The invention relates to a circuit for decoding the vertical
synchro signal in a composite video signal.

The image part of aitelevision signal, or composite video signal,
comprises, on the one hand, some information relating to the picture
proper and, on the other hand, some information on synchronisation of
the lines and frames. The part of the composite video signal which
concerns synchronisation is termed “composite synchro". This composite
synchro signal comprises some line synchronisation pulses or "signals"
10 (figures.la and lb)'ana, between two successive frames : some pre-
equalisation pulses, the vertical synchro signal, and some post-equali-
sation pulses following the vertical synchro signal. The vertical
synchxo signal consists of a given number n of positive pulses ; the
equalisation pulses, 1ike the number of post—equaliéétion pulses, is
equal to the same number n.

In the 625 line standard, each line synchronisation signal has a
duration of 4.7 microseconds at the loQ level and in a single frame two
line signals are separated by the duration H of one liﬁe, i.e. 64 micro-
seconds. The number of pre-equalisation pulses is equal to five. The
duration of each of these pulses 11 is half of that of a line synchroni-
sation signal 10, i.e. 2.35 ﬁs, and the interval between two pre-
equalisation pulses is 32 us. The post-equalisation pulses are also
five in number having the *same duration of 2.35 us at the low level and
a separating interval of 32 us. The vertical synchro signal proper
consists of five pulses 12 each of which has a duration of 4.7 us at
the high level, and two successive pulses 12 are separated by a period
of 32 us; thus the vertical synchro signal proper has a duration of
160 us.

The composite video signal being of the interlaced frames type,
the composite synchro signal does not have the same characteristics
depending on whether the frame is of even rank or of odd rank.

At the end of a frame of even rank {(figure la) the last line

H
signal 10_ is separated by a half-line-period =, i.e. 32 us, from the

d
first pre-equalisation pulse 11p. At the start of a frame of odd rank
(figure la) the last post-equalisation pulse lld is sepgrated by a

half-line-period g-from the first line synchronisation signal IOP.
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At the end of a frame of odd rank (figure lb) the last line
synchronisation signal 10 is separated from the first pre-equalisation
signal by a period H (64 us). At the start of a frame of even rank
(figure 1b) the last post—-equalisation_ pulse is separated from the first
line signal by a duration H, i.e. 64 us.

These various offsets enable it to be ensured that an odd-ranked
frame starts at the beginning of a line;and finishes in the middle of
a line, and, conversely, that an even-ranked frame starts in the middle
of a line and finishes at'the_end of a line; The salvoes of equalisa-
tion pulses are intended to éut the integrator circuits, usually pro¥
vided to detect the vertical synchro signals, into the same electrical
state at the start of each frame whatever its rank, even or odd.

To detect the vertical synchro signal a condensez'Gntegrator is
generally used the charge level of which depends on the level of the
composite synchro signal. This condenser becomes charged when the
composite synchro signal is at the high level and discharges when this
signal is at the low level. The time constant of the condenser charg-
ing or discharging circuit is such that the latter discharges by ohly
a very low value during the line synchronisation signals 10. In
contrast it remains discharged during the vertical synchro signa¥.
Thus the vertical synchro signal consists of a .low level signal and
the leading edge of this vertipal synchro signal, i.e. the descending
edge, is detected when the charge of the condenser descends below a
given threshold. 1In these conditions the vertical synchro signal
obtained at the output from the condenser decoding circuit is delayed
in comparison with the start 15 (figure 1) of the vertical synchro
signal of the composite synchro signal; this delay is the time which
the condenser takes to change from its full charge to the charge which
corresponds with the said threshold _

Meand have been proposed (French Patent FR-A-2,443 777) the

intention of which is to stabilise the delay between the decodedm_

however gettlng rid of this delay.
Such a delay is troublesome; it can affect the q’ 1}

reproduced picture.
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The invention remedies this disadvantage; that is to say that

it provides a vertical synchro signal decoding circuit which causes
practically no delay between the start oF the vertical synchro_signal
and the start of the decoded'&ertical syhchro signal. Furthermore,
the circuit according to the in?ention does not call upon any signal
(such as an external clock signal) other than the composite synchro
signal.

To this end the circuit according to the invention is character-
ised in that it comprises: some digital means fof producing, starting
from the composite synchro signal, a first rectangular signal at half
the line frequency throughout the frame, énd a second rectangular
signal at half the line frequenéy throughout the frame except during
the equalisation and vertical synchro signal periods when this signal
is at the line fregquency, the rélative phases of these two rectangular
signals depending on the pafity of the rank of the frame and a means
for correlating these rectangular signals in order to generate a de-
coded vertical synchro signal the start of which coincides, practically
without delay, with the start of the vertical synchro signal of the
composite synchro signal. '

In one embodiment the means of correlation comprises a means for
generating a validation signal, or window, starting from the said
rectangular signals, the start of which coincides with the trailing
edge of the last pre-equalisation pulse and the end with an edge of
the first postequalisation pulse, and also a digital circuit for
combining the validation window with the composite synchro signal in
order to generate the said decoded vertical synchro pulse.

Other characteristics and advantages'of the inventio

which: _ { Py :
- figures 1la and 1b, already described, are diggrams shp
composite synchro signals, K s ‘
- figure 2 is a diagram, in block form, of a decodj._:}?j‘"e-_if_=
according to the invention, R .
- figure 3 shows a method of constructing the circuit of figure 2

and




- figures 4, 5 and 6 are diagfams illustrating the functioning
of the circuit of figure 3.

The example which we shall describe in connection with figures 2
to 6 relates, like figure 1; to the 625 lines, 50 frames per second

standard. However, as we shall see below, the invention is not limited

" to. this standard.

The composite synchro signal is applied to.the input of a circuit
20 for detecting signals at the frame freguency (figures 2 and 3).

This circuit 20 generates the signals.shown in the diagrams of figures
4b to 4i oxr 5b to 5i, in particular the signal TP (figurel4i or 5i)
formed by a train of pulses at the frame frequency, the number of pulses
of which, at each frame, depends on the parity of the rank of this frame,

This signal Tp is used, on the one hand, by an initialisation
circuit 21 enabling at each frame the other circuits of the decoder to
be restored to the initial state and, on the other hand, by a circuit
22 determining the parity of the rank of the frame being analysed. Ih
figure 2 this circuit 22 has been marked "even frame, odd frame
decoding”. _

The signal Hc (figure 6a) generated by the circuit 22 is used by
a generator 23 of a signal 911 termed "validation window", and shown
in figure 6i, surrounding the vertical synchro pulse (figure 1). This
validation signal Qli is appli;d to an input of a flip-flop circuit
24 enabling the vertical synchro signal to be extracted from the com-
posite synchro signal, by means of the said window.

We refer now to figure 3. The circuit 20 for detection of signals
at the frame frequency comprises two flip-flops 30 and 31 of the JK
type of which the clock inputs H receive the composite synchro signal.
The composite synchro signal is also applied to the input of a mono-
stable flip-flop 32 delivering a signal Q2 (figure 4b and Sb) consis-

ting of a pulse of duration t,, 50 us in one example, after the appear-~

1
ance of a descending edge 33 (figure 4a) on its input. The output from

the. monostable 32 is applied to the input of a second monostable 34 of

the same type as the above but imposing a delay of duration t, equal to

2
28 pys in the example. The output signal O4 from the monostable 34 is
represented by the figure 4c or 5c. !
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As we shall see below with the functional description, it is
B .
sufficient for the duration t1 to be between E-and H i.e. between

) 3
32 and 64 us and for the duration t, + t., to be between!H and —%

i.e. between 64 us and 96 ps. ' ’

The output Q4 from the monostable 34 is applied to the inputs J
and K of the flip-flop 30.

Some signals of constant value, 5 volts, corresponding to a binary
level 1 are applied to the inputs J and K of the flip-flop 31.

The output Q1 from the flip~flop 30 is c;nnected to the first
input 351 of an exclusive OR gate 35 the second input 352 of which is
connected to the output Q3 of the flip-flop JK31. The output signals
Q1 and Q3 are shown in figures 4§ and 4e or 5d an% S5e.

The output from the exclusive OR gate 35 is connected to the

input D, of a D type flip-flop 36 the clock input H of which receives

1
the composite synchro signal. The output QS - shown by figures 4g or
Sg - from the D type flip-flop 36 is connected, on the one hand, to the
first input 371 of an exclusive OR gate 37 and, on the other hand, to

the input D, of a D type flip-flop 38 the clock input H of which

2
receives the composite synchro signal. The output Q6 from this flip-

flop 38 is connected to the second input 372 of the exclusive OR gate

37,

The D type flip-flop 36 is triggered by the rising edges of the
pulses on.its clock input while the flip-flop 38, also D type is
triggered by the descending edges of the pulses on its clock input H.

The siénal Tp at the output from the exclusive OR gate 37 is
shown by figures 4i and 5i.

This output from the gate 37 is connected to the input of the
initialisation circuit 21 which consists of two monosfable flip~-flops
in series 39 and 40. The input of the monostable flip-flop 39 is
connected to the output from the exclusive OR gate i?; it is triggered
by rising edges and it imposes a delay t3 = 1 millisecond. This output
signal Q from this flip-flop is shown by figure 6b. As we shall see

below the delay t. may be chosen at any valile between 480 microseconds

3
and. 20 milliseconds.



The output from the monostable 39 is connected to the input of
the monostable 40 which is triggered by descending edges of pulses ang

imposes a delay t, of 20 microseconds. The output aé from the mono-

stable 40 is show: by figure 6¢. It is the aé output pulse which con-
stitutes the initialisation signal for the circuit 22 for decoding
the rank of the frame and the Qalidation window generator 23;

The circuit 22 for decoding the rank of the frame comprises a
D type flip-flop 41 triggered by the rising edges of pulses on its

clock input H, the input D, of which receives the’® output signal Q4

from the monostable 34. T;e output aé from this flip-flop 41 is
connected to the input D4 of another D type flip-flop 42 also
triggered by the rising edges of pulses on its clock input H. The
signal on the output aé from the flip-flop 41 is showﬁ'by figure 6qg.
The signal Q10 on the outpqt from the flip-flop 42 is shown by figure
6h. The clock input of the flip-flop 42 receives the signal of output
aé of the monostable 40.

The clock input H of the flip~flop 41 receives a signal from an
M/m oﬁtput'432 of a counter 43 forming part of the validation window
generatox 23. .

The output Q10 from the flip-flop 42 is connected to the first

input 44, of an exclusive OR gate 44 the second input 44, of which

receiveslthe output signal Tiffrom the exclusive OR.gate?37.

The output signal HC from the exclusive OR gate 44 is shown by
figure 6a. It is applied to the clock input H of the counter 43
forming part of the generator 23. This counter is triggered by the

rising edges of pulses. Its charging input 43, receives the signal

Eé from the monostable 40. This counter is oflthe asynchronous
charging type, i.e. it becomgs charged so long as the pqlse Q8 applied
on its input 43 is at the level zero. .

The counter 43 becomes charged to the value 8 dictated by the

signals applied on its inputs ABCD : A=B=C=0and D=1

it functions here as a count-down unit.
The generator 23 additionally comprises a compa

two 4-bit words having some first inputs AO, a,, A2r
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~zero setting input ZS receives the output signal O

the respective outputs Qa' Qb' Qc' Qd of the counter 43 and some

second inputs B., B,, B

0 1 2 3 1
when the words on its inputs are equal, which is connected to the clock

. B, and also an output 45, emitting a 1 signal

input H of a D-type flip-flop 46 also forming a part of the generator
23. The D-type flip-flop 46 is triggered by the rising edges of pulses
on its clock input. It is mounted as a halver with its output 5&1

connected to its input D.. The output Q11 is connected to the input

5

B1 of the comparator 45. The inputs B0 5

signalal1 from the flip-flop 46. The last input B

and B, receive the output

3 of the comparator
45 is at the level zero.

The M/m output 432 of the counter 43 is at "O" yhen the content
of the counter is not zero and is "1" when the content of the counter
is zero. The M/m signal is shown by figure 6e.

The output signal O, - from the flip-flop 46 constitutes the

validation window which_ii shown by figure 6i.

The vertical synchro signal extraction circuit 24 comprises a
J-K flip-flop 47 triggered by the descending edges of pulses applied
to its clock input H. This input receives the composite synchro signal
while the J.input is at "1" (5 volts) and the K input at "O". The
11 from the flip- .
flop 46 of the generator 23. The output 912 from the flip-flop 47
represents the decoded vertical synchro signal. It is shown by figure
63.

We shall now describe with reference to the diagrams of figures 4,
5 and & the functioning of the vertical synchro signal decoder.

Figure 4 relates to the situation represented in figure la, i.e.
the end of an even-ranked frame and the start of an odd-ranked frame.
Figure 4a is moreover identical to figure ta. Figure 5 corresponds
to the situation oF figure 1ib, i.e. the end of an odd-ranked frame and
the start of an even-ranked frame. ‘Figure 5a is identical with figure.
1b.

Figu;e 6 corresponds with the situations of figures la and 4, i.e.
the end o% an even frame and the start of an odd frame.

Firstly, it will be recalléd'that the functioning of a J-K flip- .

flop is as follows: if J = K = 0 the Q output remains in its existing
. 3




- of . the signals Ql and.Q3 differ depending on the pé%k\ :

-.also constitutes the signal at the input of the f1f S

state, even if pulses are applied to the H input. If J = K = 1 the
output Q changes state (i.e. changes from zero to one, or from one
to;zero) with each descending edge of pulses applied on the input H.
If J =0 and K = 1, then Q = 0 after a descending edge on the H.input,
and if J = 1 and K =0, Q = 1 is obtained after the descending edge
on the H input.

A gate of the exclusiﬁe OR type delivers a zero signal if its
inputs fééei§e~idéhtical sighals. Convérsely, the ouﬁput from the
exclusive OR gate is one if the signals on its two inputs have differ-
ent values.

Taking iﬁtp account the functioning of a J-K flip-flop explained
above, it.will be seen that the mbnostables 32 and 34;allow, by the’

choice of the delays t, and t2, some signals J = K = O to be applied

1
which render the flip-flop 30 blind to one pulse in two when these

pulses are separated by a period H/2, i.e. during the post and pre-

equalisation periods and the period of emission of the vertical- synchro

' signal. Thus the signai O, at the output from the flip-flop'BO-(fi ure
. 1 g

44) is a rectangulaf signal at half-line-frequency: 7812.5 hertz and
its cyclic ratio is one.

In contrast the flip-flop 31 functions permanently as a divider
by two since its inputs J and K do not receive the signal Q4 but are
such that: J = K = 1. Thus’outside the periods of egualisation and

of vertical synchro signal the signal Q3 (figures 4e and 5e) is at

half-line-frequency 7812.5 hertz whereas during the periods of equali-

sation and of vertical synchro signal this rectangular signal has
twice the frequency, i.e. the line frequency of 15625 hertz. In other
words the signal QI is a half—line—frequéncy pure spectrum signal
whereas the signal Q3 is also half-line~frequency but contains some

information at frame frequency.

“Comparison of the figures 4 and 5 shows that the £
’ .\ MRrs =

=,

These signals Q1 and Q3 are correlated to decodeﬂgﬁﬁ/.
Tl

signal.

The signal D, at the output. from the exclusi}

1
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by figures 4f and 5f. This signal D1 always has the same value,

“"zero" or "“one", throughout the frame duration except during the
equalisation and vertical synchro signal periods in which it varies

at half-line frequency. A compa;ison of figures 4f and 5f shows that
at the end of an even-ranked frame and at the start of an odd-ranked
frame (figure 4f) the number of half-periods at the half-line frequency

of the signal D, is greater by one than the corresponding number of the

1

same signal D, at the end of an odd-ranked frame and at the start of

an even—rankeé frame (figure 5f). The D-type flip~flop 38 and the
exclusive OR gate 37 make use of this difference to generate a signal
Tp at the output from the gate 37 which comprises eight pulses in the
first case (end of an even frame, start of an odd frapge) and seven
pulses in the second case (end of an odd frame, start of an even frame).
Furthermore, the D-type flip-flop 36 enables disturbances to be elimina-

ted from the signal D which are due to the simultaneity of the switch-

1 .
ing of the signals on the inputs 351 and 35

35.

5 of the exclusive OR gate

- In order clearly to understand the funétioninq of this part of
the circuit 20 it will be recalled that a D-type flip-flop is such
that the input D is transferred to the output Q when a rising edge
(flip-flop 36) is applied on its clock input B or, for other types of
flip-flops (38), when it is‘a descending edge which is applied to the
clock input.

Thus, by the "exclusive OR" combination of the signals Q5 and QG'
eight Tp pulses are obtained in the case of figure 4i and seven T
pulses in the case of figure 5i. These pulses are always positive.
They appear as soon as the composite synchro signal appears.

We see in figure 4i that: the first pulse of the train TP appears
between the start of the first pre-equalisation signal and the start
of the second pre-equalisation signal; the second pulse of the train
Tp is situated between the end of the third pre-equalisation signal and
the start of the fourth pre-equalisation signal; the third pulse of
the train Tp appears between the end Pf the fifth pre-egualisation
signal and the start of the vertical synchro signal; the fourth and
fifth pulses of train Tp correspond rEspectively to the second and

¢
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feurth pulses of the vertical synchro signal; the sixth pulse of the
train T_ corresponds to the space between the end of the first post-
equalisgtion signal and the second post-equalisation signal; the
seventh pulse of train Tb is situated between the end of the third
post-equalisation pulse and the start of the fourth post equalisation
pulse; and, lastly, the eighth pulse of the train Tb ceinc;des with
the space between the end of the fifth post-equalisation signal and
_the start of the following line signal. |

We see in figure 5i that: the first pulse of “the train TP is
situated between the end of the second pre-equalisation signal and
the start of the third signal of the same period; the second pulse
of this train appears between the end of the fourth pre-equalisation
signai and the start of the fifth signal; the third, f;urth and
f£ifth pulees.coincide with respectively the first, third and fifth
pulses of the vertical-synchre signal; the sixth pulse of the train
Tb appears between the ene'pf the second post-equalisation signel and
the start of the third post-equalisation signal; and, lastly the
seventh pulse of train TP of figure 5i is situated between the end of
the fourth post-equalisation signal and the start of the fifth signal
.of the same period. -

‘The monostable 39 of the dnitialisation stage 21 produces a
"posxtlve pulse Q7 (flgure 6b) *of duratlon t3 = 1 millisecond at the
t}me of the first r151ng edge of the TP 51gnal
) -The duratlon t3 must meet the following conditions: it must be

greater than the duration of the Tp pulses; -i.e. greater than 480
mlcroseconds, and less than one frame period, i.e. 20 milliseconds.
' The ‘descent’ edge of the pulse Q7 triggers the monostable 40

which generates a negative pulse of duration t, equal to 20 microseconds

on the. output'aé ThlS pulse Q8 constitutes t;e initialisation pulse
used to trigger (through the input 43, ) the charglng of the counter and
“to determine, through the fllpff}op_42_oﬁ_the -stage 22, the charging
level - 7 or 8 - of this counter 43.
The stage 22 makegfu5e Qf“the siénals Tp,'éé, Q4 and M/m (figure .
6e) to generate a signal Hé {(figure 6a), applied to the clock input

H of the counter 43 of the stage 23, which will determine whether the
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said counter 43 will perform a count-down from 8 to O or from 7 to O,
i.e. will determine the rank of the frame.
When the rising edge of the M/m pulse arrives while there is no

positive pulse Q4 (figure 6f) on the input D the output Q9 adopts

.
the value 0 and therefore aé the value 1'(fi;uré'69).

At the output QlO of the D-type flip-flop 42 a signal is obtained
(figure 6h) of frequency ?5 hertz and of cyclic ratio 1. The combina-
tion of this signal Q1o with the signal Tp by the exclusive OR 44
supplies the signal HC (figure 6a). If the fifst input 441 of the
exclusive OR gate 44 is at zero the signal HC is, as in the example
of figure 6, formed of positive pulses identical to the pulses Tp:
conversely if the input 441 of the gate 44 (i.e. the signal Qlo) has
the value “one", the signal HC corresponds to the gignal Tp but is
formed of negative pulses.

When a negatlve pulse Q (figure 6c) is applied to the input 43
of the counter 43 of the validation window generator stage 23, the
counter 43 becomes charged to the value 8. This charging lasts so
long as. the pulse aé is at the level 0. When the signal 56 returns
to the wvalue "1", the signal QIO applied on the input 441 of the
exclusive OR gate 44 of the stage 22 takes the value "1" in the
example shown in figure 6 or "0" for another frame. If the signal
29 |
to the clock input of the counter 43, remains at zero and this

is at the level "0" the output signal HC of the gate 44, applied

counter remains charged to the value 8. But if the signal 010 on the

input 441 of the gate 44 is at “one" the output from this gate changes
to "1"; this results in a rising transition on the clock input H

of the counter 43 which causes it to change over from the state 8 to
the state 7; it remains in this state so long as no pulses are applied
to its clock input.

'The-pulse Eé, simultaneously with the charging of the counter 43,
resets the D-type flip-flop 46 of the stage 23 wh;ch is mounted as a
halver. When this zero setting is performed the output Q11
{figure 61) is at "“zero" and the output Q at "one"™. In these

condltlons the inputs B B ., B, and B of the comparator 45 receive

0’ "1 2 3
the folldwing signals :

]
i
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12, .

B0 "B T %y -y,
By =9y =0, :
By =0 -

in other words, on the 1nputs BO' B R Bz, B, of the comparator 45 is

applled the binary number 0101, 1 ef 5 in ch1mal (B is the heaviest
bit).

Thus when the counter 43, starting from the value 8 or 7, starts
to count down it passes through the ?alue 5; at_this moment the out-
put 451 of the comparetor 45 supplies a positite pulse which causes
the output Q11 of the flip—flop 46 to change over from the O state to
the 1 state and the Q11 oqtput from the 1 state to the O state, as
shown in figures 64 and 6i. Thus the binary number 0010, i.e. 2 in
decimal,.is then epplied to the B inputs of the comparator 45.

Whentthe content of the counter then reaches the Qalue 2 the

output 45, of the comparator 45 applies a positive pulse to the clock

.input of the flip-flop 46 and the output Q11 reverts to zero and the
ocutput Qll_changes back to "1" (figure 64 and 6i).

The output Qll' which remains in the "1" state when the content
of the counter is between 5 and 2, constitutes a validation window.

When the content of the counter 43 reaches the value zero the
'M/m signal (figure 6e) at output 432 changes from zero to one, which
causes_the output 99 {(figure 6g) of the flip-flop 41 of the stage 22
to change to the value one; thus the phase of the counter clock
signel is changed depending on the rank of the frame and this counter
43 is prepared to count down.

It is the output Q of the flip-flop 47 which delivers the
decoded vertical synchro 51gnal (figure 6i). -To understand the func-
-tlonlng of thls final stage 24 it will be recalled that when a J-K
flip-flop receives a O 31gnal on its zero setting ZS 1nput, its output
Q remains on zero whatever the values of the signals on 1ts other

inputs J K and H.

receives a level one signal and when J =
takes the vaIue 1 as soon as a descending edge

'1nput H.
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Thus the'output_Q12 changes to 1 as soon as the first descending
edge of the composite synchro signal appears. There is therefore a
negligible delay between the start of the decoded Qerticél synchro
signal le and the start of the Qertical synchro.signal of the
composite synchro.signalf This negligible delay is of a few nanoseconds;
it is the propagatipn time in the flip-flop 47.

The inﬁention applies not only to the 625 line standard but also
to the 525 line standard in which six pre—équa}isation pulses are
provided, six pulses in the Qgrtical synchro signal, and six puises in
the post—equalisatioﬁ period whereas in the 625 line standard this
number is five. One may, for this 525 line standard, use the arrange-
ment of figure 3.with some minor changes: the counter 43 is charged
to the value 9; the validation window appears between the contents 6
and 3 (instead of 5 and 2) and the clock of the counter is reQersed

before the charging.
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CLAIMS .

1. Circuit for decoding the verticFl synchro signal of a compo-
site synchronisation signal using interlaced frames, the vertical
synchro signal comprising n positive pulses preceded by n negative
pre-equalisation pulses énd followed by n negative pbst—equalisation
pulses, these pulses of the Qertical'synchro and equalisation signal
appearing at a frequency which is twicg the scanning frequency of the
lines, characterised in that it comprises some di§ital means for
producing, starting from the composite synchronisation signal, a
rgctangular signal (Ql) at the half-line-frequency, and a rectangular
signal (Q3) at half—line—frquency during the frame exfept during the
equalisation periods and the wvertical synchro signal period when this
signal (Q3)'is at the line freguency, the relative phases of these two
rectangular signals depending on the parity of the rank of the frame,
and a means (20, 22, 23, 24) for correlating these rectangular signals
(Ql' Q3) in order to generate a decoded vertical synchro signal the
start of which coincides, practically without delay, with the start
of the vertical synchro signal of the composite synchronisation signal.

2, Circuit according to claim 1, characterised in that the means
(23, 24) for correlating the.rectangular signals (Q1, Q3) comprise a
means (23) for generating a validation signal, or window, (Qll) starting

from the said rectangular signals (Q ), the start of which coincides

1 9%
with the trailing edge of the last pre-equalisation pulse and the end

with an edge of thé first post-equalisation pulse, and a digital circuit

(24) for combining the validation window with the composite synchronisa-

tion signal in order to generate the said decoded vertical synchro
signal. ' _

3. Circuit according to claim 2, characterised in that the circuit
(24) for combining the validation signal with the compoéite synchroni-
sation signal comprisgs.a J-K type flip-flop (47) on the zero setting
input of which is applied the Qalidatiop signal (Qll) and to the inputs
J and K of which are applied signals having the;respectfve values 1 and

0, the clock input (H) receiving the composite synchronisation signal.
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4. Circuit according to claim 1, 2 or 3, characterised in that
it comprises a means (20) making use of the different.relative phase
shifts between the rectangular signals (Q1 and Q3) depending on the '
parity of the rank of the frame to produce a train of pulses (Tp)
appearing only during the .pre- and post—équalisation periods and the
frame period, such that the number of pﬁlses and:the moments of their
appearance depend on the parity of the rank of the frame.

5. Circuit according to claims 2 and 4, characterised in that
it comprises, to generate the v;lidatiqn windo; (Qll), a countér (43)
charged at each frame with a number (N) which corresponds to the
largest number of the pulses of the said train (Tp), the pulses of
this train (Tp) controlling the count-down of the cgntent of this
counter (43), some means (45 and 46) being provided for generating
the validation signal when the content of the counter is between a
first value (5) less than ﬁ, and a second value (2) less than the
first but greater thén zero. _

6. Circuit according to claim 5, characteriéed in that it
comprises a comparator (45) on the first input (Ao, Al' A2, A3) of
which is applied the output signal (Qa, Qb’ Qc, Qd) of the counter

{43) and the second input (BO, B B, B3) of which depends on the

'
state of a flip-flop (46) receiv;ng ihe output signal (451) from the
comparator (45) in order for this signal on the second input to be
equal in turn to the said first and second values.

7. Circuit according to claim 5 or 6, characterised in that, to
allow charging of the counter {(43) to a value which depends on the
parity of the rank of the frame, it comprises some ﬁeans (41, 42, 44)

for generating a signal (HC) to control the counting down of the content

“of the counter (43) which, for a frame having a rank of given parity,

is'identical with the pulse train signal (Tp) and for a frame the rank
of which is of the other pariﬁy, consisté of pﬁlses of opposite sign
from_that of the said train (Tp). '

8. Circuit according to any of the above claims, characterised
in that to generate the first rectangular signal (Ql) at half-line-
frequency it comprises a flip-flop (30) mounted as a frequency halver

and a means (sucﬁ as some monostables (32, 34), of delaying the
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composite synchronisation signal which generétes a signal'(Q4) inhibj-
ting this flip-flop for one pulse in two during the equalisation
periods and the ﬁerticél synchro signal period. i

9. Circuit accoraing to claim ‘8, characterised in that the said
flip-flop generating the first rectangular signal (Ql) is a J-K type
flip-flop the clock input (H) of which receives the composite
synchronisation signal and the J and Klinputs of which are connected to
the -output from the means. of delay (32, 34). .

10. Circuit according to any of the above claims, characterised

~ in that the means for generating the second re;t_:angular signal (Q3)

comprises a flip-flop (31) such as a J-K flip-flop mounted as a
freqﬁency halver. f

11. Circuit accéfding to claim 4, characterised in that, to

. combine the two rectangular signals (Q1 and Q3) so as to produce the

said train of pulses (Tp) containing a number of pulses which depends
on the parity of the rank of the fréme, it.comprises a first gate (35)
of the exclusive OR type the inputs.(351, 352) of which receive the
said respeqtive rectangular signals (01, 03), a D-type flip-flop (38)
the clock. input of which receives the composite synchronisation signal
and the data input (D2) of which receives the signal coming from the
first exclusive OR gate (35), and a second exclusive OR gate (37) the
first input (372) of which receives the output signal (QG) from the
D-type flip-flop (38) and the second input (371) of which receives a
signal representing the output from the first exclusive OR gate (35).
12. Circuit according to claim 11, characterised in that the signal

applied to the second input (371) of the second exclusive OR gate (37)
and to the data input (D ) of the D-type flip-flop (38) is supplied by
the output (Qs) of another D-type fllp—flop (36) the data lnput (D )

sation signal.




