EP O 200 348 Bl Descr,iption The invention relates to a circuit that
generates a train of higher freqrg200 8/Bes synchroni zed to i nput
synchroni zati on pul ses, such as may be used in a television apparatus. 5
Recently there has been an interest in displaying an interlaced type video

si gnal 8qtlpHan of t he NTSC standard, in a non- |nterl aced scanni ng fornmat
for reducm the effects of artlfacts Such dIS y fornmat grgnerally
onizeth i ifRUp| e of

t he horF‘ all
syste} {ehs

€S.
n iy r e %g{ 0 SIP Lgp}‘g%?fl e Nr §C
ggcrhe?gg%?‘ s l:fi nt%gge }ngoé%lan requen y %ﬁ\i |s?;g mult C? oﬁ{z)o
for

Vi Si on

requires "é?,“f"i”b’g%g B\gie‘?f?““stbﬁt P?E'ﬁ aé’?‘" 8* ‘T'$"€ EP@I‘&E‘?V W'ﬁeﬁﬂ"‘

ﬁn&.& Qdroms siid ASUHRINGHZD ﬁé‘t %éa%ln
Syst ems efo,c §np.n ﬂ%&gﬁi W ,rcfagru% 2l BbedibH aﬁm #HomS
Pr1 0l ai\&nz&dt{l QWctpﬁlse wﬂ&n f Fisit §y’sl%ﬂgtt coFr?gpgnd ﬁc@%@%}’dé from
acconpl bsaghchyis Phase- | ock-1oop CI rcuit that 1 ncludes a voltage
control | edn @ihd priorb® Cirdu - dodthRy BLthe Hdrizdritaf Sk daMerie} st diBomfidRoll By AGHade- t O @
mul ti pl cbod Brulb tki Ramesla vorigs coHtrBlledchttlliaCb\' (MGT).EFhe DB, fre@incyesrxidhveo it 1S
desi r ablguat B BRRNbIEhd hizontal el InedidilalOBledsidn! R bxathple ) isSdegifaBlo S0 féhakateathi

der i vied déflectith auraiD3ing signatitiediare ldervkd franflh btimdnls@stenk €160K) rathé/@an fro alv&coal so
known, sedt idBisd-kdovh] Feel B A-41317,138.0t¢ | priwvida ran analdgotyodonp -hbrizoal otomatizrfteglioncy

aut omat phasé cotdlesystym haising erfirst op Bpingva todmnot hasizantyl syné sigets forowpduries gonsi ve
t 0 i npuuthiyrsigndric tequspeycansii ghasd synflwenispy wittu the rigrizentalogyng ignal.i Aisedond fipop is

f r equenéspPanpive fortheseutmy pignel endita fybark pulseni dnder tozaddinstine ghiase okhogzoatal defleddietond
| oop 2 s desyiagpS iR arderdo conire Hi Ricture 8n g Y| scrapry itiwguld by dasirbleto) adent sugh agkngwst t o
adjust redogpreygem fora ighipljsygierm ag degeribpdaboyent|th asiophlq kpgzosta ﬁtarfrsquew‘rx order. to
centre t hé" jow qf e GE‘P “PWP?E?’Eé'Hem'PQ PiRYATSI2 1 éfé:g@ﬁP flus f65P0 % 5; g lith a

nonn ! Eikes '%?dsé?e%jt l ¥ :F?r ﬂvgwygr%? PHt !5'8 s'g"?'rfé" V‘% 'g%})? uote
B T

def | ect RN adhy § :?%urdu r&p@gﬁ ¢ Ldid Butbult 's Itfor Eérélﬂg %ai rﬁﬁﬁl&e ﬁr%&deﬂ Grioction

i nput  Sieghpg an&th Vi | e&u&@&ﬂéﬁ&%a@% sﬁﬁd at’contdiRd pHasd ihihafiohCor St ﬁ.g%ean

I Nt egBr Balbhdydefiachidn §y%ie§j dn RUghasel @hak-loops Rdvilg APghaseddetsttof P Hdnsraids a dBntrol
phase- | gigial in0&Bor@dnted Wil saldEghen féquéhcy Qeffadtiod cgdmﬁdlsarmkwﬁmna lih gccbridndd wi gnal
for geneiidpeérdgic isynst,odaid hassedntdElbopOBbiighespdRtive o B&d beNdUic sBhd) R Igemdrating said

f r equeneypitBighal that foRisashia deftedtioh lR@cidsrat the ErBqUgnay fthat Biadnultiplo Lk said igpud bignabarldiime
out put = atphaye thaf is datershinbd Macebefahcdarith 6ald cdntrd ighal tiesaip phese detedtad. sai d out put

Si gnab f orin greapparatiis eropodyinglanraspeict qf kthe irfverdign @pbase-tbek-loerctincatresppisive o aprtiodior
devel opiimegsypcheteizing gputcigna ye bsed fon deroetingy @t the samel relitive time reserctively pia dodnput

i nf or masigesh aed in sadhcpetiddplh the inRe) sionalcpyrshropizeddist anct Seeand egriotiie signalerrespectively.

phase- contln atcordansp Wiz g #rgedh offhmisesnting; %E'Iaé? canfigtdoop girrait igtresponsive ¢ defipctien gnal
i n accoryfiipdcajiyersignalof a d?ﬂ"&h’@ cirquit aogl fo atlgashiene|ob el s ae%liﬁc%“dlpﬁﬁﬂdﬁ’étgf‘%'%”ﬁl gnal

and i &%’@@F’?ﬂa’ﬁi‘?"%ﬁcﬂ“% QUtRYH ! a§| °"°ds‘5|“1?' "?,’Eﬁi‘?r"lﬂ“ §9¥8Mbei ng
responsi '<'/"Bl::t hg) (J {" f';n‘f' 'ﬁa‘fse éﬂ%twgtﬁ %‘g'e ?)‘ﬂ?'bﬁ‘f"egﬁ waﬁ"% hat
T?\[:)Hf :3? ?]18? ottf)t lfd\ ecif eéng % rPfheel ;%g&‘c ] c| cut dnmé‘eg {hQ fr??_tlxglfncgso?' d
cont rgl of%%te ?I)fﬁl : 33%% ol g eﬁ'neﬂ bR 5 bl Do an

no I

as peCt $m.Tn clb fefod. EEa %jé nizihg gl signBISIBERS nV& chrfbspbnlthg | 0di C
l'ine SY@EJ&E&B 'o?—ét&lgs nh '%Mhas%'-l&ﬂ op 'cﬁcuk' Tl sq&&%ée%ts!ymﬂvon%lytdﬂﬁﬂﬁ%ﬂiﬁmon

rel ati veiol igngl: THeShRRAckIoBH Yircukt Supbite tHel TRt hndSdeBsna lperiodib Qighdls tRAGR ifalive @f Of

t he i nputfirst bfiNstond fidelity V6Hits, Asdpdctivefy! toashassaftitiofiLsilcAtioCgenbrgting ltise first and
respapt issbdhd/defibofiorfaL et skfasks Fespbdiitohn hems@ect of the invention, a phase

cont r ol - | ampacotdae vith | adothed AEmIBIS6f e in@ention(] thb | phasbicontroEiyapl cﬁrcumécms lavretrasé gnal
of a defige:t trond the deffeciion tcirquit dutpud stage toc@srbctiog dlusatively) ahlyfoncesduriagaigivee perivd of

peri odi ¢hesiygaheohiging iputisignalgandan acdordgneb i with ttheatimings exf onrdisighal ¢tal firgtrand weqond

si gnal s sigeaish thetiningd obfthet qutpul $ignelss Thectvipyhsigrialgimingp ate eprregted so A tomeksuthe st age
of t e dminpeeleitesitecdofiection cyrles epgesporidoyith derfiest andisaepnd PRripdic avepls. rerppativaly- i on
current upBAccpHance with yat é??@‘@’ pock 8'(.‘FP igypations the Facking ’P%"P"s&ﬁ'ﬂ‘eé%% REpsereItrelet i on
out put 4908 REUR with respect ‘G[ﬂ“":‘zr fecetaee siphis Asite iy F‘? ?cF'F?épq" A0BIRSkBh . for
exanpl e fespegee: # hg phgseleg 'B?Fb‘grct"h reaRpGbiR Rasg varafians & e SHIieneng igPubEend i n
t he out put stage, deflection current at the frequency of [err] 45 The
timngs of each of the first and secahd periodic signals is defined with a
resolution of a fraction of a common cl ock signal period. Each period of

t he synchroni zing i nput signal results in a correspondi ng sequence of
states in the phase-lock-loop circuit. Each state is produced synchronously
wi th the comon clock signal. The phase-lock-1oop circuit supplies the



response, in the phase-lock-loop circuit, with respect to phase variations
of the synchroni zing i nput signal gg g20034s 81200 348 Bl that contains the
sync pulses. This is so, because the phase-control-loop circuit is

optim zed to accom nodate fast switching time variations in the output

st age t hathatreastaicsciber syrisciisess ghisfis $oa Hecardectha) phege-ednteaidoop wirduit ésnopdimized: et gccom-
wher eas tMmedajsifast QNIICUwﬂmQ)@g;@nsf in detoulput stage that maydoctws beespsecf fastihengingelerirant er
acconpany?ig qufiRrtyareagihp paase-lock-oop circyit is jegtindizedhip Fripct misBLYRIMter aprompayingithes a
gener al b"rYB‘&R""’t&Fagr am of a deflection circuit that includes a

phase- 1°ock- "dB%%n’E"{"PQ:wt and a phase control -| oop circuit, enbodying

aspext of t an “T ﬂ&dﬁmc QFHP‘F'@GSEP'E?E?(bE}T'%&?r"é{?H“Of
t he deflect:P ':ljsT " Etetlmng

di agrans u r’l" ° r l ; h é 3 e-lock-100p 10
ci rcuit, of 'agi | u"gte’r(p '"'"gt °n?yn'§r°(ﬁ"za'° ?’ﬁ%ﬂ °°§ op

usef ul " or Fq@qm | RE
S illustr at%é% %g@%{angnt%ﬁ é]%dr atg;et a&"gsnsﬁgir %fof Famp b ﬂf(ﬁéﬁﬁjﬁ, o IQ?GE%IT?@ %U
i|'lustrat esFu@adzlsxmgnaésaearemmenaofb%asm%ﬂat&%fh@@ﬁe #n circuit including a
- phase- | ock- FIGORE 15 ilitratet ial bigR - didglam 61Ca HEHRStR dSMAEHRA Nirbui m&tﬁiﬁ@taeﬁhaé’élloékh&b has
the anal ogeuis20{ Witlubdna shuentialCEdn®f 2R thEIHAY idtanaicdls faRERGEofl VG0 biPFbndentidabli t .
Count er ZphaseSiock-idop @EKuR.CoRbre21 G4 programindbid couterl thet Isantsientdd aftdr @iichQsadig b&edi NQ
edge of aofaldmek pyssl Giehdvidg la eriod dekaillydBatedie tedtiming didgramsdf IFEURE 4.1t dddsts Up, HoiRQ

di agr am odn ifitisCuiRie eFafor éxample.utitustil itfds rebetaontharinitiahvdivecty a/@beti pulsd RESETTat ex ipgl e,
1, until teiminab21a@EBGURD 1.tRuise RESET eontrafsthe  aunibpr ¢f clocs €K pesindissiex tHE Ble Tnchidedhin a

i nput  eerpreRRPnding pariadf orfSpqRENRE, N, of Fryhtgic21REUSESSSiensof sagiences e pradusbdby colinterl 3k
CK iger i oddgfifecq rfﬁlcummseoaﬁ@e i Epeh waddCT. 18t an ogput port @ity ofnepuntey e supplips, ira given
sequence, sefpenes N, dhe gyprent °°2‘Ef of cpypleedlsi ons of secL;nces N produced by counter
21 define ai“Pséfé’ﬂ’P'h ﬂm‘ga hresin is peprsreniashag acase Zumper thatindludes pintegerasragion
count er 2‘3[ a eqmblsriion of ap r'f‘t%ﬂeb?’\?&f’%?jh Ariegative nyrpker WPP’%??P“’%GﬁﬁtZ ofomPlemRter

o gnzﬁsym oS IR oSt i

et el M “°'?'%.rsz‘“ zﬁff ettt o

HO“ zont ali é?a 50 Lo ﬁ |
pleg, Wiy IL §dgeft aPc ﬁ @sfn pn Hso uls“eeMsE
' te EVI Sl Oﬁbnér%@b}’ﬁﬁ r 33 ﬁ?pf@&’&&ﬁ &fv k eUdhterCds badr! T

20 is phagge EAS el hebips & VAMEDID HhaibiDt dilcREK bK peribaqeﬁlodetéuhhas a&ae% 18ddfhg edge of
acconpanlﬁ,d;e dfpmuhswel of noise, the | eading edge of each pulse M5 that

i's coupl ed Warablb &sdtioiet eshtaimed M1 HOGEW Word SKINsst B1alsb Sdupléd RPhEKR deREtbrdob. Phade

W th the defsfor 2020gdneraiés @ad@fod leagth adjwtiigSwdéLBFE Wdié LEED isedonbined, k€ a horizontal

COr r es ponmriod) lesgtn gerptakos &3,Hyithr a fonBlet @rdVER it pigdute raatoed] DBW. WodiePRdar exd@i@dplsyhen
a predet caguals e valab 920 oheravdI Bkt equalde tthechogihal, dhises ruining pedett ef prase-leckddopsync
pul se H[ egircdit 20chiate thatzloglaCK pdsodtck is@awal on f of cl ock CK period [err] of
FIGURE 4a after the |eading edge of pulse M5 of FIGURE 1. Variable fraction
f i\ssc#htained in a 1 H skew word SK t | s al so coupled to phase detector
202. Phase 35 detector 202 generates # d od Iength adjusting word LPFO
Wrd LPFO i s conbined, in a hori zont al period length generator 33, with a

const ant F rd DPW V‘brd PR for exarrpl e, equals the
val ue 910" r&éﬁ%ﬁ.@% o ' r° "8"°f“ne noni or, fr rcyqnl nogl_p eriod, of
hase- rsoc - 0 ontal mh value of U pen o] 0 40
P S i the forfh! of & rio
where f [ r20 neorat ord

zif raa%ﬂ?l it k
LG boeneve t&9 &;;,teﬁ S@EJd b al . EF“E
contal ns Enacél &ridt NofaCPERidD. 'W&@PEﬂbDCﬂMﬁtﬁ the nitdeY of cgﬂ ﬁg&dﬂa
period H &fmt&%s;%ﬁod'&eé chupled tb Q%oifngrifbr 0o fmt EAMERE the daHER vaild

peri odsd [EERIGD aidcheRerhtbfilise HESET W rd 8T @f wérdi PEMODIPURS THESET [nﬁiélfz]as colitércb1 DPW
i's coupl &g cbritaimwérd OT=a sinftlideOudiyaiit ekt olsek TR dgd hatAtherbby Qdfined1hé eRIERY GFt €S

1 H skew m@&utestiSodqubhte N ¢ eounRel21vdnt theshthridg.timébf e RixRidqlidncé Rat cont ai ns t he
nunber of cWwoels CTlarecyonpledsthronghea programmabie imecshifiérlor deiay 420to [Srovide delgya ivards Ca a
conpar at Orhe288y dfipadgrapowapiardelsy #2hie canirolied by aiy exteraal @brd WPWthat@lcaapleld fidin a BitifFde OD
and gessermt gowpin theFIRBRES AweshCMp delfin€l to-include worlESiK @10, CaRtet provilEBe Faction and

| ni tial i Zieteger orist iespectively.of werd Clflaris pmyipidd WR-prdgrasmabletdglay 84Ps A yordi GMpo dsriefined x t

cl ock CK asdipestateheftwordi GMarin %'Ch W O a0 Werd @fing dpfinga prriodin avepi Aome RViNg 8@FACe N
of count ethatJs equakjtor ancestimpaiechyaiua pf therastugl perieth Hla accardaprpetitoevad DEWr Bencaemar e
coupl ed through a programmable time shifter or delay 42 to provide del ayed
words Ca. The delay of programrmabl e deBay 42 is controlled by an external
word NPWthat is coupled froma source 55 not shown in the FIGURES. A word
Cvh, defined to include words SK and Ca that provide the fraction and



I nteger parts, respectively, of word CVvh, is coupled to a progranmabl e
delay 203. A word CWvao is definggp gbod $8 5f &t e of word Cva in which word Ca
= 0. Word CMao defines a periodic event [err] having a period that is equal
to an estimated val ue of the actual period H in accordance with word DPW
Event [ ecauls t8ck afterfie 18adih) @d@d cBdk CiCibatrcauspeward Cafot teronidzerd, asadbseihedldigieono f

cl ock CkRrattipnf isdizeusles cantandd B Hiskewrewd B zero, as described | ater on.

Fracti on fHorizontahrerigchlepgth word tDRVhie ¢opled Tto B diyidehy-Auniti46Siiat divisles shervelug ofeard od

| engt h RBWbYDE/\faptsr 2 tpupspduee werd AIDRW thalds ingicative ofiope-Bialf thenbarizantal, petied lengt Hyal ue
of ot d Worl PR isrrauried tp ge °2"f{°bp r%ﬂ@efémw@"ﬂdqlﬁm ifﬁfeﬂelaV%e‘Ieﬁcﬁcmthfwed B\f

one-Yral W°§W$:?ﬂ'(ﬁyl%'ﬂta%ﬂ°' 'Idé’f 8'89 d qlay 3§3° FACSRRMY- cou I egd’t@‘?’ &

trol d b
e o ”“% a% wvgpdg iEs °f8s§?ﬂ'§9' o poit o
\TDDF\(;V%Q? cula rrIate mterv GZEB ?r?é’?"lﬁj@s skew

e cessnv eve
r Eo?x IB {o c‘p 8 ctig of a rQ I\ﬁuﬁl lexer 40
r espect w.ﬁslex w c% sIf'a
i n whic h i it 6&~ dGﬁI a%an%mp i eﬁa/%n 0 rs.m. 1 eﬂccurs
in the re@ GH irRdg8darfSd Iréliﬁ&ne r£ﬁ‘d&ﬁwl§fy & c|Jc K| gakice tx.@ f m@ﬁ%ﬂ Wrds"cmadrd  Of
SUCCE$ S ifpled & B thSrizoMl drive dt-WYbhoriieB, St Bin& holdCCNRQD! & phSiapEm d

40b, renpmgla width w 1k is@orieliddi bp aemémamord MabtH. PuBX PP RRosRdMofulsbéndraiat el v,
wor ds Clabs wnfl ifpbiteiiriinal 542k a Gats ellyl54. Ghto Aslpy SPUHYSPlIseCPGR BEa fdttidrl £6f cck del ay
51 of a Cglpased-team FIGURE|4a,Maving & Bhgti thitdd detdihineks in Ghdordanud with/ifie vallie 6flvoLUENIRIt

port 51eof BIGURE oo proceds| so2fgl edtensignall HORDANEoat aan toutput terminelgidb otigede deldyr SAC Sigraan,

r espeat iHOBPRIVE i alspl coapledd apfiip-flop dnif $5: Fich phlsé-ofGigRit HORDRIWE rcalssed the topglmg of 4.5
coup) ed sigesl ZOGGIE at @m pitput trminab 5pa df Gio-flopevniti55+ Mignal TOBGLE istcogpiadde & salest tewainsh t i me
wor d  Cvid0e-of anultiglexsn 4@, Signali OGGLE payses. injacrotdangotwifiits logical efpte.rtest 4lteratp gougling of

ext er naMoip Cifla\andGMb, pepectivelptpinput ned Gt efcPraoranmapla|dsiay Bt Jbysathg timmgs ofithe o

i nput t @I"Fﬂsr?éF'g@hﬁoﬁ'?R"éE gfat"@'“@@da‘;}te!ﬂﬂ‘e'y @(tt@ W) Pt 416 padObpatreeviGo by a

fract®PofM Q:Ieul griod err l 5 RE 4a, htaVI? alen teh tdhat is
o @ew“ﬂfﬁffgg b S

> gggJ 'E é.§ ?gmx. a.aaoIs %ﬁg‘;@é o 5 Elagee of
ter M NalpoRazntiby Milderl il HON uﬁ%ﬁﬁck%&m Ehhg Stﬁfqat
term na|°th|Q§§ ﬂustrﬁﬂha ?:Bh?qeéﬁﬁacﬂgansﬁhﬁg? Q'ER@FI ' Idi.@l\fs’le& oulb\?l ﬁﬁé;g;‘!r QQ:B%SW%

its | oglaq,,ﬁgseagta&& 20&he al ternate coupling of words Cva and

respect i vekpan phaseichitetodpirkuitoiLa iserfdiip GhaassaNel @ M/BhdRYulsdk. FLVm tho ldihg M Ngs
of the Bigesdsachipulss WIS AthatH I Yoliladtb Phas® Bdidcir RE2 occalststistntiahy Soinclayntillp &itvwor ds
I N port shedddncleoh CKAQDe bef@s e Cériter @iy of 1hé re2fmctiveplilte FLYBXEGK. Pdite MS'tis gnerdied b e
under st aaidcddinad3' alenaa predetpeniagl valbe of wand Ch & delvetediIThe ngntemenpulse fFLABABKRIccdks may
be used fragion tefvleriaCk period te ohIQURE fmdfegibe teading esige) ofpiulseIIRDRIAGEIRE1. FiaGBoRE 1
havi ng & adnthifiesiie bl skewiwoidke of the frequency fH such as, illustratively,

3f F\I.,_,Q'P 4f HPhass) defegior 2SRBMPreEs a svorddiniDetattoontegls thengrlay timerafrpregiammable délaya51f err |
hor i zontPeragEeble delay, §1 ds £apable of propding 8t ogitivesey negative ghasp fhiftoer impodalay, e2hi ng
of a ho®relanet kiter vt t°°‘!t?'eﬂ‘1 i 3ty pulseg FILE'? 'I’%?%Ic%ﬂ‘a")' §"“I 8"I°h I‘F%'EFSP‘I'I“"“Q

r espons &4"h 8-y 4o d‘U’I’Q P H‘S in whigHinp bse

FLYBACK°°°6'E§ P ore, 1ha ?I'éed‘ o F
i Ry i %ﬁﬂ%@gmwﬁs&“ﬁmﬁl Sy et L P %eec%'fsmr@ Blpl od

' ﬁgiepI‘Z% Sﬁﬂ@?&.ﬁsﬁ@ﬁ%@oﬁa@a wutﬂﬁj g eﬁt‘ggh QE%ZQ@@" gnfﬁéct ty
h

M5, thQfaghms 8F SQpih BAS frb®Eon g‘tlve p%ﬁy loP setf gsaﬂt'

COi NG d W?oa kbuhtelvi2i lor IcmnleaesmhaI aﬁke e300k PhhddfockeN Synd puldds @I; of he

r espect iFGURBUL. SilELaGRA6K andSEels Mﬁleuassgemaaaade&usea SHRAROEME oQﬁncﬂW@en a
predet er m AgheviktUsrd bPWDEIChnGaput Bortlfacist tak Addell B2 of FIBURE 20EonRink ¥R dalcdiBOEK
occurs fstmtatel valde bf giriod HRE Korizdhtdd eynk @olsdset, fof FIGURE kiWSk Biew af FIGURE Renclua&li ng
edge of ilpstlat@ly MB-bitaiumbdrQu|REprdsentbiiva ot anQiteder maltigle oit cidck CK pbrivdd. toklofSHEGUREME, d  SK.
40 sPhastks-tiehaatieqrk, Rpidsentativecef sl festich ofwpertdd tiRFle vialoa M € Rty defisestticupdatbdy

ti me of egimatgrohpevetbHe del ay 51. Programmabl e delay 51 is capabl e of

provi di ng Skew woridtSKyrepresentingdraction & ayrnpulputphit S3b, of @ latch3fef IGYRE/2, isepurigdotight ned

| at er ouvstifipghelo @p finpity pogf34p of pdder 344 whesg |t iscsymmed Bp@jth tght ivetified wprd QFYE Ay ward y

wi th each corresponding event [err] or [err]. Event [err] occurs during the
time in which word Ca = 0; whereas event [err] occurs when word Cb = 0, as
descri bed before. Therefore, the arrangenent of FIGURE 1 generates the 2fH
45 rate pul ses FLYBACK, del ayed by correspondi ng constant delay tines
relative to the corresponding 1 H sync pulse Herr] FIGURE 2 illustrates a
nore det ai I ed bI ock d| agram of the arrangenent of FI GURE 1 S| m I ar

s s s o = N NP~ A



50 Nerr] of counter 21 of FIGURE 2, when phase-lock-loop circuit 20 is
phase-1 ocked to sync pul ses H errgpof2obla@d)BE 4r. Sim | ar nunbers and
synbols in FIGURES 1, 2 and 4a-4r represent simlar itenms or functions.
Assune that word DPW at an input port 34a of an adder 34 of FI GURE 2,

cont ai ns €NWWPReapbearsl a4 e cduteut Porhdce! adgdeiid to feprasenit the integert partof the edditiah resyl Each

pul ses H[ kgt word CNEPRISRE the samegjmericobypight aptheseesendingchit ol the intager Ratt Meaf word| y

10 b|t nu?%rwmﬂ/lc"f'r@g '%%att?\?@z"tﬂf’t RO 35At%E @ é?tcm%fr t'-P‘ﬁ'F 85 prog thecvalugyef waid| ods.

. g AR Loy a% oLl 2edyn o
T T T
'atch 38 gf t?k% etermmes B‘&s e §$ ¢ rgﬁ” 4 J‘ Sd" ) °’ tse'%?r of
adder 34, ngﬁh

EP 0 200 f fQQt , @8

repr esent.:oPr it QRE of Iﬂ&fu n Q of c%h Fﬁsﬂd hf o fra FﬂﬁPR
is at th ead&iﬁ&FﬁreQU&”ﬁ{ub% erVﬁ'a Rrg 1u§tn rSt@tF B& aupsin! er%K Dinkt wab tdr rh@d bﬁuﬂ‘s@@ﬂ.
part, M QkingV0b SnridilonVirscd iNSof GEUARK 81l 1 AghfistifiEPWérd PPW foB Atattly wardsat ch
35. Lat chpéﬁomrrarmrehﬁbeww,laﬂ&m@’r ONBIGOREDFRI 4dtespoctvel® T[ €1 1] of FI GURE 4f
under #%she cotintepR1 Glitpud woldl Geof BIGURE ZIBGoahid 1@ 3n MbutfpofBidBliCofZubttattoll 86" Whels it is
peri od | eswbirdetedutrord widFREBID DD faau, ih & port 3Ga0d word B8, Wrd &S ssdotiglattb @ zerd Getector 37.
Subt r act oZeréetertn 87 Bk fulse RESET las fustrbied indIGURER4ioehen wodl RA of FIGUREL S @qualth
peri od N.zeReZwewrho Sowltsc 8tiewrd €5 imdqual tddounier 21spe@i wandi PERIOR.catries 21 isrTRsagand
control stheynext countac?i wesd BT Issquatto, 1, &he inial toupting statecWord i RFRIQP qxpresses; it iultivlesr e
ment i offedof claekeK patods v FIGURE g, é@wﬂﬂwﬁ@?ﬂm N gbgounteri2h otFIGPRR 2 of counter 21
ocowrs. Pul %’@a r"gst'arvgbr 1881 pidads PW'%P"C*’IW?E‘R“F‘W P aisuhtiapterthat gapresents FI”%&"H‘PT 38

for stori'f 5Fr1 the curreniygrgt CJ of countep,igof SIGUREA fram eqnpsgnt word N

produce 1':I o of) ?°?,"E9FR°8‘i" seﬂ Eett‘f}ds 'Fep"ejﬂ‘fgdl? t‘"grdéﬁa tion
f appear % ‘é(?'d qqual 1o é’;B Vﬁ Y | ts
of fraft |‘6‘?'id 25 9‘&9 ;g‘ 2 afgrgﬁgc? cgftf" t'? é'r? g}f?t\féthﬁ'rft"c |
part of t?? e nt:s iy ettimen ar;ch 91 is ‘ieHa fln tcT 38
out put }fenod Np .
pr eced i u ﬁodq&%m o 1met19 &br@j?tm w.% e e el i ng
wor ds BERh ¢l worth CMaSi® RRiEH Worg ok =02ds desdiBed!! eﬁfrg & wdrd & defifed Pofdic

respect i Vebt. ec.},? that occul@UERHRG 19k, QUL W hacis diusiatdal bﬁﬁeﬁﬁs&nmﬁg SHOH W In0 an
| nput  por LIGBRE 44 NofeUd: Wa/GtSK of 3GiveliRbre CMao indy Hial® lditareitSaluds!i BariSpoRdingFdsLf? t O
form in 2 geasds N3Bér,exdnpld) BétinRthe inféivalltoRbatiirBmeédiityn) obws Gméit7 of FIGURE &5 vord SR7 .
Zer 0 det eigtoqual 87 .i T eveatiésmg IREBIORE 48 9cduls db Hing &g & torN+ IRl X3dkMioth) that aeion tor d
RS of Bd GeiREcodpited ewinglpetod N et countdh2iSof RMIMRE 2.0h stevn il FIRORE 465%, ittet emjuedd t O
count er 2Zfmpdatelp grianta mbriedHRl OD, counter 21 is reset and the next counter 21
word CT i s @&bpruangement of FIGURE Aicorputes g diming ofthe next event\Bévaglof IPFIRERd csupl asdinwes

in mul tiples obeventeimag refatike CHIME davi: byiadding,ip pdderf 34roldsmtionsy of worrbSH of fIFURE to
period N f@FﬂQBdmwverd DPW tof preduen pew fractiopgs. & Ringry qayry Gé‘taw&ﬁrprpéwd from |gyah agdliipe i s
obt\aisnéd 15‘9 the goprpsrending gew period werd|RERIOD; herormas A + tha ggL G2 O)r g8 ey of FAGYRE

del ay 42 ‘Bf Thei befwe ﬁié“&ﬁi?’? 8%%@*6?% W trhegte Q‘i"'Sr" t‘F‘I GEJF#E"”Q bY th8m

constant 98 ?’s:rss o r;ﬁ 2 pe ;g"é%r el "}%‘“
f
wSr%

NPW d | IGltJ fz- ) k)

25 wor Cgemgn A7 ro. &ﬁ& rei@raﬁrsa rr% ér mrarm& jgasas Gment
ari t hnet | Geuh® a|Q&N5}Eﬁ>‘ER b g Grcdbe toa( oo
Ca=1023 OGiE périodd W?@UR\Z% Yihe @&re%hﬂ“ﬁve cM9° thet énd t§M,J, &Cﬁ(ﬁmﬁ% ring

sequent i addudter 21 p6riddiNTEockuRs (01 i+6 1 x YR bitbr bedinfing &AP&p g SOFIBYREZA. O | S
defineep as Rssime,[if arsheond ihdtheal dxaBifié, Uiah pliot td ime h'pekFI@UREJ% i tieORacicRalrbsulf t er
sequence Wword SEINIuh FIGYRE 2N f, 494,13 1> 1ansequantly] 0aryfC s @rddamd | aider]34, dad miorigeNiPaC k
Ck per i odoffiscaqual td {ve 1).ficiblloas\vthatt aftercpulse CL ocurs a tim@ 1" wiGURETe| fractimpus keptesenied

VWr d CVaobyi wordl 8Kioh EGURE 480is stidabtos(t aker ketf, andowald EEBIOD rof RIGUBE 4ivisredualo—( + 1S
descri bedThemfors: dhe IBegith ofneouaterCNbRerivdh dis ot BIGURE b [ise gdingdio hecaguai tto [N+ 1)] clack £K
occur s st peripdseled. She portastonding] evertPomeb| diing eauater Byparipd No FFgUess(d riéli i x dds siter
arrows i nbeginting¥me[p; ofiqgricd NotobFIGURE #b-SK of a %r ven word CMVao may have

di fferent _vAPY®e ind Bt perstheficali eramele 1hat @riorAe tima T dre iactiong) resultward SKINYefy j ng
the i nt er PGVRE &/ (i 431+ isridleisinpe dp ool [sriRducednierd ENRTR ispays) teyit follows thaty g
SKis equal to f[err]. Thus, event [err] of FIGURE 4d occurs at tine
[err]=[err]. Note that fraction [err] 85 was conputed during period N of
counter 21 of FIGURE 2, not shown in FIGURE 4a-4r, that occurred

i medi ately prior to period Nerr]. The arrangenent of FI GURE 2 conputes
the timng of the next event [err] of FIGURE 4d, such as tine [err] of
event [err] reI ative to tine [err] by addi ng, in adder 34, old fraction

~l17 1 7~ IS N



= (f[err] + k), is <1; since no carry Cis produced, word CNTPR is equal to
M the integer part of word DPWEPIO2d¢0 s BpUl se CL of FI GURE 2 occurs, at
time Tt of FIGURE 4e, word SK is equal to [err] = ([err] + k) and word

PERI OD of FIGURE 4f is equal to M Since reset pul se RESET of FlI GURE 4]
occur s WS RulggoPleoocrs. f timg GUREFIQUREs4eathe gomesrending MordoPFRIOD of FIGURE #frigyedyal dd _
count er MpTheselere.dke Inaity of Pounter 2eriesl Neof HIBUBE dfals opina gN’P °€'fab‘eKM)C9’@°b§ PE/i®ds [ err]
of Fl GUkE Thg comegpenging pyeat AGIVIAP Rpewrs k™ f £Akr1) X fan Aiter E%'l!i‘l"ﬂ tige Tp' ?f@eT°€rN=]°f of

FI GURE JIFY ﬁg nt er eriod Nerr], oc
veat i 1o oo i ir o o R o e g et of FGTEEE S8 o con
hypothef ec"@?dfrﬁ.‘)‘f’% that pri or to time T[err]' of FIGURE 4e, the

fracti opal sult, ) = f2 + k, is >1; consequently,
carry Clilﬁstc e] T\‘ﬁﬂédder 2{1 ?gﬁﬁoma@ CNTPR of is equal to (M+ 1). It
foll Ul tr] of FIGURE 4e, fraction
[err?wspfa%@‘éscgnt@g Ey ‘5@%&%@%‘?"&3@‘ Iggqutg{sgequal to ([err] + k) + k-1,
and wor ¢, PERL QR Qf - S fRlE+ Afu-d 5, eQYAL-14 R +oM =MW+ gTherefore, the length of
counter @Té’l-ﬁpe?od Nb of FI ?EL(JRE Zlbglll? goi ng trg:kbe equal to (M+ 1) clock CK
55  per ioPélsck [OKT peliods Th.EThGS) ReaSHAthIsH the GntévP BétwdeR Istidcessilél BVenld egRLIGTIRIGUREl4dper | od
Nb, O CexpBesbettid thefchrdent, (M + k) ofwoldDRW ofcHIGURE 2 aaé lengtinef atgiver petib@ Niof FIGURE pier | od
Nb of FimalBE: feklexardiss sittier, (M) or (8 +1hclodt GKypeddds édki roabvee tharmpdrage ldnbthlof peribdN, it O

ti me T[ equal to perivd H of hartzontah sync paisas|Hs of RIBWRE BldsNxpidinella@RE 2 = ([err], is <1,
si nce no oMtimy togof BGYRD dg, whidh ooswys dricFinRR Tiof pajochNa, fraction f ip fatch 38 bOBUREh2t 5
EP O 206}s e -Bala@hﬂétofprmword:ﬁK%cT@apymgatwqrﬂ fi6 isToes by 2 pulse GH fomRiscatier 23 he

corre®p RspeplenaighOmiusied. e & jrgut port 425 of gigdder 47 Hat isTirellacto gader 3¢. WEO“F engt h
of ggpunPé’W Mf @P'P%G’“Nﬂ?é-‘r P'?ﬁ f"PPQ!lMGZPM'Zl ugit g‘i)ihﬁgg"E“Sesb@' egnelp: a ight siftere | ock
K peri &¥ P“‘ PPHé?f ul thecﬂdd &atis 93“3' t&“@ Ar2k 1
X tlerr

abO\[/e cg{‘ é’é°(9gg‘§' é;?&glt"a;@ ”ttpﬂ zf’rf’fn@‘\?ﬁa 's a

FI GUrE the oﬂhwe w,, AN L e o
peri Ods UurE;E’e "f fgtﬁ‘ Hﬁrkedta%ty tblloWs Llo&fCKC gk CK
per' OdS o{? o%? Flh ﬁE a?Fs inell B %&t WordSoMb/iff whike Nt S
[err] sbgfm inart Blafogous ahrﬂ:r Mao d beffe. ‘éﬂﬁlQIyW W of
Fl GUF%E %ordl o, Rt MBB dBind oM RRpdRGihd P4 ﬁ‘i Hﬁwt Eare bitiogbusasp! €,
ei ther (eMntsQioyal M FIGURE 4d. GK ahdfoghrhdnfks, e[vaﬁ 5,],,,,, PIIBRE i, fof HBmPI¥ caldeg k £OOt h

of peri Qﬂerm[neicqgofﬁemaual to period H of horizontal sync pulses Herr] of

FI GURE 4r , Astsxplaingdl tforese grofrainmibled Belay/203 of FIGURECH] thdt ishdofikdéd ByOwort\HDEW, delgsir S

pri or t ghetdcemererideef eventCdomp ©f FIGURENEDY 3 durdtiom thiti i© detérmined Inaccidaddd vath tHel ValulRE 2

i S Saseedf word HDPWtot RIGUBE 2do Haineremntagind oSKEBURE HicEveahsicing isafelaywirhy HKrelativedone by
a pul se t@Hofrespondiig Gwahe pevz0f FIEYRBMdJELKBvanteca LA FISYRE i gfctrs aldhelsanted of he an

i nput  pGerresgondingintepyal thal desr betipon ¢pnsecitive evonts leauso of GIGMIRE M, BahowndydheDPwiple hat
cont ai ndelew1 + k), is coupled through divide-by-2 unit 46 that includes, for
exanpl e, aDwin ?R""‘Q'tﬁ1fﬁeé?J)N¢Q5 Fl@‘\’@Edﬂt@P”Pﬁ ﬁkﬂ-ﬂ@‘?”tﬁcﬂf FIURE 2 cantainsdraption iy t her e

ri ghrPadginge rerd HRBWs payel o2 (M kh aﬁdd'f'%‘ E pagt 47 phiadder 47 js gyl de (M- ¢ he
i nt eger MAR*Fostupe. 'i’yggtﬂ‘?t'P 'éﬂ'fthit%'s R RPeT ihel fp el 49 2A T L 13’8&{5"‘5?5’%8" an
i nput p ?gerﬂf@gh"fjtaq‘?h%dder 49. Word Ca of programmable delay 42 is coupl ed

to an input port 49b of adder 49 wherg.it is added 25 wth word IHP to
form gord Cb. Skew words SKB of FI GUREp™4g and 2 contains a fractional part
g of the result of the addition of the respective fractions in adder 47.

Vord Cb i sy bl thit18) &ymi-RE 1t ReaduBNB LR+ P + 02 OOK FhrheP Sdshirfd] Mlﬁtet.ém that

i mredi atyghtidn §0bf WaNSSSKS) & FIGURK 48 Aiskeis Ruabto (1/5Bk/d A1) ik 1685 thir Crls vkt NG egua VDO
of FI GUREA3nd ilBder part 6totd HIPWA Bedai®d oF thdsBmBtiohVor wibrdeMiP &nd Oati &dderdl wbrdbb = O,
I S theds ol EIGURE dh will baRq@n &l BE04HEN (R BIBEN CK Peribditicd¥Rye sipsel fibbimeas oflEGUREd
bef or e. 4&i Thus, anény otvg, FCFIGUREIS oEhiR® tomiccles @R 1 €Fa ik +d) Ixr tasgeNtithentyry of
peri odi FIGUREMESThedotal delayf tinfe, Ghdrin FAGURE 4 diomadime tauta fhegonespdndingtireeitc. fseaud |,  of
FI GURE 4al. | n an anal ogous nmanner, event [err], of FIGURE 41, for exanple,
occurs g x [err] after tinme [err] of FIGURE 4h. As expl ai ned before,

progré&mabl e del gy,203 of FIGURE 1, that is congyelled by word HDPW del ays”
t he occurrencef vent(l[/eﬁ-ﬂ:]/m-ff F}I] Eﬁb;( r-tatﬁ on) t:hat 1S determ ned
i n accordance w t% t he val ue 35 of vvor(? DPW of ™ FI GU 2 to efi ne event

[err]. of FIGURE 41. Event [err] is delayed by H2 relative to the
correspondi ng event [err] of FIGURE 4d. Each event [err] of FlIGURE 4i
occurs at the center of the correspongling interval that |ies between
consecutive events [err] of FIGURE 4d, as shown by the exanpl e bel ow.
During counter 21 period N err] of FIGURE 4g, prior to tinme [err], latch 45
of FIGURE 2 contains fraction [err]. 40 Since word HDPWis equal to (1/2)
X (M+ k) the addltlon result at port 47c of adder 47 |s equal to (1/2)x-

A



|nteger Is thus equal to M1 45

2 1t follows that (1/2) x (I\/Hrk)[eEp]ozoemaal to (A+1/2+k/2+f[err]).
Further assume, hypothetically, that fraction g[err] of word SKB of FI GURE
49, that is equal to ([err]), is less than 1. Thus word IHP is equal to A
t he i nt ecglitcegeant ecpdo CoRyrscht HMPIdha0 Bdaehindex diffollowethal gvantieaveief DBURBMHscrsHP and Ca
I n adder 49, word Cb 50 of FIGURE 4h will be equal to zero when (A) clock
CK periods [err] have el apsed after I,,k [err] of FI GURE 4c. Thus, event
[err] of FIGURE 4i of tinme [err] rr] + (1/2+k/2+[err]) [err]
aftEr £i me [err] of FIGURE 4c. The total deI ay tine, [err] |n FI GURE 4|,

fror tlneaﬂLretFne e ttepee%g e nd|n rr 8| e samere 1 O
348 B Si Nk Gt Jl?j‘l qftasaﬁ'és ﬁgﬁ‘%ﬁ‘r g af.n %}%i e o

Fl GURE 4i g"ﬁg §
FI GURE, 4 nterval w ME 4 <F§c re&p% _
aSSUWDt | Ofker &M, anmﬁﬁecamah J’vnﬁnséaeéébeci th i?.[;eniuénaﬁriehﬁia r&Ea%& [nlew §' tﬂ&earet Sea&@r i od

defined hyerg HeRdSH.i ob6ur BY BitbRarics Wit tiés B8l evbls b FIGURE' 4 1rd\Whet ARnaBach
event [ erreface intervalPobdar it iacdotdaiice Hith tied tG.6]dr @ventfecy )6t FIUREI4at erval [err]

bet ween congsau ratesydl @iss H 6 IGURENE i Sivbled b TREE CK\48d Yhe cOireshdridilRBarddlh isAS
descri Ipediditzbe In 20digitizanchiti 61, aucl 88 alnsnaleg-widigital xonvartgn.ae formf in taltenvitioman mamner, a

al t er nat ecorresporaing word 207 \Suceessiveltigitized sync epda207chrecaoeplyd fo@n iinpok ekt 25 of lardigital
accor dandew wasslilteri28eSucfeessivp digitize/ome worde BY,|at tie obip@diRiHitet 25 aBtroupddadte an input

al t er nat eporté2e alce sinn PPbase gbmpagatar 2. Asrdesaribest bRlawe synoiwplds SY rmeesuspdfor pyndifronizingnt s
[err] of €RFGRIRAL eogieo %zﬂﬁvﬂﬁr‘fdrvaméh%wesqgumwm evise] Hoff AIGUBBRE: gndifer abiainged
by .cl ogk Rerodipnrgth waed BRW obBIGUREI?.Ng sanple is is digitized in a digitizer
unints B1, sufIFUHES éﬁ'%r‘i%l?‘@\g i"B@"Eﬂ"'fE_ﬂ"Y dming slingame useful; i) explainiqg ‘ih?r sﬂ“’b‘&'ﬂ%‘?’i‘t ?’onal
manner , a?héi?r'?% ‘\'[;ﬁ cHEbPly é"dd‘g‘g["fafsz'&f |

coupl ed t' "%as U&Egu' e insig " ’°"
glorg![ t IZZ?S raf: I aI nveb(;! %%un(r% erv I L?h E@dﬂ sta En oaea rﬁtgﬁéﬁﬁl’i %%%Eg?ﬁ:ggem
¥t %@lﬂ%‘k

e dI
are used 8 pp r

ords SY
Co”esponéféﬂ r§t¥£‘ hQM hup Q?ng

| engt h V\Drhé];nﬂaw; orsé;;UR . F GURES 3a- 3g |IIustrate sc erratlca y t| mng
di agrapp UsBbdsbier! 53 SXALOREINEodEs ShBAIYUREI Ml e Gf, dIFAGERE 8€ or WP Glden a
circuit 2ZQeddfermithddfaliio St word 0T bEFIGSRETD Bdchirs i6h &b 11EE6:@MBle WhenfWdkd R edual 8818,
and 4a- 4rGdnirdl paleé MESEs Sdupled Bra teinfiiiib23blof bhE3E bontpasator B2 “hdrEt Bphisblcorhparaatvih aan
exanpl e odorrssporeing Simcpuise B that 2etvels ayrdcsSYMas dscribyd bélow-| GURE 2 that result from
di gitizi ng aGURHelllusratels schampatizaly ciablodkodiagrapm biaphassy campetatos @2.Hpimiler [syrdisds amdng a
25 tr apezomdals e AGURED @, 2 3a-8g) ra-vigand $ indicatel sinfilavifermis [olUREEBNsA Phase conibaratoER2/efl ope
1 of FI GUREUER Shincludas lae adéumylatod §@ thep sehstiactivelyr sdctmuledese ftore an3initigl | vialues tof aered by
dashed | i syessssiBLaYRhyordnh8Y pleFIBHRE By fiom Time Fetatherbegintitasof ereahd of FIGURE 3a, as
respect i veoniplleb gy 13 dgmalk Cie ok d@?"‘ﬁrﬁ?e‘ér'ﬂel&ﬁ &r theughntimes 3o jof ficuigge- 4t e Jok CK
of FlI GJRESW“?W‘MU'SW%% FIQUAR $ Pé@@?!l FEQ ﬁ&ﬂh?tlt%rer "% 73 ¢f @ flrleibPu?Za‘PG%ﬂSr ows

h fr lo gocop qb[n}u i i s r .
e gf"@% fﬁﬁ g"gf%i%ugggg[@jﬂ ;%mf Rl

such as, cg m

t
coupl eg, t0 ﬁ, ﬂ[,,,n ‘%ﬁ%” fds?s?f M?e‘?a’e@ t6 ar ed
with a anlrs@a%&o enmrp t.ernu &%ﬁ by
bel ow. Fl $3ubiines, H l&SIBJdﬁi ‘993 § 'trﬁ | 4gét 70| 1 redélrﬁiﬂF 0o fresP&t@REedges in

conpar at Odnvelepe 1SVBidb 8v2 & Fth&j VA as ﬁterﬁ“f{ﬂﬁa% lseqliain dngdieterval T2A cetflor pint
4a- 4r andrpofiiftéhl 3 B delaydd|réldtivé foRBMerQoini TLVE inteRAIST. NGB BfaboaCIDRRA SR 8 lof sdlér

FI GUREsdD valué lat! @edingaétiga G0 iiidf 2 lagerd@iué laedrailiagl lbagder ACdf isnvdlope adiead thd &viréspondingom
an initi akordscSYdef hdingesdge 72 arcictailing adge 3$; mespautivetys of Siivettpe | TBeliefore3 the Suno totd inme
Th, at t heordhaQWnatian@ndfime Wi of pesibd T2, &fmdré (RisRize Ban at@sd ofdimerTalof padiod¥. Thus ittgnal
CAC of demagiitude 28 woid AIVEISREroportiondl e thghlertathnes thercayfesgondjeg inte@al. TcATm ©F METml th
associ at efdllows that {he Imagnitne and poladtyRglues of word AGMEconpsrondwithathe time differencesr (ha-Tal
27a of 5% Hetwegn aqtughcepter pq"tsggvfe@emﬁbTﬁr%meaTnf qtds defirpgiby dhe Ipading pdgeef pulsed\iHefd

| ogi cal | BGURE 3yg |IIustrated |n FI QURE 30 FI flop 27 si naI FFO of
FI GURE 5to tP'é§V°5‘i‘f/t‘§'Y° “affﬁ% %mg]ﬂ‘"tpé"rﬂ?ft % Scaler
| eadi ng ?9%69[? perp “1 w WAtr?térPf?Wh o ditfaiengR o Tm) PHFeG 3afSénd

time [err] of FIGURE 3a, as controlled by signal CAC, individual sync words
SY are additively accunul ated in accumd@l ator 26 to provide an out put word
ACWthat contains the total accunul ation of the substractions and the
subsequent additions. 45 In a second timng exanple of FIGURE 3a, sync
words SY,.referred to as sync words SY2, are illustrated schematically by
vertical arrows that define an envel ope 2. Envelope 2, that is illustrated



dotted lines, has a |l eading edge 70 and a trailing edge 71, that are
simlar to the respective edges gemoeoosigwe ‘1. Wrds SY2 are provided
within an interval T2 that is equal in length to interval T. A center point
[err] of interval T2 is delayed relative to center point [err] of interval
T. Not e ratinan thehisheapgls fustatively.stoofff - EmVorrplatio m B3 & sgsolution tof |timg odifferenes e Ted but
of a | afllyBratively| efd/33 pf qlack CK pey qdém e 71 of envelope 2 than the corresponding
wor ds SY1 ‘%?’dlséé’ﬁf RE& @at7°2“%{ ’Q"V%fi'Fﬁ Pl@ﬁ al?‘?!"zzf’é’é E‘E“M}é‘l’?fﬂ%‘f ES

envel o heye itg, w I s rgl of
per L\?rg st°fe§ Wﬁ? & mﬂ #fg ﬁgg vg W 31 by s,
EQ?reSS i “évé’ o el % BTEDe Ky 's 3 ket B e FBUEE Saing

p0| arit y V = Tm BE(E fe nligthg'galctu oq e)f( e&&?gg ren ’t:f g] )
55 bgt WQC&E&I’ U%en&?f‘ PIEIGW 5':-; TEE b\é%l o ¥infe) 'i" aat%ﬁ}d Q?, ()%] I‘E\
def i ned oQiht 64€ id &%ﬁ 08 Bloddidin ﬁ@d piiagnibel o PHL oﬂm M
accunul gigs @ b Th i<aidpoRodicSwith Hdfeh pewad th srRMh k)n%(tas%&a i, RevBRALEl 28.
Scal er 2BFIGORE AL s, fil 6rabr¥8 lsphcAvoYetthd\Bdctr dt Bants VLR, BSHE SorfebiRdnding &ync

di f f er epGiges Hs bf PIGURE Bt iDéufiicleftlthd thdRaciad cantef point ToRf Peridd & oB AIGUBE 34 ddincilied) t hat
| S equalwjth the|calsulatat imect oy WdrdPK pEFIGURE Ratiat 9 euan ®(Ta THERT), istthus indizhtive ofths

di ff er etime difforence] etwdeh Uimt achkai csatel poirdfT,,14nd Z2heotalanlatdd lceriif ot TQf fntsval T o¥\Or d
SK of FIFBURE 32, Whdnatord-Bih bicHIGURE 2 m@bsiilys, the adhua! apotapiingedT top FIGUBB 138 isZjfekton for

subt r actatar. B thd caiquidgRBerBentimerTa.. Conversels (when weord Pl df FIGVRREE® isl n&@tivet e civa a
wor d SCegstesttimgrT.iof) HIGURP §a is rofr egrlierethprsthe calgdatedRegjpratimer Te.. Wheg time (Tarie s
each %Pﬂ’age\ﬁmeé[m@ P&’PFéfPé‘r%F' RE 8 is#r%ut put port 22e to pr ovi de_a phase
wongd. PH o thigsgiya pquenflmg!v '?l@t d‘%‘n‘% %fér#t“rf? °éﬁ'ﬁHFE t2d° 'ér r],
is cloc H”f°ﬁt b iﬁ'ﬂ?"s f‘°T° "Eefé “t 9“’ PR F@' °H@E§?o°é‘r U

FI GURE a{ v?%a@wﬂ m?igd rt ?'q:_nt I te e L RE

foll owi § F %dﬂg ﬂmﬂ lé i
o ol g G o%s"nf:? Eaaéggf 0 2*5% "“5@ ‘f fd %
‘rfent,

10 ﬁo gregseg géltg ﬁé 6J‘ eJ qual
this . l d iven n f

t 0 a pr % &nie”ieiaﬁ nl neu%rth Ft‘ of orﬁ Lﬁ f%rﬂﬁg 'dgﬁfén @f& 3d.
It fabl Que 3bd1als debdiBedl béiérs,] petisd ﬁ; G wBil DIV iiC adtleli ith A s‘imoaaegx fbdprb&ﬂat of
(M + K) u¥datedIvioldsFERIODTEnd[ 8K #ilen Qlulse CE Bculseit itne Of ofFFIGBARE3e! time ) WSoursl shorly der
t 0 synchné g T, sfFGURESHI r ences of events [err] to the corresponding sync
pul ses H exssme) hypothélichlly, st actudl cérter Gnié Tl ¢fiFEIUREL3a & latériitan 2atulkddd cemBxitite TRHI Nt
T[err] obnspgentydphbseoivorér IPEUIREICRIRE CDis racposithv® vhlne.\Wdrth DPWebegarhasUbrgdrenthed pitase
T[ er rsb. woir BH Retopies FMoBUREsitie.timalte subseggendlintdnal [T(¢f IGYRE B thehlagei wod AW ve of
t he ti mprodude$ calewated doeterdimeenTec, h@rmlttiumb langevttie inderiah front [ther prgvjous tirde TaeThus
cal cul atceleviatasingepter fimé . bPEPemes]clagér to ractual \ogiterTtingef THoGairhieviag synghronizatianr é #H of
FI GURE 3tepdy. gf¥nohioniged, $ate cleek ¢ispdae ehti@YRE Jd gt tinmp @ﬁ?“r“féﬁ fragtion jrbclogiCK geriod
gr eat er lexothat] 'atQSPa' o ﬁ’an'°E e actydl Gﬂﬂ""&t@tﬂt dent biervel Tot FIGURE) 33 o1 Sfeadt. \r  when

wohgP P sychpnizedipta %’1 Gcmaq AR F' Hﬁ'ﬁ%r‘d tﬁ“?hé“ eyt that) ¥ RE 33
i s smal I:%‘st"c'at% 3w ror{\iv'a cE H%sp §'§§ % 2% %:9 °"3Wé’ﬁ'a¥| me
T[ er r] ut signa O op-uni l'ml C, 0 or l% EErZ
P.hase gﬂ ' °5~E§ fe.bf ' "%239% Eﬁlrféhtb Tk @5%&5‘% B

filteg mE’.L. {ha BhotsBP L addg b I3 JF@HaL. or 32
out put cwae ot ol b GRS a.lagramsuwa & piipeLonich

accunul %icesf delaglisY, rd;u ot ALY Bert BiHne W3EIEH utmdmmh pRigrafinatie Iaaay gplas al
rate pulipsratol BehoBigitalyas BGURY 4K RO 128 26 dlocth b2. 2610 ABBHEIG2 igbribRuteblagiufed  OF

FI GURE 3fraRT athithe s 6fIFIGURESE, Whéi iord CiMI a1 Elglre 4R beddimbsSadro? BulsecSTART of FIGUIRE 3e.
When gphasecosplsditoiolse berlotatol )il 53 dassing Git6 genefatel i@ cohventidiyal st paEl¥ePGR IRaving\or d
LPFO of alvadth pates isf dohtratied BPextborabcantidling WaldgRIDTA Wad aNIDTHIs [ehupise toven iipuPidort T or
exanpl e 53cid puiengaparatph’s. PaléeLRGRIS caupled td dafe@elay\bthatalslays eadisindividuel polsa BEP bpr d PH
I ncr eas @drattion q Phelockifeperiast ta) thnepreduging 8 Soresirbadingoindividell fuisehs cogpenegieniisigna he
nom nal HORRBYE oHFIGHRE di FEKtigner of wdrd GMPKat outnutapon St dof deley &fi of EIGUBE 2ireptespitef t he
NTSC % o #edtertiopal trart gl /the resyit @l‘?ﬂmm@@ 3t the addar of erporpramablepdelaydyl Thepiidth v of

f or mi ng PUER ha ©f FIGHRE AP ip dlugiaively Drige arougipto qyerjap thpacorressanding svidth pleryisedyi of e

peri od [FIS¥5EH#IWword DPWis added with 1H skew word SK to produce updated

wor ds PERI OD and SK when pulse CL occurs at tine T[err] of FIGURE 3g. Tine
T, occurs shortly after tinme T. of FIGURE 3f. Assune, hypothetically, that
actual center tinme T, of FIGURE 3a is8later than cal cul ated center tine
T[err]; consequently, phase word PH of FIGURE 2 is a positive value. Wrd
DPW becones | arger when phase 35 word PH becones nore positive. In the
subsequent interval T of FIGJURE 3a, the |arger word DPW produces cal cul ated
center time [err], representing a longer tine interval fromthe previous



associated wth words Cva and CMb, respectively, of FIGURE 2, occurs a
correspondi ng constant del ay ti negpioepp®ag Bfely, fromthe correspondi ng
hori zontal sync pulses Herr] of FIGURE 4r. When output signal TOGGE, of
flip-flop unit 55 at select term nal 40c of multiplexer 40 of FIGURE 2, is
at the firsEaipdejmced may inglude a\ﬂ@!ﬂﬂwecgvm fime gelav: haying. ferrexaraniny 32 eelfomllgwﬂbuted
adj ust ed 8RS Agjyen 5F‘b?‘tmb5‘2“°& ob rord SMBY & FIGHIRER Y $9lertA cogespoRding j dapsan
adder . PH&’S@'%’HP fhu ‘Eff?: GRof fadtioseh cl &%‘@q &5{;{' laﬁﬂ°’dF“E?8ﬁ”'%|'§sdlﬁ'F‘P"°E plyes For

coupl ed ‘?"F - °é'c9 of f”B’d tis g 7y bfaingd s éﬂﬁ’“@eﬁﬁ
WordC g ﬁé)f"p%’ gylge o ofcf ne‘fcﬂgpi%ﬂlt“é

the “Fesul {™E ol c%'”e . Elneato Yol Aoy
schemat i Gabdee ki o cha 9% : 9 2hles (?Iioﬁ(:t or
52 gener afigg ﬁd@i’. %ﬁ‘us &b In ' & b rhuy Y)%

Fi gur e,Aks1QQEH rhébleXelal '3 1°theSf A3 st Iﬁp ati dut%utcda erroQJ

gener at O polyyoherates st STAAT b tiltePTHETR FREURE 4nd) wRerC WY 8RR bORGURETRO& Port 5Pd1 fS €

- PGP havi ngoglantihaiblo ety s 3 FIGBRE 2!TbdcOthdeSArod Yni6 16! @hd) A a MEHAGY hhilaF ©OhaMabsktdhDT H.
Wor d W Digfores wittide8Ctol tthedThyb. TS TRRS' lof FiGORE{4mDi iR d@MAdeatiew byvordsUdse PGP
I S coupl exiGURE gitiThe @Rduimy thaling Eddb of PlISY By, CoHBgoNéND A1 SigrARORORVE 6f IRGBRD YN il
fracti en cusaffiptibpwit 56K FIGURDE tof revett badkiitl the firsDsiate, ia8 Yustraied Inf REBYRE Y| #00coupling,

I ndi vi duads gaplhinel Hetbrec @onde Ge latd SK ofseagin arbrd lIBRRGRIPAE4G3f to frip@UHAE 54 of drogeadintable (|

of word CidRy &t oDIGYRE 2. Jbws, inFdeprdaficechith ary aspéct of thé-GiREA, the tirsingses aitetngte Bt andhe

f ract i onesecqnd cempehent Reises dig ofl signg HORABIVE W RIGURED An, ate confwliedeiziemately, hyrworsis &Manbl e
del ay 51.angieMbyip epris 49 angl 400, resesclivelyy gf multipleeCHRE FIBYRER, j | | ustrati vel y, wi de
enough2x o_oteah| pyfse tFAEBAGHK: efcautpyhelrgegtniaving, lystrafivelys & "F@F?"j'a' §hapg| @JFQE"%E?? ing
EP\Q 2003'2@“@?14‘13@% d&é’l"%\ '54'0%38 I Eﬁcmé'seé a‘é!r 89 digjtigpd ipra ‘I'le"[ vq'feﬁ‘déhahg?

havi ng, f Flo%g ”\% |%|t|zes Lfoofpr cepssiys dlig] ﬁlpgord%S@a% oft 222’ of a

conbi natl p'l’@/m aq cir f‘*ﬁ si"!f stYhe
q\'hus ?Y%fco %?{’

32 tapg

accor dancgq‘ %I i to K | L{,‘? phase co rato eclvely aref nall rd
SR e N T s
5 an 'n%.b e ;spwr%?\cpe b3 %h‘ b ct.séu,%a 0§ i aﬁ.p T

e@c
occurs, fQpisiis BahiRal 28", SkbwWorll BR §s'shnlitariy/doGi16d 18 b6 f%hJs@@o Jan%P bHN
cont ai Elﬁd | Rssiib Ghat Bk wdFds(%iREe&eseﬁtfnb%ruapéﬁfdal@ﬁ%mla Ghat Is"MiRE LUekaibpee &f
the traildyngwedgsy ek FIRUREEa] RF blample|Tle 26/tbeuiNelySgepbratbd HGinER! dirace fintdrvalSpRes 4n,
si gnal TOESURE edthBgRs ah bQud téntet tiin® TPEInBivala avCAlr Gha T areaalodobsilintéed | N
FI GURE 4 pand Nemsrdoipn 3] of HIEBHERaC @spetivelyan ¢® efdviipld ¢f RIRURE 440ihe thadingbdgb pt putser 40
of Fl GUREME of BIGUBE @othig liscabupiel 1 tgoroinal @2h' bf hese chthparaitr 28Y, omgora atiiniel tery ofFIGURESL i n
t he f opam 4s¥ asvikystcktedON/FIGHRE 4GP arm énalopais matnsy to thepeperalidheof piase conttatatee R2ra phasenow
gener at eswqud [PHE alSToNRA2e4 pf phiasee corenarajor @' ¢f| RIGPRE 2ris ingicative wbihd cOivdsporiding |ti®ERE
4k at pordifiernee G5 -ipmad Jhe e five it elass ward PHY ispnaipgres fp theljerrohweis phesearordit] of | s
done in aPhﬁ@nwmpa@ﬁDfn?ﬁ &P‘"ﬂ B‘Gtﬁ%? aﬂ%@&r't foliqavsFhat shen W"teh P‘P"é?sT let'"t?'YP' ifi pfean

[err]. Tilpglviquah pysed; RGYRE dads areterthen, tsg 89 dime demad-Pi GURE
Ah S Th® e'ﬂ@ D th‘%fPI itiye Pp hed’ﬂﬁb?ﬁ?@rﬂh fimg gﬁhf'amsVE
of FI GUREeqlf ‘°h qo- 25 of | E 2 & reverdt back to
t he fir Stcoﬁ\ @ ‘tr;%or . Jn o? PH' corl}ep eme n QQI e i d
e o ‘Ew ek H;.f 8] 0

bef or e,

progr a@":ﬁ Ggoq efﬁfer el-% %wc %nlt?r':ﬁ o’?:fpﬁf% {FFey M!sta héHer @é&&ﬁé& um‘a
the invenpl Pé%ev r n birﬂuQELSFLQ A GUHESIq theh e r8dpEns® BB BRlow PASR A7 35 toFHHLs%eS
hd of si gpgd 'ihe sidafly QIQtBtof Bhas&6bntréHidof Lttt §boY of FINUAEDS,S
Cva and QMaumda wheh b&sélaad @nd.s 4&9 WORPEHPOCfs Indgkiv, with fsudNi4l valu kf@ixilised Qe pikt GURE
2. 20 T -f Btefridle Sybdck. YEE¥sH,; Gnd Gl tpiisds FELYBAEK LFIGIORE A tb bdcusit tles YciloYand,a
trapezed Cighso'Bspeftively,adf FIGURE 4d.a% @ah bé shdwoliht cbapor@ntdpuber iy a6t éxamapie,harsigaant al
fl yback pHORIRIVE ofeFiGURE 46j apidrs privdtoitiie aarrelipgriding 2me tomiiot FIBURE 4d hyad peried taagihatgous
t o di gitiigequalitei (Q+6)kick twhere &2 andshuere diwsinteger didirdctignelcpaits seipectivelwoef cwrdIYPFOadf an
i nput porkigw®' of a phase conparator 22'. Flyback words SY' of

phase- cont r ¥ord NRYY ot FIGLRE 2, that dp @F'léeda"ﬁéheoﬁjé‘i!s?f pragrarpmaeble gstay $2.Sontrgls the relative
phase- PoclminaRepveen peise MS' pfdecples 3E andp seriaeropdineopulsdp o decedas 28 Bycohenging the

si m | ar| yvalug ohwad Qpﬁ’oﬁﬁ?g\’%&’?'&ﬂ"‘gﬂ"’@? 0 Fl-ﬁ%i'g'éb?‘ﬁ‘??ﬂ SprgRpmRle: cetier timep Te, LG
ports 22a°f-°2'2"l§ tor @pd bl SFFAGURES 49 ,a0d 4y, respoctivelpdsobtginedie| v are functional ly

equi val ent to ports 22a-22e, respectively, of phase conparator 22. A
decoder 23' decodes correspondi ng predeterm ned val ues of words Ca for
generating pulses M58 CAC, CC and CLPF , respectively, that are anal ogous
to pul ses M5, CAC, CC and CLPF, respectively, of decoder 23. Pulse CC, for
exanple, is coupled to termnal 22c'. Skew word SKis simlarly coupled to
port 22d'" of phase conparator 22'. 30 . Assune that flyback words SY',
representl ng a trapezoi daI envel ope that is simlar to envelope 1 of sync

e 4 1 7~ IS~ N



word PH at port 22e' of phase conparator 22' of FIGURE 2 is indicative of
the corresponding tine differengge ¢ beg 849B1 The term[err] in phase word
PH , is analogous to the term[err] in phase word PH of phase conparator
22. Using the sane analogy, it follows that when center point [err]' of
i nterval TAs agbsulief & braimvdudent thapgs i the [pisturd tulosh, the wites gurre cHBBEK Thd chiahgaliReitorq i s
gr eat er cerreahdrawieireny o te Hheck Mipsfoimer of eutu} stade 41(0causes thgRielay detwpsnopiise iprofl PH
of FI GURISURE| 49 35d fuise Y. ofﬁﬁ "o%'%ﬁ'e‘? chasael becaprere! thergbangp d pipragepime-pfdRE 4
i s equalhorfzentsl °eruf[ r';r"gf Assyrep et asc repyltgfyspch change Jregelay. tbp devahGrt PH
of FI@U k°ﬁ %“'i?o*er ¢ e éqg? scf'i? é’nﬁ'}ﬁ‘t‘i’eﬁ Q§rﬁ°P""£§8'"t‘I‘”i'at°ai?r Yo dRE o4 sign

oaTog v§ pTre Ej“h R
PHi are °"‘§‘% s f4PS 1P Lorpast §h 855815'8 to
filtey 3 sy e unrem. ?sa . rssfv?o?ur W has
shorter t.r\ﬁrap&rs%&e é.\)aPpu ﬂéuﬁé (4h ek Odhasdha B

than t h@gkas8) RN &@mble, Hn ,,,avm@m fs! sphRh frgrgtuﬁ@tcﬂao%ﬁﬁGUﬁé |oé|) ndt! lses

H err]  of ni) dsdibvrih FIGUREUR Bncbsebdfibad BHidRe, Bl ytsabiibulses mmxcr FGURE 120
of  FI GURE that corbépaidsiie v oo RNAGBREVA &hpBird HIR Sitef &leGmmidiiidly rbisiing biseEGAL i Ve
W th SUesed RIFBALK & FIGURESAHS PaIseCgdoRbspbyidls Mth fifé toli.o ©f FIGURE Bd) arhes, %MWQ&N

pul ses [passrfliten8zl Hyepulsb GUPFS eiSFIBUREBAGKccaE ohdeGinRiack! Gorizbral QeAdd HAR shouldeBe [ €1 1 ]
and, so uderstdod et pexdtiér\231 inay bé désighbdEp thek upditing dow pess S0 \82' dchaé aCa g bie Nt
pul se [ dustjativelyo2f, thataompdspondeWithsthegratalof tGRIBiRUIGs FOYBATKGIRIBURE 29.0ccurs prior to
the corr esfendiymegpulsestls ¢fIQURECT aré-piggaRECadeingowordi LRFOX of diter B2 for e zeteawori OPWqual
to (@0+which israqhal tanmesd BR SR 10 ceubes:ihecartangemientt o HIGURE 11 do forracatracsriatprvgisseparated
redpect by 8102 fgr thalds enuplpe R themoming) yale of peripd Hdn ARNVES sYRIPGURE 2, that i s
coupled to t he adder of progranmabl e delay 42, controls the reIatlve 55
timng (HRIRE en puI se I\/IS of decoder 23 and t he corr espondr ng pul se M5 of

decoder 23 B th ue of PWa corr ond ch e 0

dur atFort b'é S s S frrE e ﬂz;gﬁiﬁ’ in % ofulples

[28(r)r % 43”%1 ivi n rro ofs id inpuf signa| sug}}ﬁ{fa)t éfrzsgegn sargg bt{oagyc es rs[ an inte erqjlultrple EP 0
of's rdﬁr ut% l sai éar ange I'n e'prcture he

ultor curr e“ it E@G néiJa Laﬂooﬁne%Wcﬁrﬁmirr%gQE&Y‘Q%Jaf (Prf.}‘f&%eﬁ

flybagk tr
of angURE ﬁﬁggﬁ&%"”@?‘%ﬁr’? mﬁ{cg@ﬁal 4?}%?‘%0&{}0 change because of t

change in st @ripdsutdut BBgeOl#1)loh&aid M6 lagmBdon irdall tdabdnsive Mo sl bﬁt&tfsbwz-lcﬁuﬁdva
Assune t hafor geherating 888 uilé fr&duerity QBIRBIGA cydlbs ARd RY devéibifing! adeféctial cytib Riicdtive S5
[err]) of agrfg(a.»{aacx)]thao&onﬁhﬁpﬁﬁe theprrakRivn 6fis@8 hilied Mequericy dérlectioh eyomermd posi ti ve.
In thiss case a phase-dortbl-loopf(120) Kakii-a phadse delevios (202) hatgorsrdids\accontrvlisigual (UPRODRO
becones noaceordangmvwithvsaid higherfeheney, defitntiomeyxie indichtive sigeaf (F. YRNCKFanGl/REccddanog cur s
earlier, cwithssaidgefingicssigngld€a)| saidfphgsaicerirol-gdp\tiBingrespdnsiFe 1GIIRE peripdic Sigoat (Gap for
earlier. Toeneaingzeld outputsignal (HQRDEIVE) that faens| seid glefteclioh cydies at thodweauesen thatiig &r val
([err]) somutiple of seigyipput sighabHsk #nd im g Phere dhal ds,dedarined eameown@ywrthrﬁe-d control
cor\r,e‘spondﬁ'gfg' (LRFShof eaid Rhage detestarg@02)1.0 I n accordance with an aspect of
the invention, t he sarre vaI ue of vvor d LPFO of FIGQURE 2 controls the

201 ARPREE
err]” anf #efﬁ{nﬁ ngr gf IE eﬁjfbré@&arrﬁ Qi poied %ﬂv‘ﬂrﬁw o shdy i 4
i's spac ot by B 28" ol oun
of F GUREi% q§ m S fra% t %j“g@?gg@&agw 3 E@a Aj%fi;vsm
F

1
after the § .%da&ni% ¥erBE| %ﬁ'llﬂgsyﬁéﬂrﬁﬁmF %ﬁt sighdl ( pul ses FL%BA
4q. Pul se [err] corresponds with tine [err] of F 'GURE 4d. Thus, updati ng
| ow p@s3. fAd bafaratid’ asbiscifedl|is lafm- BReha@éterlzbdSid_tnat’ sait phbiss confilfoop rbrré\iitChZO) is
hor i zont al refRhdivethniyl.to thb detettivh @ydieindicuiiay signalIQELYBREK) thi 6amdsgonds3o altihdle bdine
desi gned sdsflbdiied cuhpntodssotfteld Guith [baly Sonb iof aid firsf andOsbCant Scomponants at gaiddeflection
I 11 ustrat i autduysigndif (HORDRIVE)Ccor r esponds with the rate of flyback pul ses
FLYBACK of FI GURE 2g. Wen sync pulses Herr] of FIGURE 2 are absent,
causisag WohdaipRREs e refitefl fineglaig 2 cheradigsizedchyomeans (48 5DPWC°@U"IVM$&L¢1W$’€§CM%1@B# to
word PR= 9segondd@ivia)@sriadiesiops's 18 frye s peodic/SigMRIEMLCMB)- f or m r et r ace i nt erval s
separated by 910/2 x [err], that is equal to 1/2 the nom nal val ue of
period Hin an NTSC system Cainms 25 1. A deflection apparatus responsive
to a line synchronizing input signal (Herr]) for generating a deflection
out put signal (HORDRIVE) that fornms aorrespondi ng deflection cycles in a
deflection circuit during a given period of said input signal such that the
frequency of said deflection cycles is an integer nultiple of said input
signal, said apparatus conprising: a phase-lock-loop circuit (20)
responsive to said |ine synchronizing input signal (Herr]) for generating

d[err]
he




for generating said nultiple frequency deflection cycles and for devel opi ng

a deflection cycle indicative gp@uyo 3af5BYBACK) that contains phase

i nformati on of said higher frequency deflection cycles; and 35 a

phase-control -1 oop (120) having a phase detector (202') that generates a

control Asgrealit of B BFaD Jurient change indbenpieturaituble, thaultdr turgitechangese Geeeshengededifoect i on

cycl e currit gawn frem S dhecflybqck IraiBiORGr of redipitratage (b cakisat the \geleh between Ruise ifw @f C

SI gnalFIQUBE) 4q angi yissthes ef- DGYRE én aise dgchisegenipciuse gbihe ichange in Herpae e ofdbe C
nal'W@?‘ quiput HtaringnFrangigiors Apsyme (thad @¢ adpyl &f sychickangy gze'avh‘ﬁ? 'Whﬁcsau d

deffedct egtﬂ tgs°fat"GPﬁ'é 4f ey ?}%E tZ?rata"t’ °%P"t?ﬁlpf’$' peln gfis gageqwerd it ok gnal

(H[ err j°ﬂ“‘%ﬁ Pra§83“t"ﬂét‘d E_g f’i‘t‘f kﬁ; ;qefevtht Rext %‘i"i? ’lgont r ol
rlie fC

r eC| t%?gwiﬂo F"géjﬁi"',‘" ‘co% P % “ﬁ" a'f"ﬂ° B PR 1P '?o‘w"%s”?‘%u

E)Z% 9t faznée vt, i o G °2heos% Q,Q.!. ¢ gm%ka of $78 E%amt i gnal

el ngt hsal &'I&cﬁié VOl OcMao chdp f\fe ntrol

oop g su i ;taﬁpu fmé %ﬁggnﬁcuﬁa Y §6’al: o LV %

per i oQk Ar2SadhBibin FIEUFECRENE bb BEkchitel Boor! sln.«fal %t ﬂ;@aﬁtfk' QbscFLs/Bﬂoa

first 4gQEDedHRBondsARE tivItoykod SIGURENS) abgcdidHiBiflr 6 il drédding Sl lof ( CNb)
a SRC PkesCRLYBACIC B FIGORS 4. Pule ty) eartessRdOwithinte 5. BIFIGURIORDRhé Ipddsngiisvg sai d
gi ven pasy fipel 32f bys pilsk CLARS of FIBLIREO2) ioZdurtgorica [1hiteach Bdiiddnts] Igerod B0t sBouldAbe

appar andesstag tha Getoder 23" maly de rdedigrel csb ahdt epdatiag] lowrpasstiter 82iadcurs at a rate of,

phas e-listrativei, 2fl, depcogsspondstwith h Gate ofSlybasls pulses FLXBAGKIOHFIGURE P& def | ection cycle
I ndi cat i Weensiygmpyise [F YEAGURE € jaret abeant. casipg wdrsd LPEO &f filpr B2todb zpioeordiBPWect i on
cur#oeryhich dssequpl de werd liR=919 erysenhe atngement) of FIBURE 4 tpfformbroliang intesyAiroterseted of

sai d d¥PI¥RX fenihabigepunt todi2ghratominaorivrrtaeriod Bin an NTAR syjifar at us as recited in
claim2 characterized by neans (40,51) for conbining said first (Cvd) and
second®iRimen) per| odic signals to form a third periodic si gnal (CM CNP) 10

EP Q0 200,34 | t f t cha t
resuns‘ 0 curren S Tﬂw_g HP:f?ﬁé Wpcu“jﬁ? '"tjhg

th625U|1r Oputdpu al H orms ng ‘g 10
]o:‘ylt:)?gtj r'c’gd‘c’éggl?ga%m ' i {f:(g%:g? %‘ %gd g%?@ct,g‘ nge bg’\oéﬁﬂe 'L&?eh[errt

tus
change 'n sat Ve B ﬁ&&gw B in® P gte. 1 3 Sk
Assyire ttaastmd%ﬁe@ J':eg &Eteofcapreﬁ ﬁaaeatﬁﬂeﬁ%sﬁgm. Rétddt I(Vtgv!]ue?tfyeb? tda 5

[err]) Ofpidighs ( GURE 4q deviates from zero and becones posi t I ve.
In this casine w@pd stb (49§ of BhiéhildEuelie BT EHTBIEresfRn Vet Sdid butsut ikl WMORDRIVE[-O
becones wpgenentigadaid\multipibieqehey Rflsdtitiecydie anddoH deesidpiy a]defibictidn| it iiRindidativedcCur S
ear | i er, sigauFLYBACEIhateoftains ghasfinfarmatoasf Sdidviigheifrealienty ddfibttion]cycles; apd Ccur

eardsi er . Thiphadecani®l-bap @20) baingagphasertetebtor 2e2')ghah g@kratel @ centiobsignaldRFO) i er val
([err]) swsordanc witlr eaid kigher fraxuerici defiestion wpcle divative $ignal (EMIPASH) dpy int dpeordance

cor r esponith sa pededic ganat €a) saichehaspeconti@-loop being raeronsivecin eaid pariodic aignahfebter  of

t he i nvegeneshing seideoutpiingiangi(HQBDRYVE)ibat dormpralyl defipction cygiRE abthe draquendydthat fife2
timngs Geitieleocteaidingd signs! Je apdiingt Phesetais Aeterninad e gpqoriagrs rtth i FoRitPbnt s
[er ] anﬁlg"[abﬁ‘-P'fo')rQé§ﬂ‘éB'tqs?/é‘?t§P‘°’ ggﬁhuse f'or example, time [err] of FlGURE 4i

~

9_”*90-*

S spac fro dbyaperlod Iength of H 2, as shown

| P E: %RE e ock c ?{a p% {Cgle} Fnalfs 6gé%gc%n{VLYBACK
0 S|g beln 199' % p% \{amg ars

aftgr the %n V8t a,&’ rs%fb’&%#%c&t?\@ﬁ%&mﬁ GURE

49. B Sg rfs geta&strn %m t%f .oB.b |w a .st Bbtorat

| ow paSS pafiodi ¥t ety diﬁt 5dond @ R RASHESoURIE & daf‘(l-m IVE)

hori zont atnneeatta g%nlﬂend of § QyRfrohi ﬁﬁﬁg |(Hb>at decoder

desi gned so that updating |ow pass filter 32' occurs at a rate of

i || g4St4 alnh \eparatus? hdrdclidt inCO4irm €35 RRERSEtorivddt mhesardaﬁase;ctontrdl-;obﬂctkctml(his
FLYBACK gpdnitd Ity 13ahe ddhedtiorsayie indithise Sighlll CRLIYBAGK) tHat édiB¥podtisas @ cpdiseiihg

causi ng daectioh Rleanod hssbéidtédewith3anlt onebef sailelr 1ot and rselcobiP\dgmRdentd bicsaid dofledjoral t O
wor d PR=8dbut sigeall$HHORDRIVE). ar r angenent of FIGURE 1 to formretrace intervals
separated by 910/2 x [err] that is equal to 1/2 the nom nal val ue of period
His ah thupas:;gtaemcm iniclgicn 2 Sharagterized dhy frhegest «@ﬁ1)ésg|§w'ut'tnssadégﬁé¢ma)@ed to a

| i ne synéespeshCHMpReripdigtignals tafaa a thiegd eeripdig signst (CYbEMP)at i ng a defl ecti on out put

signal (HORDRIVE) that forns correspondi ng deflection cycles i
deflection circuit during a given period of said —iﬂﬁpﬂMhat t he

frequency of said deflection cycles is an integer WW “\\(“!M nput
signal, said apparatus conprising: @ phase-|ock-Ilo ‘

responsive to said |line synchronizing input signal err]y for ® generatl ng
30 in said given period thereof a periodic signal (Ca) at a frequency
that is related to the frequency of said input signal (Herr]); a line

output stage (41) of sald I|ne deflectlon C|rcu|t respon5|ve to sald output

1 1NN NE V
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di e zusder dasdje @RIsetenerdhpimFEEBBtLM 20 Rur(ddf9ngigdst won Bemi AblenkzykiusAnzeigesignal
Zei | en- Aus g#fLyBACK)fdas (it binerd Zykiutenh ZellenAblankitomikarkdspondiprt, dieenuainit aingin deriegsteny on
dem Ausgangsnd sietamcombbiGRBRtesAblenicAusydigssigoales (HORDRIVED lassokiipy Iet- en i t

vi el facher Frequenz und zum Bi |l den ei nes Anzei gesi gnal es far den

Abl enkzy ké-u&in(ichun@agckoAnspiish 2Phaseni nf or mat i on der héherfre- quenten

Abl enk®yk| egehsaizpiphoet °h 30 - eine Phasensteuer-Schleife (120) nit
el nem PhaseMi®l ¥R« %) 2y mg“'erﬂbﬁ’esﬁﬁ‘P"SFMﬂéF‘g i2geitan (QMobpesosliselipy Sigpgles, ym ein
Qber ei nst i mﬁ’{ﬁ?@pﬂ’i@'s‘a‘éﬁ? SMPY AP YBACK) fUr die heher f requent en
Abl enk- zyklen und in Cberel nstinmmng mt dem periodi

wobei di e Phasensteuer- Schl eife abhangi g von dem p nal (Ca)
i st zum Erzeugen des Ausgangssi gnal es {IHORDRI VE), (ﬁu ﬂmzm‘qmiﬁ" en mt
ei ner Frequenz bildet, die ein Vielfaches des Ei ngangssi

gnales (H ) ist und mt einer Phase, die in Cbereinstinmung mt dem

St euersignal (LPFO ) des Phasendetektors (202') bestimmt w rd.

«©
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i st; - daB di e Phasensteuer-Schl eifenschal tung (12) abhdngig von dem ersten
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4, dadurch gekéfgsaé edichorizdhtaB (@1)alutiociRiuit dedéviatidncHoridhtale sensible audit signal de
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phase” 6tant sensible audit signal periodique (Ca) pour génerer |edit signal
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dudi t dd#ecRiengsitifchelop krargesndicagion 3 cargctériph B3 g iMoyen @6 Shde compbiagizan flesdits pigpier
car act er i s6(CMs) & gecgurb(CMipssignaux périodiques; Rourciprme e troigiemg sigeal periedigue (PML, CMPL g de
phase (2%) rodult les premer (le\ég%{i t secon(il CIVb% gicn%ux. dri odi ues,
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d6vi at json hpéit Zigid ab Soréés 86 aéWiation’ HHORDRIVER ers eatfopmitindved éisfdintatian der synéhipmisation
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| air evendi caétpatayr do Rhg#A89%3r i se on ce que ledit noyen de conbinaison
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prem er (CWa) et second (CMd) signaux p~riodi- ques pour former un signal
pdri odi que conbin4 (Cvha, CMd). 6. Dispositif selon |a revendication 4
caract®ise par une source de signal d horloge (CK), dans |equel ledit
noyen de formation du troisiene signal p-~riodique (40, 51) est opdrationnel
pour fornmer des signhaux 10 de la partie entibre (CM) et de la partie
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correspondant dudit signal d horloge (CK) et dans |loquel ledit signal de |la
partie fractionnaire (CMP) est un indicateur d une fraction correspondante
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pr &m. erf? et second signaux periodi ques (Cva, CMd) en conformte avec une
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