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represanigat 5vis signal. The circuit 300 conprises a discrete tine oscillator
(D3D) 3IlehasaEaGrSighaPEBCY oaccounting for once-a-line discontinuities in the
skew cor Newtalized Stateak Skawginal SipiaBNSESNd oneans 330 for suppl yi ng the burst
phase er Nominglfrbquengytof tha mastbrecloc §prallMCS isdlFRedes a delay 10 el ement 312 and
an addesr Ngrinal dipitad vales ragresehtative nt thedoPr suboaiies signabis givempibalowal ity (p) of D
fLip-flops, which are clocked with the master clock signal MCS. At each

&k period, the adder 314 adds to theg p-bit previous sum(at a first
input terminal 316) a (p-1) bi NcﬁﬁcFeﬂgv\’& (at a second input termnal 318).
Only p bits of the adder output arezl gPcRed by the D flip-flops, thereéby
form ng a nmodul o (2P) accumul ator. Thegi ncrenent at the termnal 318
copsists of the sumof: 15 a (p~ 1? bit value NCSS on term nal 340
representative of the nom nal col or=soboer ooeo frequency [err] (i.e., 3.58
Miz in the NTSC format), * a (p-1) bit value NSES on term nal 322
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si gnag10&bdoo a%@ﬁcl&é&%ﬁbdl THaRutp@3quende s Gf:! ve DIt va on term nal
332 representative of the phase error err] bet ween t he 20

internally-generated, color subcarrier representative signal [err] and the
burst signal BS included in the incom ng conposite video signal CVS. The
value of pis selected so as to obtain the desired degree of resolution in
the production of the color subcarrier representative signal [err] The
rebati onship between the resolutionr in HZ (e.g., 30 HZ. ), the nom nal
clock frequency [err] (e.g., 14.3 MHz in the NISC format) and the nunber of
bits pis given below 25 r = [err] In this particular enbodinent, pis 20
bits.



* An adder 350 adds the phase error signal PES on the termnal 332 to the
nom nal val ue NCSS of the 30 G rier frequency on the term nal
340. Anot her adder 360 adds the normnalized val ue of the state or skew error
signal NSES on the termnal 322 to the output of the adder 350, once every

hori zontal |ine. Cbn5|der I |Jugtrative situation: * p = 8
bits q =5 bits 35 régi o‘f&rgr%b S=0* Normalized State or
Skew Error Signal NSEXK NO*¥ Noni nal frequenADDER OUEPUBSt er cl ock signal
MCS is 4 [err] * Nominaj digital value represgﬁgatbag of the col or
sir—?carrl er signal is given below 40 NCSS = 2 err Under these

—f cunst ances, the nodulo [err] output of add@loglqoﬁ)@ i ncremented by a
constant increnent 010030000 at each clock peiogg 06_66 out put sequence is

gi ven bel ow. 50 55 6 EP 0 285 350 B1 D TO PUT CLOCK NO
ADDER OUTPUT 1 4 obb@ 6@6@

2 10 5 0100 0000 3 0000 0000

1000 0000 4 1100 0

5 6 0000 0000 6 0268%d80

0100 0000 7 7 100000000000 5

8 8 1100 0000 9 174

0000 0000 20 Fromthe above tabl e, it can be seeno??lat t he out put of the
DTO 310 is a sawtooth t9pe response, which cyef@d 080Qugh a set of four
values (0000 0000, 0100;0000, 1000 0000 and 1100 Q000) at the [err] rate
(i.e., one cycle for every 4 clock pulses). In this illustrative exanple,
the 4TO out put values ate established by 25 the NESS value (i.e. 0100
Q000), which represents the nominal value of the color subcarrier signal
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of the fl {The fuhatipnaBiiock 338 sprmrises an AND qaie:34anda\hurshlopr; filier 338, Tap 5"“? 9%8% t he
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bl ock 3@@*@ 884 ﬁa/!ma'ﬁ& ‘ d° ND

gate 332\@' g?te ?%ﬁ’?f? iy g 41168“ P€ &) Iow S fl sen th% lﬁgse

a
ter m"i.la'grror Psc etweenl’fg rna y- nera or subcar ier ro| es%ntatlve S|gna| ¢sc and the burst signal
BS included in the incoming composite video signal CVS.
When the internally-generated ¢ signal is in phase with the burst signal BS, the output of the lowpass
filter 260 is zero. When the ¢4 signal leads the BS signal, the output of the lowpass filter 260 is negative.
50 On the other hand, when the ¢ signal lags the BS signal, the output of the lowpass filter 260 is positive.
The burst loop filter 336 produces a weighted average PES (e.g., £ w; .A¢g) of the output A ¢ of the
AND gate 334 over several cycles of the burst signal BS. Addition of a positive or a negative phase error
value PES to the nominal value NCSS of the color subcarrier signal, respectively, speeds up or slows down
the DTO output frequency in a manner that causes the DTO oulput ¢4 to synchronize with the burst signal
s5 BS.
The ROM 240 generates sine and cosine function values for the phase angles represented by the ¢
values applied to the address input port of the ROM. The relationship between the phase angle of the color
subcarrier signal and the ¢, input of the ROM 240 is given below:
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oupl ~e pour recev0|r |l a sortie dudlt circuit de division par met ladite

bascule est conditionnee par ledit second signal de commando SOCS pour ne
pas nodifier les etats 45 tandis que ledit circuit de division par m
est4dinitialis6é en reponse audit premer signal de commando FOS. S
Dispositif selon Ia revendication 2 incluant, de plus: une bascul e
suppl 6nmentaire (62) ayant une borne de reinitialisation et ayant une bone
d' entrde de 50 signal d' horl oge coupl ee pour recevoir la sortie dudit
circuit de division par m: |adite bascul e suppl enentaire dtant di sposde
 poure nodi fier les dtats de sortie a chaque fois qu'une transition

ed6term nee se produit a sa borne d entreo de signal d' horloge; une porte
QU (64) ayant ses bornes d'entree respectives coupl ees pour recevoir |'un
desdits prem er et second signaux de commande FCS, SOS et |e signal de
sortie MCS de |adite bascule cit~e 55 en prem er et ayant sa borne de
sor®f e coupl~e a la borne de reinitialisation de |adite bascul e
suppl enmentaire; et une porte ET (66) ayant ses bornes d'entree respectives
coupl des pour recovoir la sortie de |ladite bascule supplenentaire et ladite
sortie dudit circuit de division par met ayant sa borne de sortie 10 EP
0 28p 350 B ] [1] Il H| I ]| |-] couplie ala
bome d'entrde de signal d horloge de |adite bascule citde en premer. 4.
Di spositif salon la revendication 3 dans | equel |edit noyen diviseur
conprend une pluralit4 d dtages diviseurs (42, 44...48,50) ,ledit
di spositif incluant, de plus, un noyen (150) pour verrouiller le prdsent 5
dt abs desdi ts 4tages diviseurs avant que ledit noyen diviseur no soit
rAinitialisd en r ponse audit prem er signal de cormmando FCS ; ledit noyen
de verrouillage conprend une pluralite de bascules (152, 154...158, 160)
ayant des bones respectives d' entr~e de donn~es coupl ~es pour recevoir |es
bits respectifs indicateurs de |I'Mat pr6sent desdits ftages diviseurs et
eurs bones d'entree de signal d' horloge coupldes pour recevoir ledit
second signal de commando de sorte quo |I'Mat pr~sent dudit 10 di vi seur
est verrouill 6 par |lesdites bascules lors de ['apparition de chaque
i mpul sion du second signal de commando SCSP. 20 25 30 35 40 45 50 55
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