel de pulsionnel
oscillant de sortie sur Wedit signal    r6f6rence (HS) regu au droit dudit
moyen de impulsionnel de r6ference (HS),            so      borne d'entree
(16), et qui est mis a un par caracteris6 en ce que ledit moyen de co m-
ledit cinqu ime signal impulsionnel sorti dudit mande comprend:
moyen compteur (30), pour produire ledit un moyen g6nerateur d'impulsions
(30, 36)       deuxibme signal impulsionnel. pour compter ledit signal
impulsionnel oscillant de sortie issu dudit moyen oscillant command6   ss
3. Circuit AFC selon la revendication 2, caracteri- en tension (12) en
synchronisme avec ledit         se en ce que ledit moyen compteur (30) est
signal impulsionnel de reference (HS) recu au      remis a zero par ledit
signal impulsionnel de droit dudit moyen de borne d'entree (16), pour
ref6rence (HS), et en ce qu'il produit ensuite 10    19                EP 0
335 370 B1                    20      I I!II11 11111111111 II I!II ledit
cinquieme impulsionnel audit instant pr6-    pulsionnels sortis desdits
premier et deuxibme d6termin6 correspondant a environ la moti4
moyens de circuit ET (18, 20), ledit moyen de dudit cycle predetermine (TH)
commutation (22) n'etant connect6 a aucun desdits moyens sources de courant
(26, 28) 4. Circuit AFC selon la revendication 2, caracteri-   5  lorsque
lesdits troisieme et quatrieme signaux se en ce que ledit moyen compteur
(30) pro-        impulslonnals ne sont pas delivr6s. duit un sixibme signal
impulsionnel ayant une largeur d'impulsion correspondant a environ     7.
Circuit AFC selon les revendications 1 a 6, 1/4 dudit cycle prdd6termin6
(TH) apres qua        caracteris6 en ce qu'il comprend de plus un ledit
moyen compteur (30) a et6 remis a z6ro  lo   moyen de maintien (38, ,40)
pour faire en sorte par ledit signal impulsionnel de reference (HS),   qua
ledit moyen de commande de frequence et une largeur d'impulsion
correspondant a          (22, 24, 26, 28) maintienne ladite tension de
environ 1/4 dudit cycle pr6determine (TH)          commande lorsque ledit
moyen de borne d'en- s'ecoulant 6 partir d'un instant correspondant a
tree (16) ne regoit pas ledit signal d'impulsion environ les 3/4 dudit
cycle pr6d6termine (TH)  15   de reference (HS) lorsque linstant dudit
cycle apres qua ledit moyen compteur a WtX remis a       pred~termln6 (TH)
est atteint. zero par ledit signal impulsionnel de r~f6rence (HS), et
8. Circuit AFC selon la revendication 7, caract6ri- en ce qua ledit premier
moyen multiplica-       se en ce qua ledit moyen de maintien (38, 40) teur
(18) comprend un premier moyen de cir-  20    comprend: cuit ET (18) pour
traiter logiquement ledit pre-       un moyen de bascule D (38) pour
recevoir mier signal impulsionnel issu dudit moyan de-      le signal de
sortie inverse dudit moyen de multiplicateur de fr6quence (14), ledit
deuxie-    bascule RS (36) comma donn6e d'entr6e et me signal impulsionnel
sorti dudit moyen de        ledit sixibme signal impulsionnel sorti dudit
bascule RS (36), et ledit sixibme signal impul-  25  moyen compteur (30)
comma signal d'horloge sionnel issu dudit moyen compteur (30), pour
invers6 ; et produire par ce moyen ledit troisieme signal           un
troisiema moyen de circuit ET pour impulsionnel, ledit sixibme signal
Impulsionnel    traiter logiquement un signal de sortie dudit 



6tant utilise comma un signal d6finissant ladite    moyen de bascule D (38)
et ledit sixieme si- periode pr6d6termin6e.                     30
gnal impulsionnel sorti dudit moyen compteur (30), et pour d~livrer le
r6sultat de l'op6ration 5. Circuit AFG selon la revendication 4, caract6ri-
logique auxdits premier et deuxieme moyens se en ce qua ledit second moyen
multiplica-        de circuits ET (18, 20), comma etant ledit taur (20)
comprend un deuxieme moyen de            signal d6finissant ladite p6riode
pred6terminae. circuit ET (20) pour traiter logiquament un si-  35 gnal
invers6 dudit premier signal impulsionnel  9. Circuit AFC selon les
revendications 1 A 8, sorti dudit moyen d6multiplicateur de frdquen-
caracteris6 en co qu'il comprend de plus un ce (14), un signal invers6
dudit deuxibme si-      moyen de suppression (32, 34) pour suppri- gnal
impulsionnel sorti dudit moyen de bascule     mer, lorsque ledit moyen de
borne d'entree RS (36) et ledit sixieme signal impulsionnel  40   (16)
regoit un signal impulsionnel inutile (EP) issu dudit moyen compteur (30),
pour produire      autre qua ledit signal impulsionnel de referen- par ce
moyen ledit quatrieme signal impulsion-     co (HS), ledit signal
impulsionnel inutile (EP). nel. 10. Circuit AFC selon la revendication 9,
caracteri- 6. Circuit AFC selon la revendication 5, caracteri-  45  s6 en
co qua ledit moyen compteur (30) pro- s6 en ce qua ledit moyen de commande
de            duit un septibme signal impulsionnel d'une lar- frequence
(22, 24, 26, 28) comprend:               geur d'impulsion correspondant &
environ 1/4 un moyen de filtrage (24) pour maintenir        dudit cycle
pred6termin6 (TH) s'ecoulant a par- ladite tension de commande;
tir d'un instant correspondant A environ les 3/4 un premier moyen source de
courant (26)  5o     dudit cycle predetermin6 (TH) apres qua ledit pour
d6charger ledit moyen de filtrage (24);       moyen compteur (30) a et6
remis h zAro par un second moyen source de courant (28)          ledit
signal impulsionnel de r6f6rence (HS), et pour charger ledit moyen de
filtrage (24) ; et     en ce qua: un moyen de commutation (22) pour
ledit moyan de suppression (32, 34) com- connecter de manibre s6lective
ledit moyen de   ss  prend: filtrage (24) audit premier et audit second
un second moyen de bascule D (32) pour moyens sources de courant (26, 28)
en fonc-        recevoir ledit septieme signal impulsionnel sor- tion
desdits troisibme et quatrieme signaux im-    ti dudit moyen compteur (30)
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1  l 111111  11111 1111 Il I!II d'entr6e et ledit signal impulsionnel de
r6f6ren- ce (HS) regu au droit dudit moyen de borne d'entr6e (16) comme
signal d'horloge, et pour produire un signal de remise & zero (RP) pour "
remettre A z6ro ledit moyen compteur (30) et   5 ledit moyen de bascule RS
(36) ; et un moyen de retardement (34) pour retar- der ledit signal de
remise a z6ro (RP) sorti dudit second moyen de bascule D (32) et pour
delivrer le signal retard6 a une borne de remi-  10 se a zero dudit second
moyen de bascule D (32). 1S 20 25 30 35 40 45 50 56 12    


