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counter 260 to conplete the | oop. The output signal he wave s aplng
circuitry 258 is the output signal, CLOX', of the PLL systen1shomn in
FIGURE 2. The counter 260 used in this embodi ment of the inventionis a
cascade conbi nation of two counters. The 40 first counter (not shown)
produces an output pulse for every three pulses of the signal CLOCK . The
out put signal of this counter Is applied to the phase conparator 252. The
-second counter (not shown) produces an output pulse for every 286 (288 for



50 of the signal HSYNC pr'ovi ded by the synchronizing signal separation
circuitry 214. It has been determ negolyg 24841 Nventor that when the
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Consequent |y, e 15 LSB' s of the sanple val ue corresponding to a
transition of the signal MSBS or with &lequate accuracy only the 5 MBB' s
of these 15 LSB's, can be used to adjust a progranmabl e delay el enent to
align the transition with the begin- 35 ning or mdpoint of a period of
the signal SW. Referring to FIGURE 2, the signal MSBII is applied to the
i nput term nal of a conventional D-type flip-flop 236. The flip-flop 236
-delays the S|gnal NBBSM/by one period of the signal CK, applied to the
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OR gate 238 has a value of |logic one. 45 On the occurrence of a
transition, the five-bit output val ugp phdavresigql by the ROM 244 in response
to the signal V' Is |loaded into the Iatch 246 The output port of the latch

246 | | t.o th t | 248
24e I3 cowlggip i itid ﬁﬁ;ﬁgﬁrﬁp@e

del ayed sig %allvg - 35, die;;@ ﬁ%t .Yon
conpensat | nq,e,atﬁ,Lﬁ(h omt

transiti Qs dofig & UBJes erﬁdo&\‘ﬁ.elﬁu t e.ﬁ&hﬁda |t|
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trang 50 ai ﬂ)%%b Qtri ﬁorfs%ﬁﬂ@ riaM@sHje oAat fHef Sl sutssRfidi IPJ:om\éﬁJadt'ﬁ& tHé Q&H&uﬁ@e
by t g ROM tive pak of el salitbétn W efoym d&HBéI&y tHé'Rbghtive ouhdlrén’étho‘hs BNtheslinaEMss, 0o
the inventi Qratitey Sccardabstantidily colnciadit wiih 186 midpoikt of tRé Miwabefomngl) . The out put
term nal of eaFd: eRdniple, & shbwy i IFIGURESI3A tiRslugh BB,dt ié Gesiableds Pelditthe/ednyitichs bf the SgHal
| nput pond MSE3, detiriingattimeeT,, Tsa0d T, by thavagpectiVéimdunts Sftibie t;, d;and d; @l produggitiltransitions
provi ded by it the whi@Eidn? 815B%occuming lattines 't Tgand TNt r ol | nput port of the
mul ti pl exer t oThecirearit ofinethy whicihan indinidual transition is te ke delapeddsimersely popartidnalld e cor-
the out put Jeepardingaleadf the diohVe..iythis pmbagimentaithg invention; the BOMi2dd/ie programmeo trins-
out put si gndate thymalues obY.wintrcdelay contypl veluehe Fies): thel range af valpasof the signal Vaiis divided into 32
del ayel erfEntestal paris and thep B2 delay contmivalyes héP@tﬂ?ﬁ'ﬁ‘ﬂMan‘%efs*bﬁ'%W?feEPsisned
Pat ent No. 4,'athe °§'E. of tB*h'B‘PM Péd fhat gesaddressed 9F9hea'q"t'tYm- AEgyampip g““tea
Si gnal s and Arqee M g4 ?SQU‘P dheloy |' “”“’ e RN 244 hex32ad %3
whi ch t he vaﬁ“ﬁ%’g@ E%'&g]‘ E’P‘é u%'“ ﬁ\"% tﬁh%YFé‘f"Pf"Bﬁs‘tt‘Pd bhé!“é%ﬁ%f“ %
is 6 'y PaYFERS gffﬁpﬁg?f 8Pfes provided by the ROM 244
vi a*he Match 246. These values, in turn, are deternined by the val ues of
the signal V,,, representing bits 11-#¥agpg the signal SW. As set forth
above, the values of th s'%gal V,,, mrrf ond to transitions in the
signal MSBS,, are propor to the timng Bela¥e transition reP®d@d¥e to
t he begi gai ngA__é_Lgﬂpm rfalye t he dddressh waviabuen depexdtirepson wvailner the
transition is pogitive- 53 going oR negatlve- gi ng, resgfﬁctlvel y. bn " len the
present enbodi nepnt of the | nvention |t IS de5| rabI eto ay t he
positive-going t ansiti omP of the stld'nal VBB, , 120 t hat t e} occur
substantially coBncident 28th the eddpoint or pésitive pemk of the gawtooth
wavef ormsénd to gelay thegdegative g gl ng transttl%l ons of t si gnal g\?ﬁB SO
that they occur substantially coincident with e m dpoi of the s oot h
wavef ornms. For eﬁarrpl e, &’ shown i nlf GURES 3AL&hrough 330t is dedirable
to delay the tradsitions 26 the signsl 10 MSBggoccurringgattimes Ty, T6and
T7 by the respeck/sve amuwg s of ti rrelgl d2and f$ to produce the transitions
In the wdbef orm MSB' Sw ocCurri ng at tinmes T8 5' and T9. The anmpunt of
tinme by which an?individ®# transitk®n is to bbldel ayed is inversely
proportional to ghe cor- ggspondi ngayal ue of tfig signal V,,. In this
enbodi nent of th§e |nventi££, t he RO¥I244 i's prog rammed to trans- late the
val tres ofp V., o del ay ntrol vakée First, the range of val ues of the
si gnal V., is dlQided Int2t 32 15 eq@8l parts and then 32 del ay. contr ol
val ues whi ch spap one-haldg of a peripgd of the sygnal sw are assigned to
the cells of the ROM 244 that are ﬁ%gressed by the respective values of the
signal V. An ex ?rpl e of t progra ng of the ®ROM 244 is present ed bel ow
in Tabled . In this exanple, the ROM 244 has 32 addressabl e storage
| ocat i ons nunb@henc vaineofizere isgeleced3tbmuting ROM 244wt appilichtiort th the vanitraldiput perl oftkecvatiablh
by the 15 L $Bagelemient 248, the optrut sigBel/ M8BiL.ds tBsamg @&ithe inputisignal toytheielan tlewierit 948 Whenr
5 MSB's. 20 avaigs lRtween hand3] is selected, however, the output signal MSBJg| isigqual to the signal MSB,,, applied
Del ay X totheyasiable delay element/248, delayed by a chaingfja pumber of inverter pairs ggu4l fo the selected value.

Addr ess % Theg girqyitry(®41 generates a signgh MSB’y,, having transttio![gwhich are aligned wnth thg midpoints and
26 endpotgtSff the sawtooth wav%m of the signal SW', Thig 5I|gnment Is accurate to ithin the time delay de-
27 fined b; one inverter pair of theZ able delay element 248, uming that f,,, is 4.5 MiAz and that the inverter
28 ' pairs of thg variable delay element 248 subdivide one-half of the period oft ignal SW’ into 32 equallt -]
29 intervals, gach of the transit nio; the signal MSB',,, is acTu/'ate to within 3 ns re athi% a square wave sngnal
30 556  havin uency of fg/.

- The signal MSB',,, prod oe%@y the variable :ég eleir%nt 248 is appliemhejrgbonstructlon filte 0
31 in place of thie signal MSB,,; applied via the conn n 235, The PLL of th nstruction filter 250 i n-
24 chronized by the signal MSB',y, ad et forth above to produog ﬁte si nal CLOCK’, whicg ﬂras a frequency sub-
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Wien a value of zero is selected fromthe ROM 244 for application to the
control input port of the variable delay el enent 248, the output signal,
MSB',, |Is the same as the input signdiP Q2987R&BYel ay el enent 248. Wen a

val ue between | and 31 is sel ected, however, the output signal MSB ,, is
equal to thestsitgaqudviabBiz.s Mz hd ﬁﬁlcﬁi@sdb&mmwrf'reabf ahy distoftign rlatdtathe BebBsignal compo-
del ayed by anénesdfmeaignamssgber of inverter pairs equal to the selected

val ue. 50 The circuitry 241 generates a signal MSB' Sw havi ng
transitions which are aligned with the mdpoints and endpoints of the

sawt o9t h svavefaimsn of the signal SW. This alignnment Is accurate to within

‘t he tl?'m del ay de- fined by one inverter pair of the variable delay el enent
-248. Assumi n@& tfwparatusqn p telexisign signal piprgssinggystemeompIiplBgt er pairs of the
variabl e del ay el en%?ﬂ“’czfﬁio)s%HfW‘P'b%g"GHé‘cﬁé!anB?"z?'}‘?é"'ge”ﬂ'?"ﬂ@"'ﬂf'g gignal co F‘g?fﬁ[}'
'SW Into 32 equal ignal separatioy mpans (%Qc'f?uﬂfd“?ﬁ%d ?"f“?ﬁé?’ts Q?F?é'"%'f‘e ’E“ﬁ'émﬁﬁ”ﬁ‘ﬁ ynehron-

MSB' . w Is accur'é'f‘%s'f? tmm;;f égr; orRR tlngaflrst
having a frequenc edf Reslip %@, %gé“’ ﬁf | nesyn-
j??

t he signal IVBBOf

reconst rugt i on ;el'el‘ur; ghéera?l}{gi ﬁaénéﬁ " ﬁso H&Qns%h& %%%saldﬂrst hase dif-

forth above to pr o ag ofHR dmg |gﬁ$i §to?(bmdj REpHAEN o s°é1lh’|rst7requency
EP 0 299 724 Ble&nirae héll i aai.pan.%.’ésa‘inphéhlaa@a RitahBdcilbrorySighal R&vindfalfiegudnly which
free of any di s{dpbd Atk arRmMbITRqlcAcy BYRMBERS detdnBiined byt frEdBAGY cBtitrof Sial;
signal MSBW 5  C sctid phasedpmptiisdnuseans (252), doBpl@i/to Sdceive & sigrabfronp s digital sigyal gen-
Syster) Canpri Séragn nbase0ior geRerbthh@)secdhd prabaaiitaérna sigiajiopdesentinythe diffengncein phase be-
hori Zont al | i netweymsdid receivad signabang aabcondogpiliatanytsignali gnal separati on neans
(214), coupled to smeais £256) caipled brsaispeond phasg comarisrarmeapsand redpomnive 49 saichsagend
10 | zi ng sprgsedifference sigrahfor jenemtingaisdcand frequiendysantel gigrak s; first phase

conpari son means ( 24&¥iableesiiptor(256) reapprsive | seg@saweaqqnwrpommant f9r generating an
generati A a f i anglogeelistorysigneldedngasreguensy detormied biseid saepnd frequangyicastesl rigsal; and
phase bet ween sai d '\éﬂ“qmaf‘%@?ﬂ)&?“"'ﬂ’ﬁéa@ ab'%‘l'FP Jor i "'§$%§ gfalog prglliatory -

first oscill atofl ab‘f FF&Ftheﬁ‘FBHHQ' '1°8 yf"?ﬁT%} Z}Q{L‘Eo tesa'df"s*a"d
o e g it e 59” Pa}faﬁ'ﬂ""m"&’s?ﬁ'l‘gtg?aﬁs e
generatloaﬁ rreang ‘Tfﬁ% ﬂﬁ'a"bétsﬁm%‘?gl os%‘f na(230) responsive to said
first frequchmigH,gLsﬁgnmncfam1gmﬁ ating a plural-bit sanpled data

di gi tal oscillator Yysa digialsighdl gbrbeation tédhsl HRMAEHInAALE 1solie (248) of BIBEK sighallhaVikg tigre-
frequency by angdsinmedRédquénsy;and by said first frequency control signal;
second phgse conpar sskiaitaresdiliatof i2ieshonsivataaidetbok signaldarg enseating samplesdf siid mmlsmsdn-
digital signal geddatsdigitai28cillatory signabat instaats detarenired by said gaek eigal; iand)fuethes cltapattbrized
phase differencistimtgnal representing the difference in phase be- tween said
recei.yed signal andtheratiecodmdfraguency ¢fsaid clocksignalds the nerinal fre@Ady of said pilraldit sampled
sai dggecond pha@a@ﬁmﬂﬂaﬁnﬂwﬁ'ﬁs"M@@b@ﬂ@ﬁ@é‘h@’bﬂ@al d second phase

di fference sj gn generatl n mrggpﬂrﬂercp ‘%uee&y control signal; a

variabl e osci ' %%C SGoihubl R @f%ﬁ)éalgg&l{d%asemm
eratm ﬁ’é’\}ap f%ald received
ﬁa?&UﬁnO&%’el iy e Sectb hideb RaSsHERd

signal for gene
frequency deter p%ﬁg
di viding neans g4z a@wa}aashgampﬁ@a& Nl &Qilﬁor?&&dal thahaVelIeds sighiMdaritd tantsB@ most
anal og os@il | at Qgniricant@mal provi ded thereby in frequency by first and second
predeterm ned factors to generate said first and second oscillatory

signals; characterized In that the signal received by said second phase
conpari son npateatahspriicsei d di gital signal generation neans is derived from
a signal gepresenting the nost significant 30 bit of said plural-bit
sanpl ed dat a1di Einchfungfiicein Ferosohsignei-\grastieituissystbimecbeinbptendit us set forth in
claim | wherein: -seitefuslief210) vonfiernselisigpaiercmibeines Horreatal sflensynglren-Sigedligmeanepte;
source (240) of dcﬁ!‘ks'smig ?“W‘F&&ﬁ %smté’ﬂ" Quellegelpppety isf zwp Geprep deciiggzantal-Zeilen-
sai d digital oscilsyathemn-Signalk ‘%‘F’B’bk SI ﬁnal for eneratl ngnes

sanpl es @b said pl?ﬂ%{ft"ﬂf'las % %‘QF

| nstants det er ni n E%%:%“\ ia un:‘:l’netﬁ(gg m?fe"g sg.l?e ern a"'aPP TRygen
the ratio of the f
said plural-bit s'ae'" SL’ 885{.3%&;,8)3 %@‘{ﬂa s a&% S}&\épgg
noni nt eger val ue greater than tws. 40 3. gAppar at us |n accor dance W|th
claim?2 further characterized by neans (235), I|Interposed between said
digital signal generation neans and said second phase com parison neans,
and operating on said received signal, fordelaying transitions in the val ue
of said received:

del ay el enent 2 mz‘ i’#ﬁ';ﬁ%&iﬁ e Fuce




signal by respective amounts of time that are inversely pr

respective val ues represent ed 45 gpobggmhqs of said pl ummmlm mmmﬁ
data digital osci I I atory signal that have |ess significance*than said rost
si gni ficant [

Fer nsehsi gn aq%nt all e Hﬁgizbgndt%vg% éguhstaﬂtal émnvgighlo%lg r&feﬁo the bzﬁ_t&gnal compo-
Fer nsehsi gnalen m I ner rizontal - Zei | ensynchron- Si gnal konponente; - ein
Signal -Trennm ttel (214), das mt der Queue gekoppelt ist, zum Trennen der
Hori zont & - Z&lak@n- synchron-Si gnal konponente von den Fernsehsignal en; 5s

- el llr/erst es Phasenvergleichermttel (216), das mit der

Si gnal™- Tr enngi mipparitlis) M taleVisionlsigrel Brocgsing spstém, @braprisiag: Phasendi f f er enz- Si gnal s
gekoppel t ist, das adbceR2y rsldvision sigrialks intlting & Ronizahtaing Bghekromtdgtsihal component;
Hor i zont al - Zei | ens yigndiseparation rehnsi{21d), edupledio esiddoarce, fur beparatngnigamriiapntalline synchron-
repr Asentre ert ; izingesignal bbrodoadnt {réhi Siid teleMdalonisigbalslem er st en

Phasenver gl ei cher nifitst phiasepoinpguiganimeans(216) netiplad fo seidisignat sepasatiphmeans for genéating a first M
S * stantial | y rhepediffersocesiana reptegentingthediffandnce is phag betwaen paid separatedthorizontaliing syn-
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