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has been glescs ) &E'edto ¢ O t9Rhd Iagc iohpU tRE

descri ption ence to the [err] and [err] now applies for given with
reference thereto a Table 5 also 60 the instants [err] and [err] because
in the signal applies for the JK flip-flop P of the type K=i of Figure 8b
the first auxiliary pulses FCJ 201 in which Table for T(P)=1 a trigger 125
occurrlng at the double I|ne frequency beglns actlon on the J and/or

o, " oy o o o -



For T =1. J K [err] [err] Oor 1 1

00O0or 1 1 [err]0O 0 1 1[err]O

1[err] O [err] changes _over [err] _changes over 1 The influence of
the 1 nput signals accord- ing influence while the signal Konly has a 45
ing to Figure 9 may be explained with the choice influence. aid of Tables
1 and 5. During the periods 1, 2 and 18, 19 the 5

Figure 9 relates to 19 half line periods [err] occurring in and near the
equalizingizsignals [err] and J, [err]13m@0K and and field synchroni 42ng -
peri od. The—periods I, 2, 3, 4; 7, 8, 9, IZ2 13 and 1/, 18, the signal S =i
are shown with portions: 19 are shown fwlﬂahé- nunbered half line consisting
of broken lines and chain-link |ines gp@g L0jperiods. Only the first 16X8 .
[err] = 12.8 [err] as vveII as the portrons in the srgnal [err] are shova/
for each half |ine petet—tefrt+i- —resuttyrg—tt T mcrue to the action
of the 32 [err]. The|tindk ax S Ilﬁ’l th si gl [erlr] =el*® flip-flop P. The

reason thereof residfsTiggnE bernnterrupted aftler the instdnt [err] so as

to repetitive naturg of thel{two telfvision fiel{ds. show thdt the signal

has the same peri odi £al ofHe "hér‘hQIrnk i Qe portron iFr the periods of = 55

w

15 character after thig instpany.  The NBRanet! erl [N 1wer< and 18, 19 is
associated with the the _signhl f_;r r] tQf‘l;chrwr\.' 'a L.'—‘._..brm'm.. Hne field which
ends with a full line prror tothe after the instant [err] so as to show

that the equaliwgi jfhett @t tieGhht SipRGHceRI-Z iipinfithdeOfhile alie SgnginkK| onlyakus GC o
once at a nexiigEum Elgire Bgnayhigsexplpiasl uids thei b‘bqicemflumr eferen%ﬁ&o F'&@Eh es one

of the peri odsldoﬁf ﬁhﬁféliland 3. . cons&sder During the, pepiog 9ine

portion cor?ess g‘@‘gﬁgﬁ tfj Lﬁ?ilftfl sgggﬁs ggnﬁh i, ﬂ&q_;.gu;{naeﬁ @fa ponds

to the state [137] crmcpmbdsne requenc and doubl e i ne

frequency. Tha, 2 6, B g’ur8959, 7113, ahdm8b17, Tﬁe ?ﬁz“ ' gﬁ Bewnt F{%*d

with the sr&nd? %m)q}g;‘( oS¢ g" Aﬁ tron

in the sign % i:rre :ﬁgfm 0@ ?pag théaleads

to the foll owralgus The vind enrthsbxam 164 eemaecmtthawfrmd @ e

pl ace- det er mi s intg TentK‘le 5:; av ef‘ l&ﬁm monjéﬁ &h % 55

i nfluence wy :E"w&'g . ﬁ oj’lg flp that for
al zpis

the stabl e Staies £oF LAl r&mamhchradst\&aia link phiastoate
accur acy- det erafemntye- rtgmnmﬂJ sneasc@ shO\{rehart ehasssuahm @nchrqmmlﬂe%asf rom

Tabl e Due to tsbeal FreRfE o * 60
i SR RN
T= 1, the sta aiceaﬂlaﬁblomﬁumuaﬁ@r‘r@eerm @esreaaudsm signal J may

al ternatively [err] t, i found L BRPfd‘he B‘Gmglgo 1843 der ed
L] o 'aﬁfa%’ﬁﬁ[ ‘a‘gﬁé /il 21 7]
is shown in any ﬂanm,a Qebnmht .{,,ey:&d; 4 ﬁmllﬁvaﬂ&cngiéa b the
rupt ed manngs mg)nmerto whilearanfeylgd Inatther sigaal - 0. Isgmlfr ofneFable Inthetrforathe stable he

signal [err] 75-cl udes a Repp eo ts at
e

sl 109 So Of0

| eI d
the instant [%gref‘tbhgf ﬁ%ﬁé “ﬂ%@é
[ sGileJ B3 e;r ECDﬁESthETE&bIc aléo’zo [ferr])

time 8. 12a,§ag§e1

In the si gnaﬂ“—t[ ; sxgnatf Iastaybb@meqlv t Qe=0. ﬂsvﬁfﬂ@eﬁu @rﬂpf} in
t he ?:%%liig\]:}ﬁg t%shn@wi!e'mr .SQE,R& (&} ]meaﬁsta%m, % , sane

(L4

applies for t _____ Ogd Cgjghall 9,: shggﬁl 75)
80 3... 17 (7 5 Iphike bmﬁehmﬁe@:eﬁchevhkhgnal foyowsvﬂnrtﬁeemaanttthel‘lsanslttls et t he

i | T=dl hase tobie O] the) periglyeof tigge § - - I th I 1.
si gna e topie 0| dutiwect & gn ?fﬁﬁ?'?eféivﬂ'amfﬁat

It follows o] | e 5 [ t
the flip-fl g{) @SV\AI?”I e’hantg%a O@téfrad%ei(}au e 4 - NGl an| €3¢ Jg
t he signal [erf-r]y thi¥l Siine aappliprefot e poiyic @nﬁbmgﬁmbpgl 1tto) Otdqeussmg:hmlgnﬁﬂefrpo

signal 1. sien 85 .The,rese ui- e at
ihe Mnscant | ubiEs el BT AT, sttt LA i
I n signal [err XMND - fiiotoni togdtide Nehar the dipath will charg® dver thévduse Si gnal

[err] becauge ﬁﬂetl&r @&#LKE;Q] has thelgllla?gﬂs ﬁgnn!aﬁzx BeWuWotﬂqal?E'cans
accuracy-deter mAPﬁOg"us q ahey pignal L. Tg

1,351, 8707 i’ (signal i dﬁmnuatéhg 15%3\;@{ Thoie | ne resrte;lgulsf %t ﬁlg mstg?tgtﬁafcuﬁnﬁay
exert Duﬁ ng the peri od _Of inFighelr $,=3 doe©fotiendrt atgnisfmea t he
flip-flop P. AtigaheTHddt camd [teer riig oﬁ@tlftb@#‘m ghe signal &|tralhaz|thg1%¥°d0f ield
syn- the si gnafmakbefoutdniadayean i °Ie“EereFt fhe” chroni zing period (7.5
[err]) the auxiliary pulse |nfluence of the then occuring logic 1 in occur
each period in the signal [err] and :
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then provide in signal J the pulse keyed from5 the signal [err] After
the instant [err] two negatively directed the signal [err] The signal Kis
determined 65 in the periods 3... 7 and" 13...17 by the edges occur in the
stgal |err] the instant signal |err] because only the conponent [eff] =
bei ng denoted at the second edge. At the instant [err] there applies that
[err] y=1 becones manifest in the signal [err] 10 so that it follows
froin Table 1 that the flip- Durlng the periods of time 8 ... 12 (the
field flgp P does not change over . ]’Igelswbsequent synchr oni zi ng pepi od of
2.5 [ erHP— e e g ——negatt vel y
di rected edgmfudrlﬂnetd%&nsz.gﬁwdx@ahdinay e&eﬁnal nggs{hy pﬁﬁoddescrwb&dmt? redf er ence

to occurs altﬂumongtsﬂmﬂ@[?e#t ]hg “'ff %‘g?rST eéheta Slrn- t he

flip-flop g W@E%‘m %" m d . ing the
peried 3 at t nstan - 5 mﬁpnvey t he
logic O 5qukrslghgll<¢1F1-t-he |nstant [err] a negatlv.e.l |rectd 5 so t-hat the

'—-ll

flip-flop P Afamhsdastanyiapo aegatively dirpriedaribe “d3 The Slsmi K i§ deteriined 65

ed occ oc i “’ fr PTR ’ i od of
g" %ﬂé&%&pgoeﬁé&?&iﬁjﬁi‘ﬁi t e sllggnal Ka str’fe&]‘r m‘%rthe

ent'r re per itgd ingant t dreie®, applias ciaki IFSK"@he*#pbgcmﬂmm mahet@naHKzmﬁVar ns the

logic 1 ¥ose dwt/gmf‘éhwsrtsrfréﬁﬁk‘éfr, the tq'% c[PfﬁmﬁJ:‘]"'lef an e?t&. hej Gl a,;bt [err]

due to the 58 Gk 5b FPRES P T 1 al TR s gﬁ%%’éonﬁmﬁt [€rr] The

subsequent na@gatyl d:ﬁgteddwgeﬁtmdslgnaﬁﬂ' dii P- Bhetgokly o5 ARLAS . ate as
has been se@nrsatﬂth@tanm&t Ay, f[OUFVFi],J 0 the’ périod- 1, ngﬂxﬁﬂaﬂ.;l %gk pugna| [err]

at the i s % _. ‘fbl isguinite she3pesiodt] 30at fho \imstant hatSubse-ause t he
flip- rop = tﬂgt L& \peghm, ﬂ{ehél“ﬁ’él?’labﬂ'émim‘gr‘mb aegapively diggetd 975
correspondmstamsaae i s effect ed dur| Ng dike BRLk00Ss 4w t fagiwo hal f
line peri ods l'ftélsr1j e gept ?I’M?qug Atépﬂﬁ7mmTr@ ﬂ'ﬁg ‘a’gn%s sthas t he

equal i z-, i‘aﬂﬁdﬁf’ 3 1T Bl d [err] is
gener at eg 'pﬂru’b 16 e O AsOa o3l [Aé ‘f}g‘ “’g"ftg( F% c[i doound
[err] The d& lbfrentaimenequashmamgapwsse 1from I gur 3,![ ri gger edge

hi the si gr‘? Tﬂsonr}n 1Eﬁfdcfzt rgm ned | A etigaemsvaﬂsgnmmmﬂ aStheﬁhstm[ten;zr] (havi ng

a 0Bl ay mﬂsesﬁhg[ﬂ- sflofy P \fp sy
occurring e heotmmﬁnesp‘eﬁbéa ,g'hrofl gégt '_' ogurﬁsmu?t %
fr8quency &r dhsisigoah sian in Q&}{ifé Tegpo fl bes',gp - gehera rih]
trail- th<§°0§i'e ¥, sap df jguerRele %‘g cmu=avc iBe e fietht requibtiug puls‘-'
determned'b rlggerl ge FTEPE ss -1y} [‘P‘?Gﬂ‘i‘eﬁi:g“sto [err]
th& sigrasl J,—da((Auixﬁg)wtdetdphﬂyottltme:enﬁteatm\qqgmg oo lactiak 8 [err]
m nus appr |¢Pat1 tgh&! 1Ring] tiew ok hioutle €| oy ﬁdqmwr a’eahawhem 7 ns
bei ng 233 - fhe. Bl ithss sigml sgpg epulscrﬂemy@abé_\ cerr] The
result is Tte ot I 56 o fifst: P“tl.f"samn?’gffo;"n; o+ w® in Figure
3 in whi %%hthetmﬂehddh nbcd!gdelaymtﬂd’mlaﬂ\rcg%al I 10 Sy 3K 08 s i BPPIKIR i nst ant
During t esPé?q Gge 58““*6@‘ e th Ithiepoth Q:msef whisl e the traildsng edge
Is |ocatedj t%fn e |Diixﬁ:gn.ﬁe [:ﬁiod]s oirﬁigum9dte flifie i nst ant
[err] The tJ-lI-Zi@ vﬁijm mnmgtgdgegnu&tmeda oflop % aver\iat the rigspally Griddo+t o0 t he 40
pul se [err]at ﬂlhmﬁtdrselha'ghqalme é %ﬁ:fn-f e %ﬂﬁ{] r{ﬂe results
in the ri’n ué;gtom >{’g° 8 5 Hakig) US og e @M \Rkind i Baficlig 100e

| ogi c 0 dura ﬁ&,ﬁi dssmsay, 'ﬁ aﬁoprﬁxﬁmlerrsyfrﬁ@thwstoregmthﬁs to say
4.73 [err] WBat haiZbunI aesamt _ Teivty: i s%% been
descri be& Elﬁ’ée gtk? ?‘@’G "“" S’lffgops"" R fd;ggﬁ,@g e§§,,]per| ods 1
i ngFi gure ﬁ] £ R Q.60 s contliiess tmﬁveﬁthetoklclllﬂfrbdgﬁn(les on the
state of thgao fmz for the si-gnal s mmﬂarmn%%)mevswupmeﬁnsmod flip-flop
of broken lill heis tsdaetfunhcz{tlid a:addteanémldlms i 1ortulgon pLerr] acgsné |p1rltlts1ee§°to covey
the 1 ogi a3 hr“ﬁ‘ﬂ% ;& @% out
t'hg peri%dﬁ'%ﬁﬁﬂ esyné?’éom 3icn ﬁ £ FNE S ST At (HE™Si gnal

[err] 9- has a ke |n func on for etpe#aabrsa@l ‘Seri’. rlotolloWstm 'ﬂgs‘let heo peri od

o e e e I t“t%t.t SFEVRTER,

od The
DI €S ENCE550fandlh Ghe iidehee | of

(‘E'
0

: mﬂ [,a‘oasllo si gnal
i in the srt@nagna[dtrqccmblgcum msléttl‘rat 10hrls arnéslét Apﬂ!lilsegeg#wdsnt lfés s put
[err] mani f"e@thﬁert y (' PREE O they tgg"["]é sigral lFag‘F e’@te sequent |y
t he- srgnal"g %l?u? TFREE A [%ﬁﬁ“ oak b g@jotgggea ferr] in
a change-ove t the flip-flop P at 'the 55 under t he |anuence of [err]
The edge in instant [err]. The sanme is repeated in the periods the signal
K occuring at the instant [err] 10 ,11 and 12. A pulse generated in this
115 does not exert any influence on the genera-. manner in the signal
[err] |s denoted by t|on of the pulses [err] occurring at the line [err]
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14 1, 351, 807
14 serration has its |eading edge at the instant may be synchroni zed at
the field frequency 65 [err] determ ned by the signal i. and its trail -

by the external fiel'd synchronizing signal [err] Ing edge at the instant
[err] is determined by the if this is present. In Figure 2, a synchron-
izing circuit is shown in detail for the signal signal d3. In Figure 3 the
instants [err] [err] which will be describedin conbination 5 and [err] ~

are denotgg in the signal [err] wthyifjgepignals given in Figure 4. 44 -
70 and the—m+l—e—e—-de+a+ren—re—6—%é—9—8—f—e&+]——ﬁﬁd—t—he-pmse

The external séria@tn0ha i Qtuding icdgendy thd Ehaat lﬁlyl’ﬂe @:uuoﬁigedt freth @eld debqiencyofe6s

Fi gure 9 t he #f tiftggmined by thej pideits - trifl-o ronizing; g “-Tvtsor
[err] flop PuBLdgeA e ispnt b5 %‘E‘H‘tg[be%] ! i%&@he jugh an
i sol ating capge (@Y KCRigledd e BstindSE 201, [satgr beiibed RE cObikatienZ | NG

and a resist and [te¥2t] atendaetd @ tlieOs:gdae shas;ﬁtheﬂaeCsxgnile) given | mefigated. genemdat ed
during the j ﬂ’&chlse tl 1901”91& ans-m:t&{en[apﬁdc] syddboaBind 81 . 17
as descri bed pp rdg‘gﬁnﬁ ctxsf apptied shrouglo am ésohiteg dabd’cimr J
resistor [err a' mwtrtp Zhgt B4 o‘ferhlmlﬁneerqﬂhb F-ect rode
of a It islot puls mtgdcmdaatdmhuzrthg pdueds m s Efr dserr] !
i s connected Bo- tlggs cribed avth areference 1t @"oqgtﬂ;es Rdntid] msgagﬁg

col l ector ‘el &) eyt rans ersedondnhgri-teansdor 'I‘srnstcbmemdguahe [err]
Subsequent | y[13aﬁ\e ge;ﬁoaqga}:mé t%gfrlz{iel bd@g‘"&r@ %Hﬁ@%‘?’e’@z whilq err]
occurs at Bhdn rthrrsstadtK[%wubsenuemhean dgpuriff SPhEL el ﬁfﬁﬁfé é[

transi stor f%éﬂ t‘hel S'I‘Stugfﬂ'ire&leorﬁbﬁ& thel 8 faputd 6f
directly conqé”q‘f iy @r tofthKﬂlmmeAL nE3t N8.|.04 endisunt i |

the instant # herf Mhie -ffedumpﬂs Ib&en achﬁved Indire fhe d’sz £°esult

has been a®nitkey Cﬁb‘}befoﬂlﬁ&it ﬂtehecoﬁ[gc[%ﬂs Qe \e,rc 10k CRnl rg;t t he
[err] and [ pr °g n tg’l‘tﬁ“ %;e pute&ed) fto tgfolnd |thrpagh | © apakiew r MR
The flip-fl omgaopase g,rrg@ﬁ, &d q¥eredt ftF'o'[!;e Oetvtlﬂ goNAéTIDe t?d&e of
transi stor qaraphgation dabay-timeS thzlaﬂmltotitu)oﬁ‘H HFTIRB Jh% BPYs oighs 8%  nect ed

a_." rl'

to ground % ‘B&%‘g“%@ eragfaero %ﬁn S o, ]yge,vea[,‘ehs@gymgm@ yofh@rgnt added
and to the o kk puuq:pagnawyora wehtdwy corFeispvrdifge tor ] 90 :
relative to [gedefalo roeu rr‘]le Tigpsl ﬁwf)lft%'feot the gate 25 This
added propagain;fgg:le gl rtqmey, ds thehi ss A ftprr o Wﬁpn,cti tiyhe i e L
depends xa} ﬁ%“%t‘]gg ) i) t he )
sequenti al ntii,a Sfacm ﬁé’ﬁ,j‘ sloé@m:ficégof i _s&ggb ﬂ,tgﬁ: ﬂ%oﬁk

pul se out putmg:fonmggts 2 lihtsrbadn dbﬁli'tbeﬂs pulg otcors it the gigmd rvast,che tAn- or,

consi derin t"hfe t°6i‘1"2[5|° P“e‘“‘n&“t line
frequency, % Eﬁgﬁg g:g_g% _ gurlhw :gﬁ&%ﬁigz :F Bi:iﬁ%o °ne 30

flip-flops D ﬁtst Qh§n@cﬂaf,prmmr ng
circuit [err] "s‘maesdr@ddnoﬁ © dstlib:mdhﬂs Iall -soLHeMh. rra/tTeccfrmy theslopc ovi ded

t hr ough t h¢ rﬂﬂ Eﬂf“’@t% d &0 FPup at or
accord- t %:gﬂé%’ [sé g‘[ F@%tbé‘é‘ﬁt!’“??r % Haye ﬁolg?g}%&gge \ROLE fhe P‘];ﬁ‘gg - Figure
2 such as has 28 RS serib@berathd by She PiH-S ErthO gareI NG aun:gztdeey air@&aledéeecrfra] 10he
tran-. with rdlpy En@é WooiFF & Blealtnetdm |Mﬁ§mg Blﬂst@wm[leﬂh signgl svzs,

conduct g it Yl 2% AT el S L T €

[err] (no deltneyslgxﬁ L41of RigarsSs.St or [err] ﬁmlttah@ﬂsetgbmgt&bmttmlo[penr:]o thd rkdg

is cut off. Th'§h ean]porpmptmenm dtggen; ginf %1 © Seié trsropttheoﬂmof t he
peri ods 18 %‘r ds to

t hat of th%aoa am ﬁtemma an&gvea Y bo%s{]he 40 °®
respectively, wm mraatxmé ldtﬂefm deZs:cos ps#omonsslemnmsofsh«)a tiong) to 115
connected to t‘seaﬂi unngcessar the signals /1...13, ml. °f F*g“fe 4 .
in the pregeng 35 i Fﬁ" °I° ﬁﬂ&%ﬂa&%ﬁ%ﬁ ?f‘éﬁl by the
flip- the gatigrdserind ERlyCstgs Yafwee thel 80 Sent® tghd W of

Figure 2 the dfjdiferayr rdurau tep—ul withog oaerting mﬂuemoh,ewtsqhguoaéspt[nésr ripo

chroni zi ng pd!“s‘? mé? ‘Shl hn t 18 the gynchrogized state. ol ghe odgg] is
cut of f whgg sa&ﬂ'tﬁﬁ i e, in iy %_tlg? He™ S nady. i &, © B égné;%% line
[err] becomes BORigu€tl thg pidie tdts&tzm@roem\ piadelihg | mﬁhwag.lpults,emun ot her
series occurs?hq‘m f<>1ts roigieg thesclogk mlltegem;ol I cbmyghtetntedtmr eAifb synfgonized Iswtesiighal

[err] of Frg% lme_f’fq“"“"' The, %’Eﬁ Sl Hgt Ipspats ibegic 1 to
the 110 The rdoentandcglrechzsmltdf"r"derts ffere ‘I)Fg;acha e B at the
[err] i'nputs of the flip- tween the instants Wnen the | eadi ng edges of
flops. LI ... .L3, ML ... M/. The result is 50 t he pul ses occur in the
signals [err] and [err] that all [err] outputs of the flip-flops L1 ...
L3, that |s to ‘say, between [err] and [err] ML. . . NI? should ~convey the

- o y" - o NI S r I Y




60 CC R standard. [err] and [err] the
circuit of frequency dividers In Figure 1 the phase discrimnator Bis
including the flip-flops L1 13, ML ... M shown for synchronizing the
dock pul se gener- is brought into the said synchronized state. 125 ator A
at the line frequency The 5-to-1 The tine difference between the instants
[err] dividers and the 125-to-1 dividers L and M and [err] corresponds to

a half |ine period 15 1, 351, 807

15 wit 8 n which synchronisation |sl,3éh§QZred by Lerr] to FF. Arrowlheads are
shown for .th:oSwtmde sohase %SCI’I m sorre of the T, J, K
and [ err] gub '\hbte Sqisilinatntior “m%a df.It §< heia °"’t‘ through
f1 ops [ err [The .supplyefof th ugﬁgg mt;t i ér . b b & Cers noﬂ\/nereby t he

si gpal eﬂlp]gatestlirv Gbsethelssn @réfoFlgted isFmrforsdreFar nyamé Snpofs of fﬂipr-p 5 4is

htss zﬁ" ”Eé‘:ﬁ%%ﬁ?%ﬁ%mﬁi gﬁﬁ[% ”5::%}5”""?' g s e

gener at or inwiw spfth toﬁnzeﬂ Veof theCki R € Mind € Thas ks QEdied and [err]
in det iﬂ) I q mélem@mﬁt’pscl-ldrdér afwmlthe mn:uttd'ref Qwueﬂqy cdmdmo[Dst ate of the

ci Bcui. Figure 73, L digdiag & di vi der s
| ncl udi nge nge u'zﬁﬁlﬁ)rtﬁe &i %ﬁg{gha:fse@ﬁn q%lo &?Eﬁﬁe% ﬁié'% A ders (D,
ollo

mrtms,m&kcmtzec{ eme]thof ud?:rtgu\re&. e differenk si VI ding to
the lin P grflpuy h’é'i*?l s reiveldn Figguy ﬁrtn . frequency,
he pufl P 5?555;5 nhas fpeqi] i1 has
been t heths &Gy Rg oﬁ’q,ogﬁﬁeruat or in the
synchr oni z &da ptagical drdhaixm@tdnpbﬁmh mgllnisfaerre aslugn@htid ) hows from

t hen srzr(peﬁ*?fij‘ﬁlgtﬁsfegr@ﬁ&quP@FﬁsW’Gé@@edﬂotﬂdlﬁaé@uh Fignigelk; jthe s mm given in

i ?;frfm [ﬂ?é’éém s g ggf;“t@étrmtrvoﬁ% R gl e The

M/ and t ﬂ{“é X YM7§FCJ M2n combi nation with the 80 the resistor
[err] — naI &he kignahi ismpﬁiegurrmglii ciflati®f t he com
In a pracltn c n€8d°f B 788 FET A g@n@rthe T+ @f ioqupled ] of a line
peri od [erA]quAﬁu;ﬂemANngaErogure&ypz dee X c;; °‘i°hdbd:at ed in
|nt|§oca t e e a i p-flops of the type
FC) 121 Tnput jSIS't ﬁe% 39 [é?dr]the al Te mlFlg‘BS lﬂog’hit he

conbi nat i 0Aspotentl 1D, +68:- El [err] °nne eé} - ML- M2,

NMBy M4, MNb- XR(—Z&;S‘L%”] FCJ 121. 'rhe'rmput of theT ?.ﬂ&ljngll ivesl e agpl i ed

t hroughs a a AN A JK flip-féigegl ¢ the type FCJ 201for [err to
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synchroni zed. Wen, Qut puts of the circuit of frequency dividers as is

shown in Figure 15 for the sake of sim L and M are connected to pul se

generators 60 plicity, there is no external synchronisation, X Y, Z and

© ZZ whil®h provide signals x, y, z 1L33.80he generator A provided wi 1B two

out puts and z7 or |nverse values hereof (Tor exa grle may supply the signal
or

that ca
a at the; qif n; ajéh\ilfg igures ':‘ﬁ W%ar ZZ) The
signals ¥, )5u1 rﬁraﬁo@(fféﬂ N with the’aid of F1 es 17 to 23, ‘the require-
1 35 g?Tx,respecﬁvely,mv;upcthlsthehnepenod mentswh1chare1 sefinhth ﬁgft andard and
~tha? dm BFENLS \GTIC ude pul ses
occur ri n 915 °Fﬁl§‘§?f‘fz§ﬁ] ﬁ:'if gﬁ‘ﬂ# %ﬁes"_’g df%‘?‘ ‘f"ﬂ’ethF(mA Ht andar d
45 at a g @ew i AbhQs: e< Qe Lu@resr Elthd COIR stndurd thel Rechites Al d of

Fiigur es Infwattan aaieldtphﬁodr tdg\md ;akmrhntMuc@hlt ferr rl] is the
line p¥&ri Th;dﬂgnhle t'Eheml % Eﬁr“‘ﬁ 5 Gl ﬁ e angng&;f he CCl R

st andar d 5 hr st o5t he RTMVA
t hat the s.g&qil,una SI gnal zz 1n t el%a@toaoﬂoz'p; sebe descri bed

first w thFor e hTMAdandirchths@ulmaa-Z mils¢ @erfofls pultlm gmfenfbrewbed ﬂom of Figure

16. 15 tors X, Y, Z and ZZ provide s1gnals i"§' at an
cart o ot e i TR SRR o e o

[err] thanri k&t ps '5@11 Rrhich tn’e&hepufese,a 066 tailt&ﬁmt sel siaamg@fmunt for 10
the si n@tmé in TeeRA Ae@n@eh dihest gignals7 infinitgdy steep ledgedFhign $tselrddaxmldur-The

st eep s§re e nerisg 3 ‘nust be
smal | er t3ai ”’““ mﬁm%%%%%nfm J uﬁ*ﬁ%qufggg% q&rier@ti ng the

0. 004 [elwﬁt]louat ﬂﬁD&tmpohﬂoxprdCEhﬁ@-c&erStxe&&nREMA Eﬁxd&dgm
of th hesf 1D, t@czen}eemr]xommo@ er@ﬂatel ess'l‘ﬂelel-‘tbﬁr nkzﬂmm andard t he

pul se ge%ﬁ""’“pﬁﬂlﬁs Rysitiogs & % ﬁg&mt}#‘ @?& fors X, Y, Z
and ZZ proy ls&éhr’éﬁxﬂﬁ‘gals@al( goeYatorZP afd) at hﬂu &eﬁldWde redt 7010% and
and zz halanlrhg; lsgaernochrfecdvg t&ts:ﬁ-h@lsﬁl@hﬁ irD (Rgureé 117 e siim@rcal byanpl i t ude.

For t e' o £ p RS, 20 er r]
< P’g’r f‘ff‘ﬁﬁ%ﬂmﬁg oc;s?“ ﬁLﬁﬁ'ﬁJ nrzg in which
[err] |S'1th€g etaf® ac eﬁﬁé@esﬁﬁﬁ'aﬁ ﬁng?&ﬁieﬁel pzsriodin
‘tHhe RTVAlStiarmievided vithes epube gamtasor Ilnfafﬁl'l?ne(slgna!sr)ee@aédg(bbnlsrrmmd n solid

| i nes durcentrolied by the repiinDi- ﬁt@ﬂl,awlrmé %ﬁm mfﬁ ngsTn (ﬂgmlgx) ﬁﬁ thihd ar ound
the |i4ze Ll.apki & kpgr TR /als ble 1 ﬂ%ﬁﬂn on- Figure
16 shows fr?e“genea&?gﬁgd il Kﬁé&&ﬂm y &deOAnhefdloblf/sh Q€ syncle6HIARCHules vsoders L
and M pelssscafring raotbe hind freguency demdt |quls domlﬁh@dwmen®5Tbﬂ durmtiont oft he

o o e R R S R T

chain-1i rphlsddro&t:mm le 1B &ag:e:xc@wmr- S;quhh@h Mmatbﬁﬁ a5d |ines
i ndi cat e in S obt i ned.i'n, pract G avhich gpami ve e
with the a H’r(f? ﬁ rs’ﬁ‘fablpath'l“hg' Fepalh e %‘I’?ﬁﬁ? 172 §PRY- gnal

generator P and a mhrch are laid down in the generator -and are 70

bl anki ng signal generator. "W receive the sig- also shown in Figures 17 are
denoted by nals y and z and the signal x respectlvely, nmeans of crosses. 30
while they are both connefted to outputs of- - :For..the RTMA standard there
applies a the circuit of frequency di vi.ders D and E. field synchronizing
period 3 [err] (signal z), The generator according to Figures - 14 and an
equalizing 'and field synchron|2|ng period .75 15 is provided with a pul se
generator 11 of 9-.[err] (signal y) and a field bl anki hg period controlled
by the circuit D, E - F11, which of approximately 20 [err] (signal x). In
this case it has been prescribed that 6 equalizing 35 generator applies a
signal il and/or il to pulses of the double |ine frequency nust pre- the
generator P and Wwhich exhibits auxiliary cede and follow 6 field
synchroni zing pul ses 80 pul ses occurring at the |line frequency beyond of
t he-doubl e line frequency. The duration of the equalizing and field
synchroni zing period the field blanking period in the conposite of 9 [err]
(RTMA) or 7.5 [err] (CCR) deter- blanking signal nust then be 20 [err] 40
m ned by the signal y, while the auxiliary |ine blanking pul se duration.
Furthernore the pul ses occur at the double |line frequency wth-
requirenents inposed in the following Table 85 in this period.

6, which requirements are derived fromthe Prior to describing the signa
\path in the -signals shown in Figures 16 and 17, apply: 20
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RTMA- st andard (col our) 1. Line blanking pul se duration, signal [err]: 0.18

[err]. 2. Front porch: [err] 0.02 [err]. 3. Line synchronizing pul se
duration_signal Jerr]:- 0 Q75 [err] 0 005 [err] 4. Back porch to

chromi nance subcarrier gating signal 0.006 TH. 5. Chrom nance subcarrier
gating signal (burst gate), signal [err]: [err] 8 periods of chrom nance
subcarrier= 0.0352 [err] 6. Synchronizing pulse up to and including gating:

signal: [err]0.125 [err] 7. Synchronizing pulse up to and including

bl anki ng pukge: 0.145 [err] 8. Raster _Se¥sEg07i on duration, signal [err]ze
0:07 [err]T070I" ' - " e
duration: 0.45 to O. 50 TH. The fol | owi FBEEeS appl icableto the above also

for the RTMA staandard. The cl ock pul s&.%u;% %%

generator A then has a frequency é 441 2 Hz and a perrod of
0.79446 [err] Chrom Gt - » ' 5

357954510 Hz

in which a time scale o[ I]|_

s RTMA'WE‘%‘*K‘@P@Bence to Figures 16 and 17
[[?qgglﬁgiggcgm[ngﬁ rs]gnal sng [,qg rr]H derived fromthe
cl ock pul se Line frequency -

periods in the si ghake/
a is shown, in which 22 Frontpbrch 0.02 Tx.

i n accordance with t he \%—l: ‘é)ook%lrgw iéé%?ﬁag#% o,

Hz.
propagation delay tine
[err] flip-flops - of . Figure 15, a Table 7 is given.. 25 In thrs case a clock «
pul se period is equal t# Lﬁad(gpgg@%:ﬁodﬁm finpncp subcatrier ghtmg signal
[err] 63.55 . [err]  ~? [err] 80 10
Starting from the nethed @ﬁomgrg&gcﬁriaﬁgﬁhgggﬁx Qengm Factor H C F. for
t he de- and a nunber . ther es:ghalrs& @\Bammdsnofeln*@mmﬁ:e subcatrgr-ai ned pul se peri ods
and the smallest pulse rofh¥lTsff to 0.001 [err] (63.5 ns) and the
repetition period of [egr]s &Jng]ﬁgs,gk@[éﬁ)g,kmgq], steepness of the
edges of 0.004 [err] 30 fre€quesceg. of 80 [err] to be satisfactory
i s taken. 21 - . 1, 8073
21 TABLE 7 RTMA- 7 R mmmgp“‘se up 1o and. m"l“d“’gr‘—_‘-’?iﬁ‘%“gs? fidard
In practice . steepness ﬁ [err] E - [err] 0.18 [err]
0.0125= 0.175 [er8] Rasteﬂseﬁﬂﬂm[dmnqn,ﬂgﬂmﬂ pbﬂ:cﬂwl Terr] 0.02 T~

i ndi cat es »
t he :

I'S %oun

14 X

2 x 0.0125=0.025[err] . -0.. ~0.075

[err] 0.005 [err] 6 x 0°0iZmen %‘L“’%&HW%&?‘"F&WF‘“& 074 [err] 0.004 4
Back porch to; -gating - alars = 5 m ala

[err] signal o : 0,0115 err] -
2 5 [err] The foﬂowms are apph@ble_ so dic ghave oeis° for ths REMA gansiagd Thg, cbsmﬂsg 85 =
&5 per. 2 0.08¥% Sync. to gating signal Sg®ist (ﬁ,ﬁg--u[ogaroffﬁguﬁ;,@
([3.01]25-0 002 Chromma{nﬁ&ﬁb]:an{l@fréduglldy it 795 s eterente o a{éﬁ@d 1121

err g- to blanking si ¥ referente Elt@re n X

0. 0125 [errﬁ |nc] §;f rgf' aﬂ’BeWe"fO“ 16 20
0.0125 =0. 075 [ ] requenty. G4 [err] 3 x 0. ofgBEshon] “g‘;ﬁ%,,ugrsh ulse

0.45 a 0. 50 , 2 t, indicates in accordance with the Handbooks

—— .3579545=15734.265 . . . . Hz, ~ the propagation delay time 4, occurring in the
455 ' 4 5 : Hz JX flip-fiops of Figuie 15, aNTable 7 is given.
In this case a clock pulse period is equal to

Ta
—=0.0125 Tx

Line period Tyg:
63.55 .

10  Starting from the method of ﬁndmg the

Highest Common Factor H.C.F. for the de-
termined pulse periods and the smallest pulse
repetition period of % Ty, a lowest clock pulse
frequency of 80 vy is found to be satisfactory

and a number thereof is given while #, is
rounded off to 0.001 Ty (63.5 ns) and the
mat:;(mum steepness of the edges of 0.004 Tx
is taken.

30



6 x 0.0125-0.001 It is found that even with the maxi num K(E11) =J(E12) =
[err] K(E2) 25 steepness of the edges all requirenents are
=T(E14)= [err] still satisfied, with the value of the synchroniz- 5 ing
—putsT ang - The Syncnront Zing pulse up to KCEI3)= [err] J(EI3) and
including the gating signal reaching the [err] allowed |limt value
as nentioned under itens 3 and 6 of Table 7. For the edge steepness of
[err] 0.002 [err] occurring in practlce the require- 10 nments inposed are

anply satisfi ed. T(F11) = é;rﬁ% gg In a

manner éhaloqous to that of Frqure Tyure 17 shows as_a functioftaof time

a few In the RTMA posrtlon [err] . i ves the signals having a logic 0 and

1 during one I|ne signal . el3 becaus ferr] i S: connected period [err]

whi ch si gnags O6+at- o : :
rerd&

cco d| ng to Fi

resistor [¢rr] to 15 t he ger ur e 5 iEAg - ground to
an input of_a NAND gate [erq] & -DontloFf1 si gnpl T*BAL, [err]
ell, furthergynput of which ig ofréepnanimjan\oezss:omﬁfk mmaﬁ, .e14 and
f1l-followfwi th the aid of [fogi ¢ 1 due.fo internal coup}.i ngs, whll e the the
desdri pti on2dFontaecle 1 for é@pf@r”é‘!r orzxd’u‘llﬁirfor@'%n eﬂg%'Tﬁo ‘the reset
ifput [err]sqQf. of a JK flipthlegdiiotuostTst e €oBDEborf LOM thgaTihe flip-flop
DI1. If the fee arranged i nput % circu{t d.egmam according to F:gure 15

wi.th: of
wi%h the |

the ogate [err].had been conpected through 2 svvrtch t:) gr ound

Q'B%;r;l omﬁ:*}?far%gder 40, T 498 3.~ T P12 55— 0.001 = | put

woul d conv glc perident of [Brr] o.0i15Tg . thHe “signal [err]
applied to|the other input; [the gate [grr] vvould then be bl ockef. [err]
The line fiédwency tine scal e?f@rlrmfdérr 3585 +19-BfYkrle 17 is chlcul ated
45 [err] - on thé_ edg_ J_rgg sfi.gnal s dll and d12.

The 22 ' _ ; 51, 807 .

22 edges | the signal a therefore occu [err] Si. gnal 14 negat vel y
directed e earlrer v&,J K i pF %ea"h are
active as C\AQ g“ th%,ra 2? d’er ﬁﬁ%b 0?25] OM an jBdbtr '

propagati o delaytlrre C_)C_C.,I’ at thern:tants [err].an [err] of lerr].
each line toThlankigg: si ier>EdfE Tder | g x10HE2%6 015 T di vider D E

Apart fromfc ections. of tlie reset inppt 70 over halff a line ppriod [err]

it#is foun
negatively
di vider L i
[efr] whi
[err] The

ghppat [err] t he""cd.'c_rva_uiotolqina;rsam b5 —tohers i [ Liopookrgpp

.directed edges og¢cur in the naI d:. 116 infthe

E ol | ows: [err]o%t \g@ %le%m‘r}’m and [err] [err] and
e%‘r‘ Htive in | rﬁ' 0 hg Se.em8Ld.6nr ]| at the reset input

esult is that at" thes'e instatts thaduvr der . [err] D and the

subsequent ~dtvider—E—go UIIC ptse | ort trer— L trat—ts—to—sSay—they bount one .
nor e [e t i rcur t

di vi ders Dst:I ’sgsfg‘;?gﬁfgﬁhgs%mr&“ﬁﬁn% p% 5%2 ] %@\%ﬁ f%rr] its
own cycl e &l sétidfied) Wi Due to a pu se edge d| spl acenent

obt ai nedd ing Iifilkel ahd-—thp m@@mmng pulse](ltldt) I?(Ek%?Qt(E?él) d@iis)al n choi ce of the
f eedback |§‘ddt“°1 o‘P‘t “&ﬁé‘&“’t 6‘?“ ‘Q‘F ati ng -t TRE REP edge of the line

T(L16) = [egg,lv(w';}? ,}g kar LRk psignal [err] at the
i nstant [ eo.o02. Tﬁmmgho\pncﬁcatﬁr Bouies 1nﬁE i gi )&?@g)s he RTMA standard

[err] ad® de@a lg’tzﬁtﬁﬁftdh srgnal ']éﬁlj!)-aﬁe(ﬁmgger edges for tA®
bl anki ng s 17% §:§ &b o fug efEinY RTME poERR . Brecelvlll @O0 feed-
80 11 p-f | SyiaVVoavis gVibgid 0 Bt JodsEing GHatling T Sgel T mﬂ (Dlg?ecc s
connect ed perind U m@hmldesmswpatcd)mtbf thijugh agapi@tot ﬁﬁsad arrs:smhnuedges

| RIS mﬁ%ﬁ“{é‘i T DL T

obt ai ned llﬁlpleef il‘hbl A Noutpud fis, vaaheﬁ S.@@nveys a
lodic 1 due atIJﬁ Bipfop ince-gim nm@uﬂmﬂngﬂotaeléﬂb@meandamw mpmer nal
coupl i nd%, cIRMt f”égff'héccﬁ‘ﬂ{néﬁ‘t Fig%"eé it gef ghg%é%é s pprmectednieush  he edge

1 D 1k
t he instant {lr)] aiz)r S n%e)cessa]rbyl/ L13 and@lF_lJ_Ab h@dhetheCC R sttandard and
as i s appar =Q{Re2) KPiDsQRILL3) a r413‘agppliedqi the fothornisBistgur e 3) .
d.then be blocked.
tional l'y coRpgg) _eg(EgﬁJﬂﬁggﬂQQﬁlﬁf a di mqmeicaleto tho -
L= t., .... shown in Figure 17 is. calculated: 45
J(Ell) QI(EIZ) - o on. the edges in: thesxgnals d1l.and d12. The

woul d have xﬁggq\ ©ytke reset |nputs &fd gﬁﬁy loble gcurred at
e or.



Figure 17 shows a few signals described while S2(L11) and [err] are
connected to 90 with reference to Figures 16 and Table 7 in the anode of
a diode [err] whose interconnected 35 a tine relationship with the circuit

of dividers cathodes are connected to [err amd D—E—Pii—dividtngto
the line frequency S(L16). The diode [err] (and [err] for the CCOR In
addition to the signal [err] the line syn position to be described) blocks
t he negatively chronizing pulse occurring at the line fre- directed pulse-
obt ai ned by the feedback so 95 quenc¥ fronr[err] to [err] in the signal
that it acts onlv on the inputs [err] 1:3H$0%0 [err] and the chromni narke

subcarrier gat Qulhse ggcurying from rrl%1 o1 err I n_the
signal [err] ﬁfﬁ& gm%rs‘ 9% eﬁ’maéa e Lcuev:as ﬁ ‘ﬁf&” '§hi ng the
divider L haSnﬁ'd’clﬁce[ahlhdii&mgﬂ@ ExOtiie | dtcur| 2@ SIS 1 lopWi ng -
connection dlkﬁlram 15:is to be rovr ded wltlmeemn@dl‘:htlonal puI se 45 o/

gener at or \f:hl connecnons of the reset input
5o cn i Wl R e A ©
shows pul ses @ citirtwo instinesr e, +mgrohn[ien;,,,r ity ing at the double I'ine tfrequency, - U

namel y the 1sq'|z dfuHdé) f«Vh'elmre ;n t OTKTeMF]’T(Lrl?) Q®E®rr] 50 the '
si gnal [er “s}fég err i gnal ¢
%ﬁé edféig& gozg,dggm@pd | elijiggﬁz ronf g'hir}ﬁtc%@r od of 9

!H

[err] ClJtSldeDan
[err] the srgnaﬂer,[tbatrl} td’ms,_ e wcwrrmls)%eﬂﬂz) at the line frequency
from[err] 4 "?e TR 20T iyIdces rr| ble the line fre- )
Al'l reset |n éﬁ __‘n -.’vA_A B‘g‘?%imgﬂ%)\mthrn thrs

period from |[Bu¢ }o stp.use ed@rﬁ&ﬁlaecowﬁleé 0 k@Lﬂj—Q@u err]r(mag ?ﬁ

conpared wt rthetcttrea:aglmcéof C!ssofmortthe collector electro

npn-transi g5 g ﬁezfgngm ﬁﬂ?— with6}e@&k:Ehce 5@15)[-‘&@]14)\/\,{10%
e

emtter elect,r e A§ scgg%e g, & € oukl hgngly il has
been 60 ChOSﬁQ:stnﬁybét:uﬁ E@ignaS@lltd%&ﬁggeﬁS wltﬁgbgy%%pa- th%@. %I git]%r [err]

forms part ofedges ferx tther bladking ysignal] de@erstem pf fsadrm hemvelehacsignﬂtlll@rthmﬁghlifeegur@ 23,

oo ccn o2 SRR 1%%%%@5% TP R T o

reference t heeing glﬂﬁhed[h@ 8pec1al feedback With-  of which is free and conbes & to SO that
a further des‘\‘} E he elmmalo@uplhas, Gvrhﬂfcshetoumlt i condeds  of
()
R

"l('m

i s not necsussp t:;_,_ Tor 1L Jobhe et fypute S, of Qﬁﬂfﬂ'@asto the 2,

circuit L, Mfoﬂ et bofndxid 206 o 1§jlﬂﬁﬂaﬂﬁt Sy ngjﬂeﬁﬁ‘tzt" B e, l,egi ¢ 115
23 from Figure 3). . o é.)he anodg%)f a diode T,

23 1 is inpres j eand ISXL) | st ccnhecsed i o@) ZZ, §
Y, Z and )rg’)pf ﬁjﬁ'g\z;?h%}‘gﬁfs g ﬁ gtge anodechlZl diode T, ‘v?glose mtercmgi a?e

active. In FlIg;uE,e FitS dtvtna;gpﬁSﬁagﬁe Q &P{a %hf gf,‘;‘;"e
di agram of .t He #dilitign fd tp. sigal %@hlmnsymﬂ ¥ion tb BE desé&tb

circuit foll Z ﬂW‘\? gﬁ"tég editga@lc pulgi outaﬂedsbyLﬂae medldck/sdr 95y t
the field ig ;Q% “ﬁté o ‘he %ﬁ;ﬁ 1t?°ts ool Al the igpury S{k13) Pndar e
shown for gi \pulg octclneng frma tr,aba,t.ramsho s§

a tri e at
each and [erq ﬂsnsl steh ng n%‘g]f Wﬁ% q’afq
i nstant s [err sﬁ% mﬁf crrcurt IC es two re-
[err] fromsM'gre& ick!ig §(M110FFQ1(LHDr] and [err] ar rlamged
in series betwhidgwill BOfuftbér| desatibed herema‘fner gr ound

and potential , M‘ ?“?‘ﬁrp r‘F r- |n11f1"“1& SQIIGAaf“f %Méléapédferr] etc.

of field I’g‘,;i 1, ar dn‘mzydael(mt)r onMIBREQEME) i S

I nt r oducedsomiheC § Bﬁ,,bﬁ@lﬁ;edﬁster ﬁ&n P % I n general that for J=1
rived from puisa edgé@tqha\ﬁhm gral o@agm [ OW léPrﬂ MBTREMID p-flop zZ in

the stable st“?ﬁg “ﬂ% aud. g.?d L’f‘é““ P8|Pé??’§] alj(i/lﬂ%@gﬁm)l nl(ﬁqgaql{ﬁﬁ@conveys

the logic 1 g} gk perr o -conmmencl I nst ant

[err] comssewsd & ipalsd ﬂgirﬂng@ataiouﬂlthﬁe lin/ f6-S € are alfermeethi r1?5 *
The stabl e stqmnel r\mhl sﬂﬂﬁlmtmdafrmg&tl-rltaetoy o uec“t orf [n Fi gure

18 directed ‘4e °‘E‘ d'l‘" ewhbBY editt
frequency |sp, rylehaas,,eea tgtougger does not change over 20 in
a simlar tmammeem tolberbhoaertsbmt,rambﬂkbemppa- t Tensistor [Js fokmypartAfan extetrhlesyge AEY at or

according 8@t ifxon the desripg 50 Fing; ‘ZEFYH is fopmeddmthg sgme one
line period, %ﬁ?&"é"%ﬁgﬁgsﬁsﬂ”ﬁw ‘ggg,,: %%1 ol @ g:ﬁnal
[err] [err] u sléaheemrtffltheea&emf divlifRss S iof Babt decosiny. N T,t hi
signal i s 6h®ME israppliedus ehe krcuiti isMabt thee riy qut off dumﬁlssehlnlorqmﬂmadd fhelagic 185 t he
I nst ant At the instant [err] the flip-flop ZZis in 25 [err] of a line

period [err] in which [err] is one line its stable state with the l ogic O
in the signal period later, etc. up to [err] for the -




end of a field period Tv in the RTMA stan- [err]. It follows from Figure
18 that at 85 dard enploying 262.5 |ines per field. t he i nstant

[err] a neqgatively directed 262.5 |lines per field edge occurs in the
signal ml5 whi.ch, while In the signal 116 sone edges are denoted occuring
in the signal [err] causes the 30 by way of arrow heads which influence
the flipflop ZZ, to change over, .The signal [err] signals 113 and 114
dlrectly t hrough the signal zz ‘has obt ai ned t he logic 1 at the instant 90
116" (@0t shown) on the inputs [eigjm@-’nd [err] Si nce the condrtrzgn J=1 K=0

[E,‘I'I’J Frars—rrot- L,rlangtu, the—restutt IS

that the niibpridssd i alli diekaidV5, mput dwel Iﬂdavhhy fitp-flpp HAZ, ¥] Z, anch Sy eft Higued y d| rected

S:ﬂgled[erer g mitgnai h@PW@nM vvhl ch dlgg}{e%‘gm&or med ?gﬁg&&ﬂ% f% 2 o

77 ™ gha,g disideaC1) NE "Gi VI de due to. back again. At the
i nst ant [fekirffequendyend dgisignalOs, x, i andi gnaT(ZZ{HI.E5y J(Z21=61, KEZyxs been 0 is

present dgmjars pgythe fim chi WJ th this I nation
tha, t he afi] ﬂ;’“ﬂ} %ﬁé& S %M@E@ P )
betweem tlh g2k, rfs&xawma; 1s 31 pera Oiktdfd R aitl RC\eraiged ift serifs l&tv@EiﬁJ 7zz has
been [errfj>110va 0) has and naint ai ns thsoriné nd p@eotiall HA angemmaatoeﬁuzwth a pul se
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nature |ogic ﬁn % ey L ¢ stant undaig s in -
the half |ine pekte tlﬁ]%ethdm‘é 6s] BT D e ¥ each

hal f of the smglna¢alee?11 L na{ srtalﬂen ftﬁlemhdlalfhef 51'& ménh]ﬂﬂlpﬁl’]lzﬁdllw rs]nce the - ]
' condi %P o f |cpt OIUKF §'halea;geﬂhaplﬂees,mbpIﬂ!pes11100r e

the flip-flop Rd ‘fi‘ﬁeslé:ﬁgﬁlsof e, the
signal J is of erlaBBQh& AEpacvely OdiRtcred edgesn {he t*ﬂ’temema&é M%Jalv 7 ghiggRat Reirealges i n

‘?‘..
., - US

the T=dll. In the signal | J d-l'ogi ¢ 1 occuris tigusigndicell he dei igsat 7,6t1z,08 the

i nst ant [er ggﬁ V%&“'g’ég"gféﬁﬂe%e se&sndtnezaglw digegigd sdge irs the igual
negatively rect ed' eﬁ“ge n The® =0l K7 ntlt 0, he{hgﬂl | i e%
that the T dIIslgtaltl‘hﬂu Emtnmim[nlel’tlidﬂ1§-ﬂb1£281’hheha§ Efﬁ p'f 11
can never nake<h JFII%FK—Q&#@M gé neee otthet:dndms:t kbllm&Ka:toe with
[err] change &% l_Fff rythy =t @iPr o - a]s| spE; descriptionrapplies &0 e peried
condition J=1 and K=0. that [err] for the stable state of the flip- The
sane description applies to the period 27

1, 351, 807 27 of time 2 for the

pul ses shown in broken lines ence to the period of tinme 1. Since a posi-
and assom at ed W|th t he si gnal s of Figures 21c tively directed edge given

~ N o A~



The result is that in the signal [err] line [err] the next negatively
directed edge 5 synchronizing pulses [err] are generated which |ast from
[err] to Jerr] that is to say, in the signal T=dll causes the flip-flop P

6x0. 0125 J[err] as to change over at [err] In this manner an al ready
given with reference to Figures 16 equalrzr ng pulse is generated in the
signal 65 and 17 and Table 7. [err] in each of the
periods of time 3 .... 8 10 During the period of tinme 1 a tinme yaria-
-whi ch ' ¥gual i zing pulse i s denoted? ﬁg‘@ EP. The equalizing pulses [#rr] |ast
from[err] 10 e e V, f I Q_[err]
(Figure 173m1“‘;1rﬁ ‘E‘el’“f"é%‘p“ﬁ B %{ﬁéﬁ% %éﬁ%’ﬁ‘iﬁe@a‘;ﬁ& [arr]
Thus 70 eshd@2c.i nstant of occurrence oé13t¢¢emn diei sigbly J, athélecmoul ation

given in Taﬂ‘lhereiulm@mm@ew ebigielte rihe wgts!}e@qgﬁly dizectefl ¢85 1e the 9
it i P b ohra e | 20 gk 10T ke e SpiRptied edge
occurs in §hgoms am om mrlrx " o uig S A STaOis! ke
[err] Wi t halfeadyhgivet | with xeferenart tooFigjrer 1  ddpalizing | pubirds. génemated i aher Plg!tahe55[ ogl cO
Q{es on ad5l7rmedyTeble 7pr opagat i-on del a gf?ﬁ‘éa é’f Pﬁ‘SS*‘gSE’{eIf hlss | ogic O
he. 1&j g@ammﬁePWtOﬁ@medmngtm t eﬁh T Bordrih p,aﬁgtlon del ay

d| tion K=0 vel ¥, ltErB(F[gafer ]17)pr 3 Ktof lsdyp-f | op.

There are %ﬂéw %ﬁ%ﬁﬂﬁ%ﬁ a3l$0ﬂl’2ér'lérrt%)01 = |"5ﬁs ®rected

edges in tésctsisgnabf douttehce R thelreg 9 1s b é‘%ﬁ% Zfa %ﬂb the two
or a

quali

e dl&‘%lf SiFﬁé' M I 0sItively or
negiatll v? %‘6\7 %/ e ? i uﬁﬁ ]‘.he Lok O; ge ionf | 5 Ilﬁbvdl %lect ed

edge occur 5j=i0. withiACthé iR vadticg i Upt ﬁlenthe&@ﬁaﬂ ]Qf=z tvIa.a thd g@alo pn D& i ng t he

re- disti nupw thkecpagatiqnedelay t!(neltséaqobegtpa login Odtel the £ each
of the ver$‘tf&§°§"rﬁ§° %ﬁrﬁj@m [ ?*]Kﬁ”aﬁnﬁlp-r"d’ﬁ&“g tq‘? 'P?‘%éf‘%ty time) 9
: i ! §£t Bifected ed) éﬁhmkergﬁal T-Sdigeaenal | y

smal | er thadmy[ﬁﬁdr etweeh Q@ Rpid heo | REiva RS - &tgge]r édge. aTheeﬂip-qgerlro of The
posi tivel yémm«e%%%ﬁgxg wmwrcm@e@anﬁ%ﬂf in %ﬁﬂqgﬁ“od f tine
10 relativ b WEGme LO period
of timez, mﬁl’;’é‘d‘fﬁ’etgé"r(ﬁe%’if edoedq —lpomenteits, tha. St eeper
sl ope edgm which B ipghea ﬂmlt@gr togld 00 Ac thegnstant 8@n amekt\nmosirpfr 9ches
the final Whd prsitively direcred edseﬂle# av@l?ﬁan“@h@ 6EFEI‘F’ clpgmc‘té'ggg but
the signal 3 a\Ejr"'I‘ ﬁ% o °gﬁt ]ds‘10 T %h Oq,c&ga,gurr ng

ref erence m eﬁﬂa]Shueﬁ Q]‘dﬁkért ogl c The su sequent 1.5 V the

posi ti vel yrath ﬂectrhdpesdgﬂy hifredtedgedge, pwl ke svmlrsxFﬁeSOI ithe Qx ¢1¢Put pePsi gnal

causes thelfly r°tperr§§§§fg§§rtgﬁz“§m BT e (o

For  cOrsteyarkeh thah ¥ fegddlvehdditeitedibdgt, Foor [ @dnivdy ﬁelll([gld:t() again] k¢ tharQa dutpmp I 1 of t he

type FCJ 1231Ktﬁue-ﬂppal:t0f claltyweE@LrlZalrr@nt vvas er —50 N hedresult is
that the sP Agki "f{hed.ﬂlr_ :i’n drffer-
[err] prov b n&s r:dfe]s1 zy§ tgum-mat @es t hat

the signals [err] the S|gnal [err an otbat [sxerﬁe}d sy@&rc(nﬁ ure 17) so

t hat si»0f lllemd 31‘9 actjop aéin(? °“I4a act i on at
pul ses dendh h‘{‘eﬁl éf“?ﬁ’ﬂ&e SVS B n[oers[x] 6 not yield
any uncert%@ i a p031t1ve manner in the field syn- p odsyﬂﬁhrlﬁ)nbzsa@,g qmgr m@d1ef .3
[err]. The clirasdimgr petiod oft h&=f | i p-flop P, 6m0ﬂ§ TEFe.0@hfHBet W ll' be

serrati os [During thelyeticls af doe Bit-i on. ®fhesi XWhdnogekerating dhe raster trom V& naenner in

tel manifest 5 ap ds;tn
|t02r6_i t;:jelmg ?ﬂﬁ‘ﬁ %Wg?ﬂ‘e ogic lﬁwsstzgmﬁﬁrfiuggmﬂﬂﬁigm ll%m:(ip:lé;rjgt‘]jof

ti'me 3 ... in both fighdl _z\/mr],@ame Abirdg the raster s_erratrons [err si gnal
[err] beconiespetiod f @ite| 3y arshort fpulset of Had in [the figm c$1 @ igth I ses [err]
usg was 30n beving e I0 FopbEate s d:T o g3 ch‘? J%g‘ Hi 13‘%

property akj@aryeauh Eheighﬁl’ec@(i e&é@e at thisli ckel is ho) Gnciktifiry! é.bIdﬂ:' y

di rect ed egifehe sigddi dm o hat 9| gliglasd fher rhe mdo p-ﬂaer ﬂxis@mpdtel oW of

time 3 a short- pul se of Lerr] i# the i mm%’éfﬂed%gg e‘é%lhi“' i nst ant
;ﬂr _so

50 having Gepec y 20 ns)
t han thgsnégéggz\?el y FIQ“??‘:%ea 8ge I n t Tep

EYe) Sthat 28k ] because
the negatlvetvxenddo&ﬁ&kﬁ withl g peﬁJd de i Ieauﬁh s@é’ﬁo feémiherkignﬁn(lﬁ’tal nty

about in tBeths isigahs,=el7 cagecthe ﬂtpatop[Peuor]Qtasrpdmt eanalpgees mamercasodescribed f | i p-f 1 op
P. To this change qvbrees hasi@erf desqobed wih mfer-j ithapferenge Rhepirigdeg! 923 havfng
positively directed edge in the signal y occurs different propagation
delay tines from the at [err]; this pul se does not appear in the pulse
edges to the inverse outputs. 55 signal J. '

Buring the periods of tine 15 .... 20 six Wen comencing w th the period
of ti e equal | zr ng puI ses are generat ed |n the sr gnal 115 3, the signal

o o " ~ 2 o o o o o o o I T 1




28 1, 351, 807
28 The follow ng applies for the transition be- instantaneously
non-conducting for a duration tween the periods of tinme 14 and 15. The

which is determned by the tinme constant of signal [err] maintains the
logic O until the the resistor [err] and the capacitor [err] which instant
[err] in the period of tine 15. However, act as a drfferentrating circuit.
65 there is a requirenment for the logic O in the Figure '25 shows a
signal p d&ived fromsignal J to be Ad#Ph%i ned until shortly after 2&ig.

23 whi ch provide PDOSSi bl cur- the Lnstan err to,the choice
o ne- =i gnalcc Pt B8 s e e e B e I

the logic O fdi@iIIL thidintaifisNthe ldgi&e(S rtmtetha sisﬂaeRaydﬂﬁ eOdapaZitdig'J:DH e SP,
t he period ofmitannﬁ 144hetmn detrf e lrSnHwPeerpe#Ctmla difftrprgiptingrcgtuétn | i nes den6ft en
t woequal i zi n E?C‘“'F&ufgl o unu o %r t Figgmeﬁstbp\@da tmb!a! pt derigedr feqqui r ene
[err] and th| b B de BRL yy olijst ¢ wihich prgvi cpossibly occur-

field- synchron:zlsngx uhese@c @ ffofn ta,l\letg@tn vﬁéld & °ver one ne zmg ﬂfﬁe% and 22
corr espond 6otht praiodh 17 ,é&n t?fmﬂt qin the peried 2t1ucE61I‘okei:thiﬁes[d&rote s eldges'y)

in the sigha I"f f‘taat‘i“s TR %i ailﬁh bl?keelhhﬁrpa{thbr @Uﬁp‘m i'es .
that the si st% er&s] e&lg; C rsge mﬁ%rp Isep 5 sve-s NSBAEYOUI se of -
2t Q descri bed\lhe e?‘ m%: rﬁfct:tﬁdjeaagégﬁaaek@na?bgﬁﬁi'ed&tﬁ'hpv' de a

75 to Fi gure 6f9unemampmdum seoraTy, ewhich helgds notr@pnd [tBrpofi- |1t is -
f ound t hat fthshsrt jprylse obaros@senhqn elmdxrerareet ldgess frg pignal pearpiideptl & has™

no influence Ltgj’fﬁﬁfts s’i’f &L r{ b aSl from
the fact In F?ﬁwhe mntentes’onfﬁ‘élsigm 5 %ﬁmm %m&m tlgfg
[err] was in S FahRblseist %tgcpﬂm{ gdgarvgum the ﬂip#ﬂepﬂ‘ﬂ?elwhstm nestaiﬂraétae | S one
clock at 2hetoiHigteahitthe fickt tith esmledamcbtkt?eth&d Er‘togwﬁ T ’&"Ibf

| J id

si gnal a | at epuls perR! [t La le @73 >K_th1h§f Y ey?:onveys
%gj aﬂﬁice §10beC g eried | S

80 It is foun 1)
shown in the Weﬂ,ﬁ' K Svarn) hﬁnﬁ ah esuing tthe wmddteldtsymromtes Si nce
no gating % gididracarissueglipiblyy emélrmaw 1qutm dtfqﬁ) oy, 8551nd

the during tlh’é*ese ‘i'gzt’tn'@eéﬁ]ﬂ Ireuepcy- sync idl @)

negligibly smstlI ‘s %?’Ptvtée P‘Bsejtgﬁ@mzbﬁﬁﬁd am‘d m)hxhi iy wstthet for gnal y
is pul ses OCC tes Jaﬁefo QJerl bR C Y0 the c01 ﬁ-“ﬁtmﬁ ; -
In Figure 3% go%ghmftéss@gnméggggﬁmerngﬂtﬂen e i‘"t i gha ogmd L
t hat the pul skongy ellowing erq i ures 14

and 15 in t he™ sen %ﬁ:@ﬂ“@_fiﬁm P 0)igi % z{n & gﬁggfng to -

Figures 14 an&“’ﬁ 2 SC chrominance Y S¥er, tbe@us raeldxlsmcameﬁtby[ﬁem]alhngtput

mai ntai ns Bhesuk@rriepatitg Gignal (burst gate) s, cdge of the P“ISe sar appeaty Wty ke PEer]  at
the |ogic 0 i¥igespésomy wl\matnemnr F’P’ghregt&,@ B0tk 17806, b s:E@a?'Je- 7,95 t he
occurs at thecaj’ordn.}gc‘ém s se15gm::ﬂlch whifd afztegdﬁbelgpﬂﬁ&%d L GO Gigaal T T OM
the time di ff@ﬁem&nﬁau enel ﬁp.rﬂbﬂthadrg@@mit thi dnstany] tssesltq In Ghis si de
the equal i #9 an’ﬂhefoteelrcﬂu&ﬂrmhh@m emgqre g B fgt°fh1 ne signal QTS ng
period, fli P-4 f °For genefo’latr ng ?h Nr'sc  chrom nance
over, because® %gl ESI I | Mg tBéSsxgﬁuHc—ad]rzr the rgfedencd 0K, STOO Nal
(bur st gate edge of the puI se [etiftnt \tho esignal Whnthhoceh!em ergr @f Fi gure
24 shows i. deﬁrarlilguaz g@m‘ar@m@pp\ﬂﬂecm E% g’m n%

gener at or & & hg &b'¢ Gleflsli T t o
Figures 14 anﬁ m\&;{ '5‘53,]5:%“&%3% [ mebythgg emtpetdmaadgms ithe Iogie 1siighal
gener at or |ncinptd.e$‘hd Jnrtpm isouo eeedomethé leelp- 1, J=a,0 urs at.. th tant
[err]. |nthrlsctoxc;1£$qd fanmernats v Ti il ﬁ@% f‘&, gt el dgeﬁ Krray-.
be 0 or 1. >Yhi arerEl uﬂ“ﬁh@’rﬁff ’g‘u’ mratgﬂé’lﬁi’sﬁﬁtl d;tg—lat, s ro-
has the | 0gi Cofls st‘:;,"rp is NiShAneddd d abd nattmeassubmlrtrdg

[err] Figure @b tﬁhoulembdtexsscognwkck thrmgbca a sel™ @eF‘} tn the e“o s
signal [err] teteor R ag de '@J‘ apﬁﬁﬁw '"”f’ing, g,

case of flGp }&RRitor fry 1o 2 pexming! 4?hej_|rpf o [err] recerves

RTMA st andar dgyndbfontAag sigﬁhstpalltaﬁpheci erHe]mandJ?Er | Ordﬁlevbatnge Aedap i KFed sbes
directed. edggsort Reissiopmlly condueting tyvdth T pBYt chapge-oven d12 |n the sj gnal
T=a, K=0 so t#abingder the finfop Ffae & PoiSHRY arge:l‘ fopigund gﬁh" ip=flop (Y g%ﬁr

0 the [err]- %@ytdg%%ergﬁ&‘"t&emm 1 rizht) Bued) AR o ﬁrture

connect ed %o tHe Gikansistd® CT 0 b negatiadyr Gicbered f a:mmmﬁma thie @S, Oto t[,,efhm] is tMIhI ch

At the instantdgf of rd pulienrendees the graatistire Ty | sagetia sherationrrd chrescrlack pulsg periads
resistor [err] to a ter- obtains the logic 1 so that the edge in the m nal
of potential U The emtter electrode signal T=a at the instant [err] may
be of transistor [err] is connected to ground 'and active as a trigger
edge for the condition K= the base' electrode is connected through a 1,
J=1 or 0 At the |nstant [err] the Iogrc 0 110 resrstor [err] to the

. - o - o AL 2 - [r—




applying for the flip-flop [err]. A positively It is found that the
flip-flop [err] gener- 115 ates the chrom nance subcarrier gate signal
directed edge in the signal p does naot influ. (burst gate) [err] already
shown in Fi gures 16 60 ence the transistor [err] a negatlvely di rect ed
and 17 fromthe instant [err] to [err] that is to edge of a pulse renders
the .transistor [err] say, at a duration of three clock pulse periods - 29
1, 351, 807 29 of the signal a, being
3X0. 0125 err]= few S|gnals are partllsgaf oy plotted in Figure 26, O. Q375
[err]. h
the fre- quelcthe diigthidef Sheldg Ex0.5RS Ted  Liew sigid® ardpartfally florted in Figure 26,

F| gure 27 ad$BE Ae-cthisforspendetogener at or swhith, signals are @3s@B#EI=—8il5 tpefre-ods
X. Figuregs26 and 27 correspond m“'Y dividers D B, Fli ’md L’ and in 60

for t e posi tion m@yg;lgei,er;gzs 18- an 7ass° the
chrom nance subcarzier. . efo:cthecpksuiamlcsﬁ lﬁgﬁ-dsad 1’8‘ signal a

of 655 é)}'%ee'mas ;i\é:ﬁr’] in Table 7. amg:rsmmnm the 80-fold I|ne
frequencys| el qols kies itk ar 6s(=!¢0kpela¢mm oftheﬂ@alaof 65
Fi gure 26. tn'gufd 14 &€ b, ﬂlen(rar| Wnig ﬁg{ﬂ gsch‘%g‘ opul se

gener at or- shoﬂvnfartﬂlesdigmbkpulsgﬁe&mtsmtmwf & SHeQie: ﬂe 41 fml gures 14
to 15 has oh‘? ] beem; 1'/Fx§u&r 11 Her mspdsmm £¥ the lignasi gnal s as

one.acting f Neetginkl '. éil}izellelelz é&eM%md ﬂéilé aad f11

in 70 10 aedyﬁ\mg&daaa atnhe “Satd di%MA are

i denti cal t dortthedSEIR| spndardy dres S?zﬁchmgngnt- da ab od'é}s)cﬁgsnb%m be

active |n tAParegEEdofessdplope ence ‘i n tohEot ui g€ whibms tith eheGial-R a7§~

standard, threetanibabi Do igﬁ;egq,g 15 rgg(,éso Lo h been
Btﬁ%é 7 hlbut qu]ghe posmon %1 geﬁ b&%ﬁg&

left tions a;]legncal‘altl iz g = Hon as
well as i'n ®© 8 donp t%x;atm e®4’rih Fi zd @l ditbcted at the foethke] 75 1.
The flip- f|&'ﬂ’?ﬁ§é‘g§ﬁ %g‘ﬁr%‘eﬁ% e blogked s tzztl-ﬁltqtl:;gem;; signal idina é::m;vmggeback
with the si gg@tqudnly ghel G4t theo er 21 ¢ D%e e 18h Jthsf t he
NAND gat € [easet ﬁmyxm%mmﬁﬁgm&md ey Mﬂc%}éﬁs ﬂ‘fé%% Fect®d at
the inst &8t “Iﬁ’é“ Fbe‘ﬁuélaﬁﬂ @‘@ [ofigifiall 4280-ID| dividee! £hr40-tb1 t he

signal d12 & t°h to fvider Imetumomee thatsig fthe siggalt hat

Subsequent | )s nigég ?’ﬁg@ 10ng m“ agﬁ‘l‘)’é‘rj{ﬂ 5 now

count t sarmphnge(?vhﬂfeslet outpupust cqnagcrefl tof @hgem gssi ve

pul ses hem, s t the 20F1duerrs} almganoenm&l ediga raodivg h

capgci tor [%{c]l atq;,fg p TL éﬁfj | dEra 0 O t 13- @eawetara re5| stor

[err] to grgua, tvthadm inpuwt: d dlgﬂuﬂer bt o %sﬁgn'j‘lﬁﬁ_?f‘f eﬁ“t :; t he

signal a NAND gate [)err] anot-her 1 nput t, M’hﬂ &\ Age Porm a

trigger agt HEL s‘ 11 jﬁ axsl etgdent frorol UBigitro 3} 1t Menuhnkmghe '
O

flip-flop IQJQ g b B, rf se in #Wﬁgf% J gﬁéoutput

i s connect editor €, and reﬁsngrmt td amm}i tﬂQﬁIO umn St ° madegatively

di rect ed edigputefiaily gate'Phe foaBdh lsdxﬂiafdeﬁﬁl oniAS a
trigger egg frses‘l? fﬁg’le WL ¢ Er’f‘th’ i mgm i e Fmﬂs]sm rﬂwequtlhmeugh t he

NAND [err esTlasdy pGe o ﬂ,asﬁp.ﬂuptjh m‘f& ! an i nput

fold .s|a9£%;amiewo] in

connect ed t@re dgethnsnendm igpugobil

Fi gure 22 fé%e &aﬁ—é or‘f ‘Rm“’“%% R tdstenti og| c 0. The signal- 113" is
appl i ed ﬁeﬁ%ﬁ; ther g’bl artitienipnad (e14’ vith tifier edied ad MUt [err]
of the flipxNi dre: releaaelde;‘EehaNyal inftansan £, Ringj utic d8ermines jthee sighalinki ng t o
the reset |npmpu 6 $pﬁ¢ﬂtm1p 1. py b Jerr] is
to- *be gene ‘;f“b (’&e% ey éﬁﬁﬁ‘c%&e&t @g l"ﬂd} S‘?&;‘,?\E% '1£ht,,hﬁ)5CC| R
standard4§r rr}ielduidqmqyemesm nlated theteoyr ound t o
an. having a durat | on of fi fteen cl ock Fithgs H whichyfas 3 NAND
gate [err] jptof > gt i oy mﬁ?ﬂgg- a‘ é‘t' i nchroni z-
which is fr §d G 31 Sha2h e ‘périoQ) TaUlktoe et Nk B =anal sifoerr]
the equali 211‘ for €He ' ioh @f BLI1) -  Analogous to- Figure 19, the resulObll &€ i N the

SI gnal [(50r fa%&h&tﬂtaﬁ:tdhp—%@s rlalFiﬁci Tipeflops: a&dY,Jjél;n wliesNANDt faee 2. i p fI op
t|on|n gan S 85 @0 AR S ; ‘%‘W‘& r. :
th| s end ant ?jcfm&'% SSI?' ‘Eﬂ“%%"‘dpﬁ?r;gg gu}j’?%g) g]e :gOO t he

gates [err] md:xf)lﬁﬁl’tite mﬁpteeﬁftmbniqdoftdné Ot vhich-1as thd tirfbtait qnaag&gmﬁay svmtch
to grounéﬂm{;ﬁg a&#featttr%to_ .délatui odll@tedségetms,thm smbeﬁoﬂm gat es
The signal PrEr gg;gtw ! 1018 ] nd [arr | eased.
Gate [err] hav rﬁ; w'?lh:ﬁ:?tan sc[ ' CS’ l;d@te"rlrlr'ﬂ%neis"“'??t sEjnal an

| nput connected to [err] has its out put connected to T(X) and gate [err]
havi ng an 11.... 116 of which the signal |13 pro- input connected to
[err] has its output con- vides the feedback to the flip-flop L11. The 105
45 nected to J(X) field frequency tinme scale

N 1 o o




Is plotted for the signal 15 in which, as Al though the output of the gate

[err] is con- in Fiure 18, the instant of conmencenent nected to both
[ere]and [err] the flip- is [err] and in which [err] is one fourth of a
flop [err] only is influenced by the feedback. I|ine period [err] l|ater

etc. until [err] 110 The reason for the interconnection of [err]
Anal ogous to Figure 19, the result of the 50 and [err] is that the
flip-flops LIl and flip-flops ZZ, Y, X and the NAND gate Z L12 can in

practice formed as one dual is gj n Figure 27 Starting from_.the
S|g_ fli %e yﬁ@o’ s 115 and 116 F?ﬂd_the

si gnal 5 Qlf.naﬁ&heoﬂ QEUTK,[ﬁS Mg and 2.5 Tm, as to generate the line blanking pulses-H,Vidgder M
(Figure 18) reprotielyin Fiqure 26 115 To ex vlaltdiﬂer&trmfaﬁo:smtfbhﬁ% lity of

the in whichFatthy fig-fiom sk Hith KFé}F]sura He t vle«tk b m@nen@m@m \J
accordi ng t QuJ5k Ghsr §Taqﬂ; dir e pd, Qd ) i ow th
to illustpatg=a. tmﬁ?n’;i Srtcﬁ%&telﬁ ﬁ@aaﬁ | fi eaaeﬁsle %ﬁ&w b a& \bﬁhéfh tgge R
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