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The invention relates to an integrated circuit for the colour decoder of

PAL- eolour tel evision receiver having-an adding stage and a subtractio -
stage f-of the chrominane carriers fromtwo |ines succeedi ng one anot he

ti meTand having an oscillator - serving for .the denodulation of the

chrom nanee carrier. It is known to conbrne t he. conponents necessary for

t he decodi ng of the chroninance carrier -and the production of the

col our-di fferene signals, partlcularly-chrenlnance carrier amplifiers,
synchronous denodul ators, reference-carrier oscillators, m circuits,
anplifiers for the colour difference signals, the line- frequency PAL and/or-
SECAM swi t ches and FFRe cinvention; nelates: &¢ an-dnteanated £ipcuit| ed ‘

chroma I1C. SlUedy 3ghé nésxaafedeebaw bf B m\ﬁdlfbﬁxhebéwﬁ@ﬂ
chronm nance carri er,.and fhe, san cas&ean%;ﬂg and Ilvers t he

col our - di f f er erR@ee1¥eR Raying) an 3 %bt%‘il%ﬂ

i ntegrated C|romtagofIOhethypehfaﬂiﬁEﬁhef@mnrﬂ%Ms(ﬂrumkwwoslﬁnesrlbed for

exanmple, in 1
i nt reTSr ated ci rzgl}% ; &mépgfe 8%8 u?vel evi sl on rece| verngs al's @Ellator
(minutes of theSeRVYIN@nAOR. tbesgpundmlam#@nmﬁethﬂ mmnmmerxésn--

17th Septenber 1982 8028 ﬂﬁéwn 8L koibity A d‘diiﬁéhéﬁbé me@édaaﬁystage
and the subtraction sta r t he PA&C%%?G.I’]CG carrief s fro Wo I'i nes

succeedi ng one e ?@5 ofct case,
the line deIay'prmauétioncqnlthagcb&eudmdﬁﬁﬂuzunn&watgmulmi pantﬁculanlug

Iel<tern21l tl:genpl)fleﬁfm or ggﬂggﬁ ?}n%g’]era | on ot %%%ﬁ@ﬁ%&%ﬁtﬁ?s, = .

decoder, a part¥eferengexganrisr &ﬁsﬂﬂt irowitsy agplifiers
necessary for  tjgpCHRENEo2paS-AATTePencd di@:dw t@h@fliﬁc-zﬁdqﬁmayage -

and of the SL&“ﬁfftanSIbr SECAM switches and PLL circuits, in en
integrated circuit, a- so-called chroma Ic.,- Such an
" integrated circuit is fed with the médulated chrominance
carrier and the sandcastle pulae and ‘deliveérs the two
- colour-difference signals (B-Y) and (R—Y) at its outputs.
Such an 1ntegrated circuit of the type PDA 3560 for
a PAL decoder is described, for example, in "Funk-
Technik", 1979, No. 9 Pages T 445 - T 448,
~An integrated circnit ror a PAL colour television
< receiver is also known (minutes of the 40th annual’
o~ ‘session: of the PKTG in Munich from the 13th -~ 17th
: : -Septembar 1982r Pages 485 - 391). which also.contains
the adding stage and the subbraction stage for the
PAL chrominancq_carriers trqm two - 11nes.aucceeding
one another in time, the so-called. PAL matrix. . In this
case, the line delay line for acquiring the chrominance
_carrier of the preceding line in time is conpected to
terminals of the integrated circuit'as:en external’
component. . For satisfactory operation of the so-called
PAL decoder, a particularly accurate amplitude and phase
adjustment is necessary for the chrominsnce carriers at
the inputs of the adding stage and of the3Qubtraction
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2 stage because a vectorlal addltlon and subtractlon of the chron1nance
carrk®rs+ics effected in the said stages. For these adjustnents,therefore
an ad;ustable coil for the phase adj ust ment and an adj ustabl e resistor foj
t he anplltude adj ust ment are piovi ded outside the integrated circuit. | K
addi tion, a crystal, as a standard- frequency generator, is connected
externally to the |ntegrated citcuit as a reference elenent for the
synchroni zation of the. reference-carri‘ef os cillator contained in the

circuit. Such éxter.nal. ‘conponents. areﬁwﬂeﬂlvely expensi ve conponents.
I n additiion, the coil and the resistor have: to be adjusted nmanually,

i v dually [ optgs "RaEEREY ", rIbRl SAY AL Bl b RERRRLGH o o
t he externalI|n@fdthaychrnninnncﬂscumwiﬂgﬁxis(ﬁfiemﬁtﬁvbMtthh s8idevel op -
an integrated %ﬁ&geﬁ of #% ‘tha®ed AACH; xﬂﬁ”ﬁier&?ofé e&ﬂ' %Hﬁﬁsﬁﬂble

ext er nal corrponeni; Iln particul gr t.ne manu expense
n

i dj ust ment of %@ Prcﬁﬁﬁoi’éﬁﬁ§ sdjusiment and saxbrmmﬁglgoP?EésE?rt he
i nvention descrgésdthe. Shpr.mcﬁde Jur tneaet Loré Lgsrtmmebaanahstné t he

al
t d d h based
acogni t1on of TRECRERFEH AIRCHIE Comithatd fRme g STRERRE caBCPral 1y for
t he adjustnent” stanéarélﬁrpqnannyegnnan&tahatt&aconngpteédexternailvan be.
replaced by an tatﬁﬁGahGQgUa%d%&?&diﬁ’]"‘Hscm% %Yeﬁgh’&skért Rfie

particul ar paranmeters nece as sever van
fi ANstpl ace, eazachxeeﬁnaﬁioadpéét Qﬁﬁ#ﬂﬂﬂ#ﬂ%ﬂ!ﬁ %9n€§?%%l§pﬁ§

conponents ar e géatieined IAUhe fc(i&-ww.dJ UHhidh CeeBéIna&RNcHRPOABhEEOD by a
coil with fixed |nducé ggg or exa or a ote ti one er833£¥ing for the

anpl i t ude adj us*hEnfoct Pe SR8 %ﬂf compénents.
the coil and the resistor have to be adjusted manually,

individually for each receiver, during the production
of the colour televiaion receiver, perticularly because
.of tolerances in the values ot the external line
delay line. ' ' C
‘ It is the object of the invention to develop _
an integrated circuit of- the kind described so that .
the expenditure on external components and in particular
the msnual expense for the. adJustment or external
eomponente is reduced. : - :
\ufi/ . This problem is solved by the 1nvention deecribed
'~ 4in Claim 1. Advantageous further ‘developments of the
inverition are describved in the dependent claims.
| The invention is based on recognition of the
- following: The components hitherto fheeded externally
. .for the adjustment of certain perametere inside the o
-~ integrated circuit can be repleced_by_en internal _ -
. ebntroi circuit which eutemetieelliﬁedjueta*the particular
‘parameters necessary. ~-mhie”has“eeiereliedvantegee;.-
In the first place, fewer external, adjustable components
 or synchronizing components are needed. Thus a
former adjustable coil can be repleced by a coil with
fixed inductance for example, or a.potent;ometer
' serving for the amplitude adjustment can be replaced by . .
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- 3 a fixed resistor,: as.a result of mhlch a saV|ng I s achi eved. The
ext etrnal “érystal ' tuned to t he chromi narce-.. carrier frequency, hitherto
needédvfor the synchroni zation of the reference carrier oscillators, cay
al so be elininated. In addition, the absence of .the adj ust abl e exter
conponents | eads to a saving in expendlture on | abour during the
installation of'the i ntegrated circuit, .that is to say the production o

t he -col our television receiver, ‘because Be- manual adjustnent hitherto
necessary for a plurality of paraneters is elimnated. A further

advant age consi sts in that the respective-operating conditions to be
adhered to ar eariixedecresiston,! eSgahy.'mlatocofofwhicte afsaeingalsyears. |f

the particul aradifvgd , oPoifb! 83verngl) 3abat urfdd Bl coilh { nAbnEbaERl

trinmmer, and deviat] ons' occur over rs th rough' agei hg of copponents,
a manual re- adjaRPient ¥QQH@§§§bah}t§92§QWﬂﬂ9d° Fom the s¥ncheenization

pro;n dfed Interdpli;m fbf&réﬁeeadhmwfodtﬁnl&tdﬁ wyameawe the
control circui ,cu nod e 0 e |on
autonatlcally'%&£h¥g¥€ n th 39é32°ﬁhe gﬁﬁ ;ngable
internally repsxternsh gomponentspdedidsuto @ slavtngthy eXxpendbturet ernal
adj ustabl e co I v ts or
stages in an ﬁa?egraéuﬁ cﬁ?ghkt%onlgﬁg%§¥;§£¥?4 tﬁyain§gg§ g circuit
i nsi gni fi cant Igircuitie th@&nﬁ-&g&ooﬂaﬂhé?hh\ﬂnﬂﬂnﬁm e9hatheocapdbaurt s for
the adJUStnPnPteﬁeﬁﬂﬂibﬂebabhlvﬁigahﬁhdd§i16ﬁﬁfﬁhﬁ@dyaﬂd§6§tﬁénthe sl i ght

o onal | X Sata. HEnePRaty Ko et Ve & FBringhesf sA ML, o
circuit for a.mhininateddardﬁcthuwhede@@#anfagePaensiivt $mdtBECAN
operation, W t{ngeh§apaeELve BBﬁﬁWtTﬂd“boddlt{Bﬁh o be adhered to
» are retained over a lengthy period of time of several -
years. If the particular mode of operation is adjusted,
for example with an external trimmer,; and deviations
occur over the years through ageing of components, 8
-manual re-adJustment is neceseary as 8 rule. " With
~ the control circuit provided. internally, thia re- ,
 adjustment is not necessary becausewthe control circuit
always re-adjusts the particular me§e7bfooperation
. automatically sgain. In themselves; the control
\,&~; 'cireuits ‘provided internally represent a. greater
' .~ expenditure on circuitry than the axternal adjustable
.eomponents. Additional expense en individual ‘components
or stages in an 1ntesrated circuit only incresses the
costs of such a circuit 1nsign1rieant1y.- ‘The: advantage
of the saving in external components for the adjustment -
is considerably greater than the disadvantage of the
slight additional expense in the integrated eireuit.
. -One example of . emhodiment ‘of the 1nrentiqn is-
.explained in connection with the example of. an integrated
_ circuit: tor a multi-standard colour decoder for NTSC-
- PAL and SEOAM operation, with reference to the drawing.
In thia.



I—’l'@ﬁre 1 T shows a bl ock CII‘CUIt di agram of the -integrated circuit with @
cenponents still needed, * - Figure 2 shoves in detail,.the digital
frequenty control circui't illustrated in Figure 1 and F|gure 3 shows a
graph to explain the node of operation of the control circuit according to
Figure 2. The integrated circuit | fillustrated in Figure 1 is fed with the
sandcastl e pulse SC at -the term nal Mand_ wyth the nodul ated chrom nance
carrier F at the termnals B and C. Capacitors for achieving the
“necessary time.constants of the internal identification circuit 19 are

tCﬁnntect ed tlo t he ter n}rteéur& mnfh&rsAaCbiow c(i&@dilt?tdéirzaﬁw spngéted to
e termna deliv sta quency o

crystal oscil I at ﬁ%‘i 'E:!) gt é%g Iti‘ﬁ nttﬁ I ﬂenﬁ%%%éSary
with, the chron1nancel&gureerahqusacinoﬂetailJw%dedﬂyitai Bré&guessyf or
NTSC. In.this casgn r#:%%is ffwfét lfﬂugftra%eﬁr )ﬁ{ QIW 4n any case

present el sewhere | eVl Si.on recel i.S contalned for.

exanpl e .in a synthesi ZExEWPe 25t BREWST &y Sé‘k@hplté’ axpLadn rihered9 of which '
does not have'to f&tﬂ@n%ihtiaecahesasnwx%hﬂw%mzm i PEEGLE' 2.

The i nput- of the-lI'ine dela ssa for, RPAL an erat| nis
connected to the term'%?slﬂgeﬁﬁﬁ ﬁ Gutiﬂt}t“qgr% 2
‘terminals Y and s fed withtthei sahdc@stnor puliges SO rectii thel tkrm.’ma}s Hhe

oot U 46 Yl B ci:%m&'?ﬁn@q(id@'ﬁ{ﬁrfd&&ttﬂé‘ The

symbol's used in have oW ng neani

t on
i dentification ofterminals  Baand,Csecofapacditors ¢ Mhi%fnﬁlrﬂb%rst
swi'tched over in uﬂma atmédeoﬁstmth lolmch‘d daternal Ndentif PeatL6n

i dentification of, %Néc;@ gp§! c%}.tecttga %bcehrto%nia.naclea r rlll ‘g,

frequency of 3. Sé’
A crystal oscillator 2 is connoctcd %o the terminal H

and delivers a stabilized froqucncy of 62.5 kHz. This
erystal oscillator does not correspond to the crystal
otherwise necessary with the chrominsnce-carrier
frequency of 4.43 MHz for PAL or 3.58 MHz for NTSC.
In this case, it is a question of ‘a crystal which is '
. 4n any case present elsewhere in the television receiver
and which is contained, for example in a synthesizer
or a tuner for example and the frequency of which
does not have to coincide with the trequency ‘of the
' chrominance carrier. The input of the 1ine delay line 3
necessary for PAL and SECAM operation is connected
to the terminsls AC and AB and its output is. connected
to the terminals Y and x. " At the terminals Q, P,
- the circuit 1 delivers the oolour-dirference signals
(B-Y) and (R—I) for the. picture reproduction.
, The symbols used in Figure 1 have the following meaning:
' P - Output on identirication of a PAL signal by
rccosnition of the PAL colour ‘burst switched over in
.phase in accordance with line frequency,
N3 - Output on identification of an NTSC signal
with the NTSC chrominance-carrier frequcncy of 3.58 MHz,
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- 5:- N - Cutput on identification .of an NTSC signal with a :
chren1nan0e carrier frequency of 4. 4.3 MH, for exanpl-e-in NTSC video

recoggders with PAL chrominance- carrier froquency, S - Qutput on
idertification of a SECAM si gnal by eval uat.ion of the typical SECAM

chrom nance-carrier frequencies, ‘Operation of the circui't for signals
W th anplltude modul ati on, that |s to say_NISC and PAL. The switches
designated by "A" are swi t ched out of the pdsi-tion illustrated, during

operation with anplitude nodulation. F  Operation of the circuit for

signai s with frequency eyt o Nledtif £ oo Men FHSCSH1ERATS

designated by "F* .are .swt e position tllustrated uring
operation with f¥éheAcphromingncorcarrieny Frequeney ofnt 33 Eegnior

The switches.despg#aapte an WISEVA AR dtshdeps GrithePRDSchirefinance~

i1 lustrated, durlng SC oEeratlon N - Operation for NTCwith a

chromi nance- car r P8 ﬁPEqGE BVQBP 2.58 Mz, The switches designated by "N "
are sw tched out' of tSe-p@mﬁpuhwqdIiﬁant&ﬁibationhﬁfmamSEDAH.E&snhmz. BG - .
(burst gate) [ C 0, L ?&g y
"BG', the si gnalcﬁg an?gmtg%%? ?g(r)\lr#?cetb gﬁ%ﬁﬁgﬁ%‘? ?’ﬁi‘b@grﬁggﬁgng% t%éb
col our burst. ﬁBPQPﬂécéGPatlon of the colour burst, the switches

deflg?ateﬁ by fBG arq s ﬁaﬂ off ﬁﬁg}dmgﬁﬁ%enfb$lgigﬁglgduibﬁ fllne
pul se) i ne-fr ul s i S ed_from andgastle pul se
FP - (frame pu|s§§§i$§¥9g %ﬁﬂéf}gﬂﬁl f 8a7 H@Sé aﬁ& §&i
o The switches designated by "A" are switched out of the
' ' .'poeition 1llustrated, during operetion with amplitude
modulation.

. . P 0peration of the cirouit for signals with
frequency modulation, that is to;say SEGAM., The
switches designated by "F" are switched out of the
position illustrated, during Operation with frequency
modulation. - '
N - Operation. for an NPSC eignal. . The switches
designated by "N" are switched out or the poeition
illuetreted, during NTSC operetion. :
N' - Operation for NTSO with a chrominance-carrier
: rrequeney of 3.58 MHz. The ewitehes designated by
—~ - "N'" are ewitched out . ot the poeition illuetrated,
: for NTSG with B 58 MHz. :
- (burst ‘gate) - Gating of the colour burst. -
At the poeitione designated by "BG" -the signal path
is only connected through for the ‘duration of ‘the
- eolour burst. For the duration ot the colour burst,
the switches designated by "BG" ere ewitehed out of'the
.poeition illuetrated.
P - (1iné pulse) = line-rrequeney pulee ‘which
is obtained from the aandoestle pulse. :
FP - (frame pulse) - Verticsl-frequency pulse
- with 50 Hz-whiohfie obtained'rrom.thelaandceetle pulse.
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mnth 50 Hz mhlch IS obtarned from t he. sandcastle pulse -6- H2* - .
Fblt-llpe frequency control voltage with correct switching phase for th e
PAL \and SECAM swi t ches: Various nodes of operation for NTSC, PAL and 8

and*the individual internal control and syn- chronizing operations wl

descri bed in: succession below. NISO Qperation The switch N is closed so
that the -band-pass filter 4 between the ighput terminals B and Cis swtched

over to the lower chrominance-carrier frequency of. 3.58 NEz-through'the
connecting in of the capacitor 5. The NMBC chrom nance-carrier F passe

f¥O?Lthe }erninal BayngugBanFﬁrﬂuuyrﬁiqusﬁawrubierolheonuhgaawacncongéo

0 e col our gakn e _con addi n
stage 7 and t 8o &é PL&%PS&HSSKP;G@ ?or %&9 g‘eﬁcﬁ‘ [ ﬁ% ﬁhﬁggggl?évvl seg
act uat ed smntches Uhribhs aodeis§ o dﬁbnatidnufmhéﬂﬂ$6erPnhpand of the"
stages 7, 8 dosﬂeén S@&' %ﬁea%d%}v& 1: aﬁefmcgﬁ_' 8yt t hus

appears, unaltere S of e sync ronous ulators 9,
10.  The syncﬁh§ﬁ§§§1§8nsmﬁmﬁﬁé°ﬂﬁ W%ﬁ#eiPtﬂﬁ¥¢ﬁﬁpe¢e4€nEE°EQPP#€P
oscil l ator VOOgeYybwh a reference carrier ‘with the constant phase, 0 and
del'i vers the col our; f renc%.5| nal (B-Y) at the termnal Qvia the -
change-over switch- ' in full lines) and the switched-of f -
deenphasi s stage 12'].‘h§hew1$pﬂmIﬁ'ori(ajscm:ﬂ:lmat‘bhatothecbandspasseference

carrier wth t E EQE%%B%JWJ slnﬂf”%éiﬁﬁiﬂé é'hakﬁ& Y93 3Wd tetledvers

t he col our - d|f erence signa n1na vi-a the change-over
switch 11 and.ove® &@i & shngminsncerearrd gr f#ﬂﬁugﬂP?bR N2 is

opened.  As a3z, §8uMHz %h&dwﬁﬁ-ﬂhd“hdﬂnibtiﬁd f8nbLothe capacitor 5.
. The NTSC chrominance carrier F passes from the terminal
B through the stage 60 serving :or,the ‘automatic
control of the colour gain (AGC) and the controllable
phase shifter 6 to the adding stage 7 snd the sub-
traction stage 8. . The switch N1, which is’ likewise
actuated, switches off the amplifier 39 so that the
upper inputs of the stages 7 8 do not receive any
signal. . The chrominance carrier F thus appears,
unaltered, at. the two inputs of the synchronous de~-
 modulators 9, 10. The synclironous demodulator 9
B is fed by the_re:erence-carrier“qscillétéerCOB with a
A, reference carrier with the constant phase O° and
' delivers the colour-difference signéii(BéY)'at the
~ terminal Q vis the change-over switch 11 (connections
in full lines) and the switched-off deemphasis stage 12.
The synehronons demodulator 10 receives a reterenoe-
carrier with the constant phaae +90° from the oscillator
' 'YCO3 and delivers the colour-difference signal (R-Y) ——
at the terminal L via the change-over switch 11 and the
switched-off deemphasis stage 13. . Phe -switch N2 is
opened. As a result, the half-line rrequency ‘control
voltage 372* does not reach the sjnchrOnoui demodulator
10 so that the switching-over of phase of. ‘the reference
carrier between +90° ‘and -90° indicated thare and only
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voltage H 2* does not reach-the synchronous denodul ator 10 so that the '
swi't chi ng-over of phase of..'the reference carrier between +90 and [err
i ndicgted there and only -. 7 - necessary during PAL operation, does

také place. In the phase conparlson stage 14, which is controlled by th&__
-gating pulse BG so as to be effective only for t he duration.of the col our
burst, the col our burst fromthe out put of the adding stage 7 and the

output voltage of the referonce-carrier-ofckl | ator VCO3 are conpared. . The
control voltage obtained as a result confrols the reference-carrier

oscillator CVO3 through the closed switch 15 and the adding stage 16 so

that this oscil RACHBSARY |d\mas a?ﬁhepentt&bnandoeeamﬂ:ertakee@m of

3.58 MH. The f on e PHUEYE iﬁ%h e al IS
described l'ater; ungﬁlr th eadi n%h?gﬁigga?fl %%ﬁhhé'sgs%gﬁqﬁ%frsé

Thus, as a resuP¥ N 1 & %fg?h§°aﬁﬂl Foi PP 88 feckdwe Qalgk| ay |ine
3. which is not fnm@sar@urht:lo:g o:tra‘hepeohouenburetl neher solvurashrde

t f ¢ d ';
upper nout s, of gl B ot bF i et EbtRe Y A" e chl e 5 o
chrom nance car W%m mm@mnecacr&ea pBeidlesom ¥CO3 @xe i or
del ayed by the éuh@dtid(ﬁ (!He|cdﬁtroPniéﬂﬁaﬁanbbth&ﬁbheesaGFHJH&¥ 39 -

o chr oni nanceSOBYFALE GHE FRERESTCOTRRETLeR. 9peAlashoR. G703 thRoNETh o
denodul ated in the Mrsxﬁtcbrﬂﬁiwmothe%ddﬂn@etbgb ﬂbe so that
Soroton’the el oEha, S IGHOR MWL aeR0RE "Snf L obhSmyoRR R
réaches the synSReQRORSYiafoBd38 MHR0 arfhet further synchronization
through' ‘the cryetel oscillator 2 is. described later
- under the heeding "eynchronization of the oscillators".
Thus, as a result of the blocking - of the amplifier 39,
the line delay line 3, which is not -necessary during
NTSC operation, is inoperative and ‘the upper inputs
of the stages 7 and 8 do not receive any signal.
PAL Decoding .

. The switch N is opened and the amplifier 39 is
effective. The undelayed chrominance sarrier from the
phase shifter 6 and the chrominance carrier delayed
by the duretion of one line from the controllable
amplifier 39 reach the stages 7, 8 aoting as a PAL

" matrix and are there split into the two chrominance-
carrier frequency signals F(B-Y) and +F(R-Y). These
are demodulated in the - synchronoue demodulators 9, 10
so that.the colour-difference signals. (B~Y) and (R-Y)
appear at the terminals Q and L. Through the closed

' switch N2, the half-line frequency control voltage h
_H/Z* reaches the synchronous. demodulator 10 and-there

 causes the necessary ewitching over, at line frequency,

- of the phase of the reference cerrier serving for the
demodulation and coming from the oecillator VCO3,
between +90° gnd -90°, -
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causes the necessary switching over, at l|line frequency, of the phase of the
reference carrier serving for the denodul ati on and conming fromthe

osci LMt or VC03, between [err] and -90. -8- PAL Anplitude Adjustmnent F
the satisfactory operation of the PAL matrix 7, 8, the chrominance carrier)

at each of the-two inputs of. these stages rrust have the sane anplitude.

For this purpose, a potentioneter is usually provided at the output of the
delay lirne 3 in known circuits. The pngernal control circuit provided to

adj ust the anplitude equalization works as follows:. . The. chrom nance-
carrier frequency output signals of the -stages 7, 8 are supplied to the

phase conparison StpgEe A mﬁae adﬁggﬁbh\ge through the gating pulse BG,
3 - DUl ST

only for the duratiQT th(;ﬁ#t@qy %lltﬁ§§§
tages, -

adj ust nent, the cold
7,8 have a phdke 8ptihe ochrbmi.nanbel cam-liemsorat ma:cha chotlertwo that the

h | there
P i1 or enclbutd %‘fl YHRES Bfbads meat Maee VY Uane dgpfrpuadlicn (hore
devi ation in tRer.disiparpose, at PD&QD@@MQ&O@r smpuelly sprovibdedude B
dovi ation in g ¢Rd'ESushasCdHL Obhel Eleh&%o'l&%esr?&:?rknowﬁscﬁ'éﬁiﬁsl tho

correcting varjlabl g at t ' t he .phase . rison, e 17 becorres
-larger or. snm%rf% t?BPgrPFre"&EPH wq‘?e‘? %9’? E}?he sense
that 't he coIoummﬂdxmdcoequalhzatabnthertmpd@sﬂﬂlldwsphaSEheoehnominanoe-
tage; 17 are e rr 1, | ot ker. Then
as ; “ance is (parowg’ﬁedf%a?u€ﬁ§§ %ancgdcaardraldgrs ﬁ]e |n32fsgof t he
stages. 7, 8 h#R® (3RPRI:edakQl FdeP !ﬁ&s%ﬂmmwmﬁlﬁ'@r"ké@ adj usting
this a”D|ItUdas effective, through the gating pulse BG, only for -

the duration of the colour burst. with correct
: amplitude adJustment, the colour burst components
~at the outputs U, V of the stages. 7_j8;have a phase
‘rotation of 90° in relation to one'snother 8o that
- the ‘phase oomparison atage - 1? does not deliver any
control voltage. When there is & ditrerenoe 1n
_amplxtude, this angle alters. : Hith -an amplitude
deviation in the one direotion, it becomes larger and
nith an amplitnde deviation in: the other direction, it
. becomes smaller. As a result,. the correoting variable '
\v/\»{_ at the output of the phase comparison stage 17 becomes
o '~ ‘larger or smaller and controls the gain of the amplifier
39 in the sense that the colour, burst ‘components .
. at the 1nputs of the phase comparison stage 17 are
displaoed in. phase- by 90° 4in relation to oneé another.
Then assurance is provided that the chrominance. carriers
' at ‘the inputs of the stages 7, 8 have -the same amplitude._
" Thus an external ad juster for adJusting this amplitude
~ condition is no longer meeded. . . e
| PAL Phase Adjustment '
Por the satisfactory mode of operation of the
PAL matrix with the steges.?, 8, the basic phase, that
is_to say the-phase'im.a'ohromingnee carrier. with the
 (B-Y) axis, must coincide at the two inputs of .these




3 - . —_—
et e i e v . B

condition is no Ionger needed. PAL Phase Adj ust nent ‘For .t he satisfactory
node of operatlon of the PAL matrix with the stage 7, 8, tho basic phase
that_is to say the phase in a chrom nance carrlervmth the (B-Y) axis, mnus

Coi hC|de at the two inputs of 'these - 9 - stages. For this purpose;
the inductance at the output of the delay line 3 is adjustable in known -
Circuits.. Wth correct phase adj ustnent, the col our burst conponent at

the output V of the subtraction stage 8“h§s‘alternately, fromline to |ine,
t he phase [err] -of the axis (R Y) and the phase -90 of the axis -(Ra-).

Thi s col our bur one r hes. the _inp

syn_chr_fondusaderimigp gér %ﬁi@ R“FP?&I% (L#m[ M‘ﬁtﬁ%@‘iﬁa at khe

| i ne-ftrquency MNMSNQ@ therdelayhdinaUp) iecfedtjustable rim kpowso: bet ween
+90* and -90 i s fhSePEhl nue r ?Ha% &Fﬁ?&f e ! e.

col our burst c ﬁE)rken% IS g%ﬁltil ‘n’ﬁ%ﬁ’?:a? chI a élﬁ:g aX| 88%8&
are'sult of t t¢Pmpenent, ag thee Q%éh%c#\&ﬁr%'ﬁ%tmcorrponent
at the out put vstwguveenhaﬂoaleajnaﬁﬁlygulﬁ% Afidd s AEn& [ Pthé UgRas88d W t h. :

g%?ﬂ’ré%oﬁlstggn %gﬁnﬁllﬁﬁgﬁ gpml;ﬂe 2 p i’r ?H&%ﬁtqhqe)n%pt?ﬁs&%l our burst
conponent . Themaiﬁ)u-l-éﬁ-Y}se ePhisaced cumdungte domponent réschese 1|8 f
the duration or A cEbyb 60°HhE erHobEeHBR dimddhnifeds WO M0 Y (1 -
alternately di f’?%ﬁ%? @61 Bhe pulgecBhir She,d MQWaneGWh‘MbisBro .
results at the csmret tnou(nntat betahamesmd‘ztﬁozﬁi;sﬁuwwbtwééﬁrl ng -t he
pul ;telson GThgﬁet%qasageg 19be 28" 81803R%Inkea Wirtng ¥he Y188 1172850k
_ - time so that the colour burst comp _snt is continuously
| demodulated at the axis +90° - As@ rosult of the
8witching over of the phase of the colour burst component
at the output V- between +90° and -90{. pulses ‘of the
same smplitude and with polarity alternating from
line to line appear at the output of the synchronous
demodulator 10 each time for the duration or”this
colour burst oomponent." These pulses sre evaluated
time soleotivsly oy the gate 18 whioh is oontrolled
by tho gating pulss BG 80 as to. be transmissive: only
for the duration of the - oolour burst. ‘Because of the
NN sgie emplitude and the alternately different polarity,
a- control. voltage with the value 2ero results at the -
oontrol input of the phase’ shifter 6 through filtering
the pulses. Thus this control voltags does not alter
the correct phase rotation of the phase shifter 6. ILet
‘it be assumed that as a result of &n 1noorrect phase
addustmont _the -angle botween the: oolour bursts with tua
fdesirod phase 135‘ and tho dosirod phase 225° alters
at the inputs of the. subtrsotion stsge 8o Then the
pulses obtained from the. oolour burst- components again
have a different polarity ‘from line to line at the
-output of the synchronous.dsmodulator-10. “According to
the direction of the phase deviation, however, the
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it be assuned that as a result of an |ncorrect phase adjustnent t he anéEEEEB
bet ween .t heo-ol our . bursts with.the desired phase- 135* and 't he desired phas

225 alters at the inputs of the subtraotion' stage. -8. Then the pul ses
obt-ained from the. colour burst conponents again have a different polarlty
fromline.to line at the output- of the. synchronous denodul ator 10’

According to the direction of the  phase vi ati on, however, the -10 -
anpl i tude of the positively directed pUI s Decones greater and of the
negatively directed pul.ses | ess, or vice versa. As a result, a positive

ti t .
or nevat Lve Copoiil! 6o RIREakT Sverle idliotla FRtindnddonineee
alters the phaﬂ?@#fiﬁatﬁ% of the pnsgsimlm direated rpulagsclesss ORe -
col our bursts ﬁcé heerdRlt S 88 ghgegug_ttr ag |§y§ﬁ;w o @m@ al so of.

t he addi ng sta ai n, have the correct sired ases 5 and 235 .

As a result, ﬁ%‘tﬁ%‘ﬂf V?EpﬁﬁﬁvFﬁgﬁapﬁat’ \Fg’r? t"r‘?&% ‘Pf ﬁﬁ ance E
Cﬁ.rrl ers have phese shiftephbsatier Wﬂa@rﬁmm at Thisinputs of"
the staggs 7, , c As

al ready descrlcbed un%%aﬁ%kﬁegat%‘g &Rf ﬁ&aﬁﬁwof ﬂu? Egg%gt h

pol arity revershiftemn®| incthe BpnsesShaty the m;hnrs)tstab thachronous
de- - modul ator g uts%fcehéhsﬁswub%%nars%@{a%whfw&aéh&l 8! ggr burst,

t hey contain ora correc hi ng phase of PAL
change- over s Shsﬁﬂﬁge6 9&5&&9 %%?%@ ~ These

pu|§_e/sv\;]:a2ﬁhl tmacbnotfﬂbazl andcewmt 10& smrédmtt; twssm'drmob !sltagﬁt "
T s R
have the correct phase in relation: to one another at ‘the
inputs of the stages 7, 8 during ths 1ine- trace interval. .
PAL Switching Phase _
As already described under the hesdins "PAL Ph«se
.Addustmsnt", pulses with polarity reversed from line .
. 0 line appear at the output of the synchronous de-
'modulstor 10. Since these: Rnlses_srs obtained from-
- the colour burst, they contain information for the
‘correct switching phase of the PAL' éh‘a‘n‘ge-over switeh,
which phase is specified by the colour burst. - These’
pulses reach the idsntiricstion oircuit 19 8o that
A ‘the control voltage H/2*, whioh 18’ corrsct in the
' ‘switching phase, always sppssrs at’ ths output of this
_ cirouit 19. . The said- circuit for- the oorrsction of
sths PAL switching phase is dsseribsd 4n more detail
in French Patent Applicstion No. 8220772. In addition, -
the identification cirocuit 19 1dsntifies the standard
of the particular signal reoeived, for the switching-
over of standards, from the lins-frsqusncy switching over.
of -the . pulse train from the - output of. ths synchronous
demodulator 10. . This funotion will be: described in
more detail later in the section "8w1tching—over of
.standards", : : :




t he PAL SW tch| ng phase I's descrl bed--| n ; nore .detail inlFrench Patent
Appl i cat6n No. 8220772. In addition, .the identification cirouit-1.9

i denti es the standard of the partlcul ar signal- received, for the
switchi ng- over of standards, fromthe |'i ne-frequency swi t ch. ng over. of

the pulse train fromthe output of the:synchronous denodul ator 10. Thi s
function will be dexcribed in nore detail later in'the sectionr

"8wi tchi ng-over of .*standarids".. «SHFAM Decodi ng The resi-stor 20 is
di sconnected by the switch at the termnal .E, which is closed only for
signals with anplitude nodul ation. .As a'result; the band- pass filter 4
is | ess danped and GECGAM Dmdimsectlon of the chroni nance carrier,
hocessary during SEGH oF: Zéyﬁgeag_gcg}m%cl%@d MR PPl ve
(bell) within the andvmdt bi rom nan rr Wth a I tude.
modul at i on ( PABE gin TR K ) 1 U

oEera]E ion fgr Uieth:mupntm Olﬁodhlzatﬂbnm nafee ac osult S thdmanda-d
Therefore, duri -
danped by the e34 SW }8€ﬁe&%§§&;&% %%P&tq?%%’ c#glgﬁs%##ﬁ?er 4
does not.drop ®fprthe mqommecganamt neopasmmwm EQ:&Mom' nance-
carrier. The u W nge ‘ﬁﬁtﬁﬁ
phase shifter 'Uiiain C\g'ﬁb%ﬁg‘magagcgsgghhyea eI aye t e period of
one line fromit‘?@‘buﬁkﬁltb%d‘ﬁl@thrrﬁfl fhe, chrominan

S;S;bconrmect iep I ddd ﬁddmtﬁons( aNTsct, Itute ﬁemmpe@rphss

el 1 vers  separ SURYP BgetEEery 3%3%93@”%%‘@&% § it e, Wirifd flon
transm tted SE@Mthe chremisancer carvier,is vadesirednt fFfharsfores of
4.406 M- a“d é&%@ﬂtnesemsasscaroabaimoaar "Ure %ﬁf—ﬁéﬁﬁ)'ffﬂter 4
: is damped by the resistor 20 so that: the pass curve
of . the band~paas filter &4 does not . drop .apprecisbly
~over ‘the bandwidth of the modulated ‘chrominance carrier..
The undelayed SECAM ohrominance carrier from the output
' of the phase shifter 6 and the SECAH ohrominanoe carrier
':delayod by the period ‘of ‘one. lino{ ﬁom”the output of :
_tho amplifier 39 reach the SECAH oross-connecting switch
24 which is’ actuated at line.troqnonoy and is controlled.'
. by the half-line frequency control yoltage H/2* and -
AL 'fwhioh delivers separately, at its ‘two cutputs, the
- two 1ine-seqnentia11y transmitted IECAH ¢hrominance
carriers with the oifterent.frequencies.of 4,506 MHz N
and 4.250 MHz, = These chrominance carriers are supplied
to two separate FM demodulators. These M demodulators.
are oonatruoted in the form of PEL ™ demodulatprs
and oontain ‘the two oacillators v004 and’ VCOZ. Through;
the PLL control loop with the phase oonparison stage ¥ -2
snd the adding stage 23, the frequemcy of the osciilator,
V€02 is always resulated to the frequency of the
nodulatod ohrominanoe carrier supplied. This means
that the output VOItage of the phase . comparison stage
22 is proportional to the frequency of the ohrominance
carrier and thus represents the colour-difference
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to two separate FM denodul ators. - These FM dermdul ators are constructed
in the forimof PLL FM deuodul ators and contain the two oscillators VC01
and : Through, the PLL control | oop wi'th the phase conpari son stage
22 and the adding stage 23, the frequency of the oscillator. V002 is alwa
regul ated to the frequency of the wnodul ated chrom nance carr| er suppli ed.
Thi s means that the.output ol tage of « M phase conpar i son stage 22 is
proporti.onal to the frequency of the chroninance carrier and thus
represents the col our-difference -12- - si Thi s passes via

n
t he change- oveignadt ER~Y)« cofhda inasses b‘fgke?hh%?liﬁﬂdqm@ s¥d&fhasi s
stage 13 sw tﬂe cBBnbldtaem) 1B thrdHEn (BIie Yodnd - tHECde Bl ﬁasgemoarl son

stage 24, the |n sta 5-and t i or,VvC0 n
cor r espondi ng® Eﬂer 3 Sﬂqﬁ’l‘é‘%’ol%r rimqu@ cé spﬁﬂaﬁefﬁi??i L'Thl s passes -
via the changrhevphasu compkirizoh tdtﬁagbemphathc sddingl8taghi &5 i s -

oeci 11 ator< eBe e’ Sl Tdpelr, VoL AL BT ?*‘9985?3*1@%‘5 el Ger

t he headi ng @ncbhencmﬂfﬁmmlsim&ls B-Yle phi‘béﬂcwaeﬁson

stages 22, 2 e4h@n Hﬁio?@ | 44l n P .to be -
|noperat|ve EIES tﬁlen’gh?s use t%lar}'aiﬁ]ﬁtﬁ %'}i coﬁvgir‘eg?gs?i%g Zé% onnect ed
to the output 32ef whdshy tohed Qny ito tHRe K8rminad Qdj ush®ent with the
anplifier 39, adadtionad fmdwonnﬁﬂomnot i sShel sactilatbirecVicO1 SECAM

T RSar se. 7 eaciR FE0R TN HE Gty | G0 EEHANOATR 0k 98RER 180 ° P

producti on of undercshguheading "Synchronization: afcthpkoncdd Ledona"s at
the control ipagt phiaseleciipiridci Sbagds 23] aul ardl contirelled by SECAM
Chron]nahce C%ﬁr'ggitical-frequoncy pulso !P 80 as;to be inoperative. .
‘This time is used to match the D/A convertors 42, 43
' connectod to the outputs :0f the registors 40, 41.
Amplitude control for SECAM - . . |
-The amplitude adaustment with‘the amplifier 39,
;deaoribed for PAL operation, is also otfective for
SECAH operation. During BECAH operation, the SECAM
chrominance carriers likewise ‘reach the PAL matrix ?7,8.
This is not actually used for-the production of the
' eolour signal. A control’ voltage 1ikewise . results
&~ﬁ»f' at the control input of the amplifier 39 through
o 'multiplication of the SECAM ohrominanco carriers in
the phase comparison stage 17 which is controlled s0
a8 "to be: efrective only for the duration of. the colour
“burst. This control_voltage controls the gain of the
amplifier 39 in the gense that the SECAM chrominance .
carriers have. the same amplitudes at the output of the
phaao shifter 6 and at the output of the emplifier 39,
- that is to say at the inputs of. tho ‘SECAM switch 21.
SECAM Switching Phase :
| The SECAM chrominance earrier vith frequenoy
ewitched over from line to- lino roaches the phase :
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the-phase conparlson stage 17 which is cantrolled so.as to be effective
only for-the duration of the colour burst. . This control voltage contro

the @gain of the anplifi-er. 39 in the sense that the 8ECAM chrom nance
cattiers have the sane anplltudes at the output of the phase shifter 6 and
at the output ‘of the.anplifier ‘39, that is to-say at the’ inputs of the .
SECAM.swi t ch 21. SECAM Swi t chi ng Phasg {4 ?e SECAM chromi nance carrier with
frequency switched over fromline to |iné reaches the phase conpari son
stage. 26 whicb, together wth the oscillator VCO3 and the addi ng stage 16,

fgrmstadPtLL tCIh &owariso% s?cdtgeetes,w&hﬁhtreegeehsrotcittmet]gscldslﬁtmaﬁm s
adjusted to ren chro ce-carr [ cies
alternately fr?ﬁh\f dI I\%aﬁﬁj ﬂFmPs e?fié:b %ﬁrﬁhe sAoﬁna
manner as that aofr.‘etdlﬂ.b.smhd etrnq;uem eﬁdth@ﬁsbdﬂ.lﬂt@x‘sm dexodi ng. -

|t the oscillal@iudia ity Ahe'stwd afffaﬁeﬁ%aszgmggﬁ-@%d\%&ﬁrﬁmm

di fferent chrom ance carrier frequencres .th vol ta at t

out put of the greguencing alieonatelystray ddnectondiney athiBfromiine
to line. - HaPUs talerithcis et Lécted 1hi thei BambomRRnar g tHat OB her

the SSQ?EH’%"%#@?&%W WGE S Y652, EPro 88" BebAM MR g FEee ™

chr om nance- carhhleetoaﬂ‘l]lamr dfGOB 1&sadJustadt tod the mesn \Metlt\lejl ffer ent

I f
Pgeﬁt: Hcat |Og1n c:s%cgu:ﬂﬁi_t fgigh%egh%ﬁgﬁﬁmﬁ se t ra| n from
the\synchronougﬂﬁgﬁﬁﬂﬁ QN Qﬁcﬁﬁ¥ﬁ§°¥%lqéﬁésstP&nthﬂuﬂ¥ﬂﬂﬂﬁtQﬁ)tk&e

ri ght- h?nd i npphasy: ddﬁpﬁﬁmfee&gcoasghgsuu&rﬂrreeﬁelmarwI&:@éﬂ:¥ht he
S Rt ey e e e o v S
s : closed by the pulse  BG for: the duration of the unmodulated
‘SECAM chrominance-carrier: oscillations at the beginning
of each line, the control voltage is evaluasted during
these chrominanoe-oarrier oscillations.. As a result,
a voltage with different. polarity from line to line
is likewise obtained at the . input of the identirication _
'circuit 19 and should be equated with: the pulse train
from the synchronous demodulator: 10 during PAL operation. _
Phus the two ‘lower right-hand inputs of  the identification
. : ”7circuit 19 receive practically the -game pulse train
/ during FAL operation and during 'SECAM operation. Thus
~ during SECAM operation, the. correct switching phase
~ of the control voltage H/Z‘ for the’ ohange-over switch
21 is likewise ensured in the identification circuit 19 -
by the pulse train from the output of the phase comparison
stage 26. | .
_ynchronization of the_ oscillators B —
- . The voltage delivered by the orystel oscillator 2
‘'with the constant frequency fo of. 62 5 kHz is. sﬁpplied,
"wia the terminal H; to the circuit 28 which ‘contains
‘a counter_and_a pulse ‘generator. Bw oounting the cycles
" of the refereﬁce-frsquency_Voltage, ‘the .stage 28 generates
a measuring pulse 29 with'a defined duration of about




of, the control volfage H 2* for the change-over switch 21 i's |ikew se (ﬁgi)
ensured in the identification circuit 19 by the pulse. train fromthe

othrt of the phase. conparison stage 26. Synchronization of the
oseillators The voltage delivered by the arystal oscillator 2 with the
constant frequency fo of 62.5 kHz is supplied via the termnal Hto the
circuit 28 which contains-a counter and a pul se generator. By counting the
cycles of the reéeference-frequency voltages 44esstage 28 generates

a. nmeasuring pulse 29 with a defined duration'.of about .850 us to 1 ns.
Thi s nmeasuring pul se 29 serves as a tine wi ndow in the digital frequency
control circuit 85@0us toufli mg.t hi Thisnmeasuring pulae 20cserves as ons

suppl i ed are cougt g§n@ngiAaBEe 1: be'h%qkﬁ. d‘Paﬁ-ﬁ@i@ﬂé 'éoﬁ%i'eit %ir'c%itd"e
circuit 30. In the position b .o chanhge- over smnt provided wth
tour inputs a, b39e, oDurhps, thds.times the cyrles rBPfPtHEOéH-FIthM

VO3B to the inpusupplibd epet countied wird %an&eaffzqq&meyohehbaWnce

ol el ke so- ol e hEgbBRaC AR Wl bty 20 £ TRECHoBtblop® foo o
event of a deV|aofohheacuagspa-lovsllgmit@ac%asprmMleullth gour impmha he
out put vol tage oa,t®bi chnaqneheguemxfd% L 35y ?ssebharﬂad ithet he D/ A

from the pﬁisi‘“ﬂsh%aiiggersh&@é“%»a% EE ST ATR AR W
frequency ' of thﬂhesnbhabnbevw the défemshdy ¢afriep fguneestired -
L2 oy e +HhnbnBolEakn° havalait, 30 ke SpBBEAY. PhEh, VRS d5Baneg,
to the correct fye}uendf yianahhyginﬁﬁnﬁnnmvhhqagesereoqarﬁveaup@mw
bur st . Thi's 'Svafﬁﬁééary Tor th'%eefv‘ﬂﬂip%ﬁger@éﬁﬂﬂtion, a digital
signal reaches the register 52. From the output
voltage of this, .an analogue control- voltage is obtained
'in the, D/A converter 33 and is added, in the adding
~ stage’ 46, to the. control voltage from the phase comparison
'stage 14, _ After each measuring time, the frequency
‘0of the oscillator VC0O3 is altered by the analogue control
voltage until it has the desired value. Thus the
oscillator VCO3 iS_adjﬁsted_by-thejrreqnency control
circuit 30 and is additionally adjusted to.the correct
. _ freqﬁsncy by analogue control voltages from the colour .
\*’ burst. This is necessary for the following reason:
A precise frequency and phase control of the oscillator
VCO3 by the colour burst alone is not possible. . The
colour burst not only has the singular PAL chrominance-
. carrier frequency of 4.43361875 MHz but also spectral
lines each spaced apart at half the line frequency. .
Thus the oscillator may also lock in on a spectral line
ﬁhich differs from the corrvect frequency by a whole
multiple of the line frequency. Then a satisfactory
~ synchronous démodulationfwbuld no longer be possible.
With the known use of a crystal, this is not possible
- since, because of the extremely narrow bandwidth of a
crystal of about 100-200 Hz, the oscillator cannot
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A precise frequency and phase control of. the oscillat.or VCO3 by the col our
bur-st al one is not .possible. . The colour burst not only has.the singular

PAL chroni nance- carrier frequency of 4..43361875 Mt but al so spectral(é%Z)
I|ne§“each spaced apart at half the li-ne frequency. Thus the oscill ator

also lock in on a spectral line which differs fromthe correct frequency by
a whole nultiple of the line frequency. Then a satisfactory synchronous
denodul ati on woul d no Ionger be possibl e ¥Bth the known use of a crystal,
this is not possible since, because of the extrenely narrOM/bandmndth of a

crystal of about 100-200 Hz, the oscill ator_gannot | si de
spectral |ine. logiyim,on #side %?Wz%f?'ﬁe OSFPM P:%éé %o t he

correct frequenegnch&enxaatuuuuﬁscunlutarnvcos EbfGhbedobrebheﬂrqquQCYg

v \ﬂgil r aﬁ‘;éém?ﬁlmﬁ‘fse?#%l 1@%#@1@&%@@: I torslaﬁ'griﬁal nd .

crystal -stabil |
[err] are adj ustﬂqmndyemtmi ¢izenbhic$Oi whinb dnndurmnds opnprolled

Lhe.reqisters gy he iy LARONYFME Sottagtiat CEU e maLe

control vol tage onverters_adj] us correct, resti uency
of the oscillators V@be MWO"?%JG FBdsXS’O?h@r@eﬁpﬂé‘sfieéﬁ&e‘h ‘%

]Ehe moﬂul ated Sk f i fainlﬁhé same hbnnemamcmmegismsage
romthe out put t he arison_sta e 4 a

f requency accoriﬂﬁg"ﬂo %‘%a'f c$° %ﬁﬁi e Iﬁ{\ﬁs %r o nance

carriers. Thus, sthal erunntmbyuduhtagedet &heomymamonvenﬂﬂiﬁmnﬂén%&%rs
[arr], [err] anggler PN | Bl T ) WM

operati on: leqzﬂe de% %ﬁfﬁg If"lﬁeé{rigﬁé% |§SI on ofdﬁ'e 5|ygna£ é -

VC02 with 4.406awd ¥G24 Hehat ;hebaspey Ghe; gendrg, firequenc he

modulated SECAM c¢hrominsnce carriers, and- the analogue
control voltage from the outputs of the phase comparison
etages 22, 24 alters this rrequency according to the
frequency moduletion ‘of the SECAM chrominance carriers.
Thus, during the 1ndividual modes of operation, the
oscillators VCO1, VCO2 and VCO3 are adjusted to the
following frequencies-
SECAM operaticn-
VCO1 with 4.250 MHz for the transmission of the signal
(B-Y) : ‘
" VCO02 with 4.406 Mﬂz ror ‘the transmission of the signal
(R-Y)
VC03 to the centre frequency (4 250 + 4.406)/2 - 4, 328 MHz.
PAL PAL operation:
. VCO} with 4. 433 MHz

NTSC operation N&4:
) VOOB with'4.453 MH2Z

'NTSC operation N3:
VCO3 with 3.58 MHz.

‘The measurement of the frequencies of -the oscillators
VCO1 and VCO2 and VCO3 is effected by the switch 31
sequentially from field to field, during the vertical
blanking time in each case.




(R—Y) VCI)S to the centre frequency (4. 250 + 4. 406)/2 4.328 MHz. PAL
operation: VO03 with 4.433 Mz VCO3 with 4.433 MHz NTSC operation N3: VOS

W th-3.58 MHz. The neasurenent of the frequencies of the oscillators Vool
and W02 and VO03 is effected by the switch 31 sequentially fromfield to
field, durlng the vertical blanking tinme in each case. - 16 - Thus t.he
SMAtCh 31l is stepped on by the-pul se FP at, _t he begi nning. of each field.
In position b, the frequency of the osci M 6t VO03 is neasured in the
control circuit 30, in position c that of the oscillator VC02an4 in

Dalue 15 converted, | TS aEhP, ?ﬁ?‘*ﬁ%ﬂ'e&a‘”%ﬁi’%ﬁb‘#@%”“'@%ﬁ‘%ﬁ.gs?f’s red
Band- pass'hIteattthﬂrkpgtnnbagdoﬁasschIﬁi§1d$zﬂ Inposivionl byBthe is .
tuned to the fr ffé’f&ﬁeﬁzi fhﬁhﬁhbﬁglﬁiﬁ%xcafdd rig %f@ﬁ\%&&sfn théhi s

tuni ng nust be pretCrs ‘adhered to, par |cu ar
chron1nance(xMQQQﬁr°¥e€§H§BiFh§°pa (PQ%&S%% Fh% ﬁ%ﬁﬁ%ﬁ§§9§

for the nodul atwso>Rard/ Lhr posathoa aanmw of t‘l‘iea oge E1T@topsYCON gt or 34

tependson e Sad PR I ERREAR! LEb] the. Ma Al Vil 14 obbBRUERSY
vol t age of the Jntol aadbsiaalpagrns\tm Ivaxietrkge-Homer thei registern its

position a for the dy g kewi se to the control circuit

30 and is there eval i.n the' resopant- freq ency, t he
oscillating frequenc at the terminals B;9d°1

N\, tuned to the frequency or the chroniinance carrier in
each case. This tuning must be precisely adhered
to, particularly with the SECAM chrominance carrier,
becaguse the paes curve formed causes the deemphasie
for the modulated SECAH chrominance carrier. The
internal oscillator 34 is so coupled to the band-pass
.f£ilter 4 that its oscillating frequency depends on the
resonant frequency'or'the_band-paes filter 4, The
output voltage of the-oscil;etore34 passes,via the
change-over switch 31 in its position e for the duration
of one field, likewise to the control circuit 30 and
.is there evaluated. On a deviation in the resonant-
frequency, the oecilletins frequeney‘of"the oscillator
— '34 alters. A digital signal corresponding to the
deviation is generated in the control circuit 30 and
supplied to the resieter 35. Accordins to the deviation,
- the register 25 connecte in or dieconnecte additional
capacitors between the terminals B-and C in such a
manner that the resonant frequency of the bandrpaee
filter 4 is adjusted to its correct value.
‘Phus the change-over . switch 31 works dirrerently
for NTSC, PAL and SECAM. During NISC operation it
only assumes the positions a and b because the SECAM
demodulators are not needed. During PAL operation, the
~ 8same applies. During SECAM operationglthe change-
over switch 31 assumes all the positions a; b, ¢, d

P
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'34salters. - Adigital signal corresponding to the deviation is generate
in the control -circuit 30 and supplied to the register 35. According to

t he d‘ew ation, the register 35.connects in or disconnects additional

capamtors between the terminals B and.C in suct a manner that the resonant '
frequency of the band-pass filter 4tis adjusted to its correct value. thus

t he change-over switch 31 works differently for NTBC, PAL and SECAM

During NTSC operation it ‘only assumes the ositions a and b because the

SECAM denodul at ors are not needed. DAY i} g "PAL operation, the sane

applies. During SBOAM operation, the change- over. sw tch 31 assurres al |

oo PPotor o5 edeftfinny, phEpudSIURRY Uy ASRRGEATERCRE BRLT )
their inputs ar¥ead e ?@ﬁ?r 8nAcYCO3qamet ioglenatiivel gital signals fromthe -

control circuit 30 |Qh@c§gé§ggg§sv\n3t5h’ 2, PRSYR " &y&é@ngggg&n%ﬂegobgrghe

change-over switch gt Fg %Bﬁz_rp dsé&, %t he Yegl s ers
control | ed succe@Ea¥lel P¥ & jandy axse reentrolled sequentisily
lines C1, C2, By digitslasignalle dromithe dantidE cipeiidn30f ihhe
vertical bl ank| t Lreuit
30 delivers th % %83 &E%P ?B% %@%ﬁ%]ﬁ%néé%+r§*ﬁgﬂ {’ gﬁPI at or
CV03 for exaanQhGW'yovﬁv sWwitche3132 | Faxtthis puwpose hethe nnegistblrbe
the registers 432,441 rgocgggr ot so as to
be |noperat|ve%?;luen‘?\ﬂéﬂaiil &, 3 e &*d%ﬁ%fﬁcl\&nésc 0 %t%ntﬁe Bhase
conbrol of the ¥ tea ip f"vm fihe gentrahi3ines C1s (s
necessary becaudk,tse asatesbé, o@emvreemn/ecmmmmma@:emarrl er and :
so the adJ“StneﬂﬁrGicélpﬁfﬁﬁking time of the control circuit 30. If

- the control circuit 30 delivers the digital signal
for the frequency control of the osé¢illator CVO3 for
example, only the register 32 is activated via the
line C2 while the registers 55, 41, 40 are controlled

via the 1ines C1; C3, C4 so as to be inoperative.
Hue ad ustme t for NTSC -

~ During NTSC.Operation.;a.phase_control of the
chrominance carrier with the phase shifter 6 is not
necessary because the étageéﬁ?,fB,only-receive one
chrominance carrier-and'so'the-adjustment of a phase
g\/ relationship betpeen_two‘chrominance carriers supplied
is not necessary. = During NTSC operation, the phase
shifter 6 is utilized for the menual adjustment of the
_ hue. For thia‘purpose,va-contrélfvbltase which can
 be adjusted manually externally, passes from the
terminal Z to the phase shifter 6,_thefpha§e rotation
.of which is adjustable thereby. The phase shifter 6
is controlled by the voltages N and BG supplied, so
that the alteration in the phase rotation is effected
only during the pefiod of the colour burst and the
phase of the modulated chrominance carrier remains
_unaltered during the line trace interval: On an
alteration in the phase rotation of the phase shifter 6
'during the line fly-back time, the phase of the colour
burst alters .at the input of the phase comparison

-
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rel,ati.onshi p between two chrom nance carriérs supplied is not necessary.
Duri ng NISC operation, the phase shifter 6 is. utilized for "the nanual
adjustnent of the hue., For this purpose, a control voltage which can be
adj usted manual |y external |y, passes fromthe terninal Z to the phase
shifter 6, the phase rotation of which is adjustable thereby. The phase
shifter 6 is controlled. by the voltages N BG supplied, so that the
alteration in the phase rotation is effeCte® only during the periodof the
col our burst and the phase of the nmodul at ed chroninance carrier remains
unal tered durin el ha t a t n ase
rotation of the%ﬁgée 2ﬁ & ﬁ Er %?1% k’r’%‘e"ﬁ’ ?bﬁéﬁé#gﬂcé ?hgfiﬁgse

t he col our’ burstpE@d@QQdaintﬁbelnpsﬂ htmueVKKEbe cdPinee sthe synghrogpage
L4 and hence thcygiiged ahbheisefcsgpnssﬁwd@r wr%'@eﬁb&umseubhat ar

VC03. - Since t onpous ation 1s then ef on anot her
denodul ati on aX|§:f¥ @ch Pﬂ tops: 4B HS§|red

manner . It is d&eﬁmoosnahher.durungﬁuﬂsﬂsuepussﬁbneptdurnngethe hie

Chr o nance. car rfovupshts fe' Tekre Hhe. Beldd’ ot g 1oFodt RARRECIC,™

solution'with a|mhtesedoandhtopsm:bfthm@hasmmf bbhe tmodulated

advant age, homew@ﬁr%ﬁfﬁgg ecg QRGeS tHE V11156 C6REEY iﬁg ?@g 1Gol our
burst and not for, t hro nce carrler durin e ne trace
Cntorval . Thi e, EATRHTRAREERe0. ARIIKCR A LS TATARA AL BBSI 1 1 he

phase; rotation qﬁMaaéfoctthbeconduhaMu&stﬂhssrthuxadwuntsgeQIhowetsrhut
Gt e ons A ETHEEThASRR? Sl ) Y A fhabfl O AR
burst snd not for the modulated chrominance carrier

during the line trace interval. This is an advantage
because disturbarices in the change in the phase rotation
can affect the modulated chrominance carrier directly
but are suppressed in the control path of the oscillator
' VCO3 because of the high time constant.

The search circuit &4 is provided for switching
over the standard. The ‘search circuit 44 is actuated
by the FP pulse and - switches the whole circuit over
to the individual nodes ot operation, namely amplitude

| modulation for NTSC and PAL (a), NTSC NTSC with 4.43 MHz (X),
NUAN NTSC with 3.58 MHz (N') and SECAM (¥) with the switches

" 1llustrated, via the outputs A, N, N' and F in succession,
each for the duration of about 6-8 complete frames.- At
the same time, the seerch circuit 44 interrogates the
outputs  of the identification - circuit 19 as to whether
a signal with the stendard of .the particular mode of

" operation set is being received. - As soon as the -
fidentificetion circuit 19 indicates the presence of
a signal of the particular mode of ‘operation set, the
search circuit 44 is stopped and locks in on this
position so that now the signal of the particular
standard can be received. - Let it be assumed that
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switches.the whole circuit over: to the individual nodes of .
operation,.namely anp]itude modul ation for NTSC and PAL (A), NTSCwith 4.4
MHz (N), NTSOWIth 3.58 Mz (N:) and. SECAM (F) with the switches
illustrated, via the outputs A, N, N and P in succession, each for the
duration of about 6-8 conplete franes. ‘At the sane tine, the search
circuit 44 interrogates the outputs of thag dentification circuit 19 as to
whet her a signal with the standard of.the particul ar node of operation set

I s being received. As soon as the identification circuit 19 indicates the

presence, of a %Msefsiéﬁamaﬂtnubalsm dfs cagﬁpmed)ncéeehethﬁﬁ gearch -

of Che parti culPkEMNhBy EAR BRarER. PhRuiY 4 Yoy Elhefhn hEp” 077 -

-19- an NTSC mmmﬂ.timn hA3asé imtersogaties: theo thput\mtof ethe nkdeBtirhe

h t- h t :
The output P off RAFIGR SLESRLETADN, Sinee mYPAL ¥idhallry bEIAGOY 3
bei ng . recei vecl-‘e‘!%vﬁélen?hﬁl ddengitdcatiion P@-Rféﬁ‘?/e?% delLivessclbeval ue
o 5 i et Viacron e, e ot LT eSOl
of the identi P?‘E‘g +B?F§PPQB| pw%cgessm% %q%q d’?&é I?R%WE% ﬂo!to bei-ng
recei ved, the \Ml&WPSCawith" &.43pNEz and mmmeMMdoutpuSeH#ch '
cireuit 44 sw t&Pegnevf{:eheg.&iﬁa‘E%ﬁ %fiz‘%gﬁr@t"int hi Sﬁg%es' 95?%;9@%5?5. the.

outpuet N3 of the i e
is al so closed ¥® likewiae Bat(bping meceived the woltege hﬁalﬁﬁqﬂgﬂcy of

3.58 Mis by thegp 818t She oﬁ't@u'bdm igrid gHOBéFON | d1dGuigvadet ects a
5|gnal of the rE&f%g{,SDSQ%}'%o %ﬁe mode of operation N' and interrogates
the output N3 of the identification circuit. 19. In
- this capse, the switeh N' is also. closed so that the
bgnd-pass filter 4 is tuned to the frequency of 3.58
MHz by the capascitor 5. The identirication circuit 19~
now detects a signal of the mode’ of operation set,
namely the NTSC signal with 3.58 HH:,_and ‘delivers the
logical voltage value "" at the output N3. The
search circuit 44 now recognizes that, in the mode of
. operation set, a signal of the associated standard
\v,g*/ is bdeing received and locks in this-position._ The
- ' NTSC signal received with 3.58 MHz can now be .processed
by the integrated circuit 1.  If no signal at all
which can be recognized by the circuit 1 is being
received, the scarch ‘circuit 44 continues to run
cyclically and goes on interrogatins until a signal
which’ can be recognized by ‘the circuit 1 is again
detected. : . :
The mode of operation of the frequency control
of the oscillator VCO and of the oscillator .34, )
indicated in Figure 1, is: described in more detail with
reference to Figure 2. The - components_which are
aireddy contained in Figure 1 are provided‘with the
same reference numerals. The frequency f£1 produced

over the standard. The search circuit 44 is actuated by the FP pul se.andC
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nanely "t he NTSC S|gnal mﬁth 3.58'N+t, and delivers.the logical voltage
val ue "2"- at the output N3. The search «circuit 44 now recogni-zes that, La=
t he rede of operation set, a signal of the associated standard is being

received and |ocks in this position.. The NTSC signal received with 3.5
MHz can nom1be processed by the integrated circuit 1. |f no signal.at al
whi ch can be "recogni-zed by the circuit la?és. bei ng received, the search
circuit 44 continues to run cyclically 'goes an. i nterrogat| ng until a
si gnal which' can be recognized by the circuit is again detected. The nbde
of operation fr I V f t he.
oscill ator. 34%?ngﬁ8a9§giiﬁ'%oaﬁrwéd@ f% %Q%%ﬁf‘%édaﬁh?ﬁgr go 8‘3?21‘\% W t.h

ref erence to ‘Frgfiscence time.conRerrkthisiperpose, atheanpasuminged in

Figure | are pgﬁ!hdeé%"ﬂsh ptrbﬁlﬁﬁi@ ff‘éﬁrmerﬂfﬂféﬁbi rrelih%nkpeq'&‘ncy fa—

pr oduced ned

h ||morvan srmm ur i
reference ti me®f éo& iﬂ’s%ﬁ mepns of\ b li‘ﬁea%%\‘? pggsén gcon P&ﬂjced from
t he reference theqgatey 460 saf &2 .to W& twammhssiﬂret he Ehenttmq?ﬁ!w;d £1 .

by the osci il SPEoaBReRrd” thih Yad IREERE NG, 1 5325? 1avah gheolooc!
switch 31, to cmliqpo,ﬂyofaqmﬁﬁdglqmnmmatewinc 51Thrtmgahea control
signal at the l\/bfl & itm %ﬁﬁ‘co tféer V\ﬁlﬂf JLhi %%hh.ﬁh@ tcgdﬁtﬁy as

"0 from he Zéﬁisﬁgmh%%‘v’arf‘@ B onet ot L he, sERPRRREr o chirr o
pukses 49 servehisr wolrks adternatuly cesloat sbifthpegisberaand 46 a During
the ”eq“ency IR T e O %Pé‘ﬁ V@Sﬂp&ﬁwa’tﬂa’vﬂ‘iu@@d roed 5! value
from the sate 46 with a value preeet by the director 48.
 The shift pulses.49_serve ror,the.reed-in and readout
of the comparator 47. During the frequency control,
a deviation between-gctual'value and desired value
is generally detected as a difference in the first
inatance. The voltage corresponding to this difference
is added, in the adding stage 50, to the value which
is stored in “the register 40 and was obtained from a
preceding measurement and which ‘passes from-the register
40, via: the change-over switch S1 turning eyclically,
o to the edding stage 50.. .
\f’\*/ ' Let it be assumed that ‘this has the value "O"
at first. The result from the adding gtage. 50 reaches
the register 40 clocked via the cyclic. change-over
switch 52. An snalogue:control voltage is formed
from the digital value present in the register 40,
by means of the D/A converter 42, and passes to the _
oscillator VCO1 to control the frequency. - As a e
result, a new output frequency £1 appears which again
‘enteérs the digital comparator 47. and is there compared
with the desired value from the director 48. A new,
smaller differential value appears which is added,
in the adding stage 50, tofthe_value in the register
40 obtained from the preceding meesuremeht.eﬂd is




I's generally detected .as a difference in the first. |nstance The vo1t€§ggz>
correspondlng to this difference' is added, in the adding stage 50, ‘to t

val ue which.is stored in the register 40" and was obtained froma preceding
nmeaswt enent and whi ch passes fromthe register 40, via the change-over
switch 51 turning cycllcally, to the -adding stage 50. Let it be assuned
that this has the value 'O at first. Th esult fromthe addi ng. stage.

50 reaches the register 40 cl ocked via t he 6@c||c change- over switch 52.

An anal ogue control -voltage is formed fromthe digital value present in the

register 40, by ngaasnohehlciRbo %ﬁ%vi"e?!!e% gyd pa&feértghwe asabylator

VCOL to control ¢ uen ul t nom/out ncy
appears which agd?ﬂpgﬁ? i‘@sﬁlgpPaﬁh@bﬁﬁﬁF%& i 48¢ ncSPﬁ&ﬂEGd
W It h the desi rﬁﬁ tm-ueghrghet w;debWte&B 42, A rmeas "gpératohbeape! i It ﬁ'
val ue appears | val ue e
regi st elrop40 obt m%ivgﬂw ﬁﬁ&ia 3& dﬁ‘&*ﬁéﬁéﬁz Yaoja‘ﬁ?i%ﬁs h§e°9§° bgl n
read into the redFserrnathingAmope disamddedndn dihe raddimgtayageobOt he :
oscillator VCOL i|gn@oghe GDiﬁbnﬁﬂ gﬁh g@gﬂ%ﬂ% Eﬂe)é“r’]‘gésiﬁeaé%hg ;ﬁﬁ?ﬁgue

operations are ré ed, unt
nothing nore is agﬁ'é%r?:ﬁ ?ﬂikaﬁﬁl Aglivexed; vy khe W@ﬁ?ﬁv?ﬁt?ﬁe fegi st er
40 as well as thmwabsgunecanstableobmga &t iwieiolll $he thiveqheAcgORIert er

val ver ““Wnen ( nchd8, £18 d6618ba ¥alie. ", WY Wil qompiiabes #57abERgss
i S-\sﬁn say when a¥he ?Etfse:ggﬁéaaf Vaﬂ»@ecd'@'ar dhat 4= %o sayiwoent ald " 0",
tch 54 is twenedtpltaues !:he ¢ORRATYLAIS 18P ddMiing Othe!r sH8EeSROML,
pU|SeS 49 can reafﬁbtgﬁiﬁgﬁ'gheﬁs opened through the detector 53 so that
no further shift pulses 49 can reach the register 40.
' The procedure described can also be applied to
.any desired number of oscillators for the production
of a plurality of stable. Ireqnenciee £1 - £4 as
;1ndieated by the additional oecillators vcoa, VCco3, 34
 and the register. 35 111ustrated. Resonant frequency
‘of the band-pass filter 4 -and hence frequency of the
oscillator 34 are controlled from the register 35 by
~connecting in and disconnecting capacitors by means
_ of digital signals in the manner deeeribed with reference
U to Figure 1.
' The ¢course of ‘the. control operation is illustrated
by a graph in Figure 3. The graph shows the function
of the measured oscillator frequency f depending on
the value present in the register and hence the controlling
- control voltage. The desired value of the frequency f
is entered as "100" on the ordinate. ~ ‘The function
is represented by the curve 56. It is assumed that
the voltage value produeed by the D/A converter adjuets
- the oseillator to a frequency which produces the meaeured
. value  "60" whieh dirfers from the desired value "100"
'by the vaslue -40, The value of the register is reduced
by this: difference by means of the -adding- etage 50.
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The procedure described can also be applied to any desired nunber of
oscillators for the, production of a plurality of stable frequencies f1 - rq
-.f4\vas indicated by the' additional oscillators VC02, VC03, 34 and the
reglster 35 illustrated. Resonaht frequency of the band pass filter 4 and
hence frequency of the oscillator 34 are controlled fromthe register 35 by
connecti.ng in and di sconnecting capacitors,hy neans-of digital signals in

t he manner described with reference to FI e 1. The course of the control
operation is illustrated by a graph in Figure 3. - The graph shows the

function of the ur, r el d [ t
present in- the ::5? g&iﬂiiﬁgﬁﬁgﬁi:é @g jgg; is gﬁ?ggh??b%%gﬁiideiifhﬁh
desired val ue oThehaemr @ i mew s " 1%0ersupoRs Ve The
e DM otced hOMnARIABE drbdn 4 rifther| bohbra1owpRietitn. 1o ¥ 200
whi ch produces PRB Bea 8o thay th %@éﬁiiiﬂgﬂf’f EPIVERGH #}@Mf&i val ue
d'lf‘)? by thg,vabwﬂé& dovleto/cthe désihedr eglabcetiep bydebep by tPThe = . -
i fference by e
of "90" is give g@? ?‘ﬂé“pu@%#? %a&g%gﬁdﬁf %Peﬁaé‘ﬁ‘@"%%ﬁ Wsﬂ%&
Thereupon, the b khe giguresct, @i c3, o4 ubhpefigymer §| naRneAqnKing | t.

can be seen thagy h I r l*mgy ) o doMFure 4 he
desired val ue s? % %d¥§zg}iﬁél$§ fﬁ | VI rg;§h8?§ S tg&ﬁ%éﬁ? it 1s-adjusted

are represented® !? EP 2 frgquene esenting the.
i Ntval val ue of theWecamménwdsthsef oguthe4oblm:xfa]na!inmgited val ue

oo et heSe lagr it Y | GPEOUIRUR°1! chi® 160l 'St gopr bec
is particularly advantageous in an integrated circuit
becguse the number of components :lnside an integrated
circuit does not appreciably 1nf1uenoe the costs of the
circuit. The circuits desoribed may, however, also be
used individually on their own in conventional circuitry

4in order to solve the problems deséribed.

~

NI,
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IS, partlcularly advantageous in an |ntegrated cijrcuj t ,because ;t he nunber i&{)
of 'conponents inside an.integrated circuit does ‘hot appreC|ab”y influenc :
t he QOst s of the circuit.. The cisrcuits described may, however, also be

used 1'ndividually on their own in conventional circuitry i norder to solve’

t he probl ens descri bed. * C L M S * CLAIM1

circuit for the col our decoder of a PAL col ourtel evml‘lm““lEIMIMHMVl ng
an adding stage (7) and a subtraction stage: (8) for thet c¢hrdni nance
carriers fromtwo |ines succeeding one another in ti me and havi ng an
oscillator (VCO serving for t he denodul ation of the chrom nance
carrier, characterised in -‘that control circuits (17,39; 18,6) evaluating

the colour bursts ‘taken fromthe addCidIMSage (7) and the subtraction -..
sLage (8) for the anplitude.adjustnment and the phase adjustnent of the ’
chrom nance carriers I|ed to th Lng" st.age t
subtraction stage #B)’ &F‘LeEFé P@e&ilrﬁ“tih‘e o4 olr, éﬁct" ) zﬁc? t he
Eggfgtatedd CPALUIboﬁohrceeuewmsiondmgchdhe&rmmning/an(addﬁng stiageayi t

o] et n i o] VCQ, | rcuit
I s connected ??31 gf‘«gr ngl %‘?&;ﬁ?&% %%nhtessg’t |£c§%t tfh(e an etxé'tle{(elrﬂhga}]&"l '
r ef er ence- f r eqagémd preéolfroge ty@tjrld@e(sz)sucz:eedim Qne; @nothele dnii ki B clai m

1, characterigg |nh5 anp ©3diNqlatorVol(vid . dervingortgol | iyne the
anplification sta ?3) Tn t he undel yed (E)r del a ed nﬁ nm.nance

carrier (F) i9esod Héé%toft ffhe Sh7OMiANCER) GART &LS%&&,%L_._"

R o (i S somepioframa 47,28 odmay elalimiavg 4 e

char act eri sed SOt P }P q"eé\k%? fa‘f?ﬁ‘f t['ﬁéd(eaé‘f%% %d‘ dur’ ngCllgLégAM
subtraction stage (8) for ‘the ampl tude adjustment and
the phase adjustment of the chrominance carriers (F)
supplied to the adding“stage (7) and the subtraction
stage (8) are provided in the integrated circuit (1)
and the integrated circuit (1) contains a digital
frequency - control circuit (30) to determine the
frequency -of the oscillator (VCO), which circuit is
connected to a terminal (H) for the connection of an.
external reference-frequency voltage source (2).

, 2. A circuit according to claim ], . characterised in’

N that a . control voltage for controlling the

' amplification (stage 39) of the undelayed or delayed -

'chrominance carrier (F) is obtained for the amplitude

adjustment by phase comparison (17). f the colour

bursts at the outputs of the adding stage (7) and the
‘subtraction stage (8).

-

3. A -circuit according to claim 1, characterised .in
that for the amplitude adjustment during “SECAM
operation, the SECAM chrominance carriers of lines
succeeding one another in time are applied  to the
- inputs - of a phase comparison stage (17) of which the
output voltage appearing during the period -0of the
unmodulated SECAM chrominance-carrier: oscillations at
the beginning of - each line is used to control the
amplification of the undelayed or delayed - SECAM
~ chrominance carrier.
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operati.on, the SECAM chrom nance carriers - of Ilnes succeedlng one )
another « < ntine are applied to the inputs of & t age ’
(17). {of which -the.output "voltage appearing d erlod of ﬁ@ﬁ
unnodUl at ed SECAM chr om nance-earrd er oscill ati onH m(!r ,ﬁ&iu

each line isrused to control the anpllflcatlon ayed or
del ayed SECAM chr om nance carrier. . : A circuit accordlng to claim

1, characterised in that a control voltage to control the phase shift of a
phase shifter (6) lying in-the path of the-undel ayed or del ayed chroni nance

carrier is obt@Jnedaf061£@@i9haé@o@éiﬂétEsnéibymeia'UéﬂhPEcQLz gapigse of
t he col our bur @pearl % g t he

subtracti on st&RRE (B)centre} aY? hagg "t °?P§EﬁlnﬁhﬁIHbPﬁﬁ ghist of) a5, A
circuit acgogcphayet oslgiﬁterr 4(6) I:jni(angcinrthedpaehtbat thEutﬁHa;tﬂyéal ?Eer h(.6‘)'~

til us nt o e hue.

IGS - 16\ Ii?rcuﬁ %ord%ﬁpﬁg c+'g‘|g?n régéuﬁrggtgﬁgggﬁea iEf’ﬁa g?ﬁﬁr nal ly
adj ust abl e voladilpstmentr i by %Yﬂlﬁaté¢n1nﬁltbi)pbasehef0|tbeltconburs .
applied (o 2 qEs©! dpednh oéttherepaaéguéhbét{?ﬁe(éaaigg stége’ gﬁghase

according to clal arac {lse I n vari a

shift of thé H&E% tien stage; (8) %he‘ﬂhﬁtigneﬁ9ec§|vﬁlbﬁﬂy
during the pemaﬂhlﬁtidm& a:x)imu(vburst or only during the line trace
interval . 8. A circuit according to claim1, . characterised in that "the
PAL. oscillator and/or an; NTSC. reference- casrier oscillator (VC03) is
syachr oni zed Bt h By t¢k¥¢¢%ﬁu@ﬂ%®fdtMMtt@Icbainuii (ebaractiebisedeinol our
burst through ghad L «he ClpRade siftter P6) id Gtifi'i&dacéeff'bag kgg! @l m

1, characteri déion (N) for the manual adjustment of the hue.

6. 'A circuit according'to claim 5, characterised in
that -an externally adjustable voltage appearing at a
terminal (z2) of the circuit (1) is applied to a control
terminal: of the phase shifter (6)._ -

7. A circuit according to claim 5, characterised in

that the variation in the phase shift of the phase

shifter (6) to adjust the hue is effective only during

. the period of the colour burst or only during ‘the 1line .
A _ trace interval.

8. A circuit according to claim 1,. characterised in
that the" 'PAL . oscillator and/or an’' NTSC. reference-
carrier oscillator (Veo3) is synchronized both by the
frequency. control circuit (30) and by the colour burst
through a PLL circuit (14<16). = m

9. A circuit according to claim 1,-*characterised in
that a measuring pulse (29).of defined duration is
produced from the reference-frequency voltage-and' the
particular freguency measurement is effected in the
frequency control circuit (30) by counting the number
of cycles of the particular voltage'to' be measured
during the.period of the measuring pulse (29).'
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that a measuri ng pulse (29)of .defined duration is produced 'frontt?iif§:>

ref erence-frequency vol tage and the particul ar fFEﬁEéﬁCy*nﬁasuLenent S

effe&Led in the frequency control circuit'(SO) t he nunber
cycles: of the particular. voltage to be rreas i@’ "FI’I od of
ng

the -measuring pul se (29). 10. Acircuit accomm
characterised in that the neasurenent of the frequencies of a pIurallty of
oscillators (VO01, VC02, VC03, 34) is effected cyclically in _

succession, in that an input of the frequency " control circuit (30) is

swi t ched over,jg by ?ofﬁ‘iﬁ%hto(?i‘%im 1CVC]££S?§Lge'; iBeq in
successi on between the outputs e UscClI

according to dhatnthe mepsurenentcef | the hbrequenciesuofl at ypdarality -
synchr oni zi ng dgin@sc L at 6 outml, Ofvcéil? fveassrncuioﬂkf OéffEbESH' t

30) feeds se {.e eqgi ters 4

guc%e55|on lﬁyéi*ﬁﬂ*{xg ofS %ﬁé?ﬁ#i?%glsi%r%hgbrﬁéucénEBﬁtrBf the
vol t ages forfnﬂquenguuﬂnqntnohgciréwm?t(Dns isrswghcﬁédtGgaygrtﬁysa(33
43, 42 12 achey ai tefised in
output)of the%#%utéjﬁgé%ontro C|r f r%t lgggigine Bed® uFﬁesﬁiPBH
with the inRft¥een the,outputs oF th%SOSC Rlatqn$- 40) and the

regi sters are activated cyclically in Succession. A circuit

according to r 1 char ac | sed that the cyclic
swi t chi ng overc‘l'f rorﬁfqoieﬁ%"ilrt o“f?%\"ii'é%dt? h%i‘?r&ﬁsbf awﬁte on
ars_effected dihathg fdre a@urelity mlmwmwﬂng fuﬁceruns,acenédl ng

to claiml, hian erdese to é _

connected to the&"alq"trlpudtf's Q:fﬂé‘ ﬂt@% eﬁ{k;nécéﬂ con roﬁgf%ﬁ%ﬁ (3 fe%ﬂﬁ is

wired so thatSeRaFrat&qy S%%m%nd 3%n th@lvresbﬁhnoeyélkquhyy oinan

external osci |duftidi!s\si<3r{,CU|€hé Yow¥putd .of which registers produce
control voltages for the synchronizing functions
through D/A converters (33, 43, 42). '

12.. A circuit according to claim 11, characterised in
that the output of the frequency control circuit (30)
is connected in parallel with the inputs of the
registers (35, 32, 41,- '40) and the registers are
activated cyclically in succession. :

N 13, A circuit according' to claimt-lo, 11 or 12,
characterised in _that the cyclic switching over from.'
field to field and the measurement or activation are
effected during the vertical blanking ‘time.

14. A circuit according to claim 1, characterised in
that an internal oscillator (34) is connected to theyr'
input of the frequency ‘control circuit (30) and is
wired so that its frequency 'depends on the resonance
frequency of an external oscillatory circuit (4) and in
that a correcting variable is obtained by measuring the
ogcillator - frequency and. is superimposed on the
internal reactances of the oscillatory circuit (4) in
such a manner that the oscillatory circuit (4) has the
‘desired resonant frequency. ; _ _ -

b
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that a correctlng varlable S obtalned by neasurlng the oscillator g
frequqnpy and. is superinposed on the internal reactances of the
oscigllatory circuit (4) . in such a nanner thaf fhpencrilLatnrv cjrcuit

has The desired resonant frequency." * 15,
circuit according to claim 14, characteri sed i r“mwtl I“"M!w”" tory
circuit (4) is part of.a band pass filter (4) of the -
chrom nance carrier (F). A circuit accordlng to'cl &

characterised in that the voltage obt ai ned by the frequency neasurenent is
fed.to a digital conparator (47) which |s fed with the desired frequency
val ue and whi ch .wor ks alternately as . shift register and as a
conparative _counter

g ure 2). 17." A circuit according to claim116, -..
characterisel®rn tAafikc FFfEFSHf@éPQVGPt5§éiﬂbt vn&&ﬂ&iﬁgﬁiiﬁﬁgqiﬁeucn
(47) ] by lfleShaedtnet uebimeabayt edfcuit E(ddedst part of adﬁam@-iia@ed (50),
to the volta S r.om.a in
measur enent Q?ééég ?g&mliglga ?h %ﬁﬁeg’%g%' %{}dé’?‘% %ﬁ%ﬂ\wa&&ﬁ r@l"ciﬁ gu?e 2) .-

(B).

16, A circuit_&ccdrding-teﬂclaim 9, characterised*in
that the voltage obtained by the frequency measurement
is  fed to a digital comparator (47) which is fed with
7 the desired frequency value and which works alternately
as a shift register and as a comparative counter
(Pigure 2). | R |

17." A circuit according to claim 16, characterised in
that a differential_voltage.obtained}ihtﬁhe ‘comparator
(47) by desired/actual comparison is  added, in an
adding stage (50), to the voltage stored in a register
(40) and obtained‘from a pteceding measurement and the
sum signal serves for the frequency conttol (F1gure 2).




