2067046 ," AMPLI TUDE MODULATOR CI RCUI T FOR MODULATI NG A VI DEO SI GNAL ON A
CARRI ER SI GNAL" The invention relates to an anplitude nodulator circuit for
nodul ating a video signal having periodically occurring reference signal
portions on. a tarrier si gnal , conprising a nodul ator having a carrier input
termnal for receiving the carrier si gnal ,, a nodul ation 5 input .term nal
for receiving the video signal and an out put termnal for supplying the
r-esul ting anplitude-nodul ated signal, a control |oop coupled to t%(eﬁ au](b
‘put term nal and including a sarrpllng circuit which is active % 48
arrpl ing during reference signal intervals, said control |oop generating a
direct currentANFROBAPERR YODYATOR gHRCUTD FOR OMERITATINGN At GIDERES IGNEB OONs iAgnal .
Such a nodul at gip1ek " Sidvhe,must be of such a construction that the
anpl i t ude- nodul at ed si gnal at the output term nal does not cont ain a
carrier signal in the tinme intervals in which the video signal has a
reference value. To this end the video signal is usually brought to 15 a
fixed level, for exanpiventioneerstesfta atl @i BEHC mb@Lliator tdlirsul © ek
correspondln p i 0 I C Such a
Fechni que | o TenyaRuRl aPYlact Bl o o8 1P N Dbl Bt B
st andar ds. Thalangpl pentdensfont aecarsierusigedl c apmrdsirg gt mehidntere hEéP@S during

the references d808lr iiAbSF UAkRinadOfor receiVingl & LEA-iRrCgna8! S nBHS atiBY
however occur at the output term.nal of the nodul ator durin thes

i nteer val s, Swhidti ESFUPe b Xarpr &S UAtE f8e by 98R SSPmtetty 27 (PUEREE rﬁ?ﬁ’ﬂjr'?tlor a
direct curr en‘fon)fsﬁﬁmymg tHaeewdnﬂlmn@gm@ummet-m@uluaéd atigmals ea:tmdobyLoop
fluctuations |n the su Iy I ature enc n
circuits such” ar?tluﬁb% gﬁ%e a\’ﬁ'g é‘?%%ﬁ ﬁg&%? g‘li gl%‘gp Sémgkn samp?mg‘ S ﬁé cl%r rier
| eakage". Thiwhichakagstivn fhe %ﬂ@hmtdsalﬁmrefmngsi eHgepl palrtPrWSde%alglm ng

the nodul atorc&ltrrsyllt @&Qaingaar&&&vceueh@r& RodRAYi & IsAgn sl gBAl 1S
used to d\r/vk\/ he nodu as a result of which t%efaut i § conparatively

snal | . efddithrny Hoebitf Véded HPYe power. Another possibility is an
accurate 30 adj uskadita AdANALLO WS roQild eSS vef of RAcKid &Uhitxhﬁtlc&u(ﬁhaﬁn

2‘31532:){? BT e . thz'e Iar?np]t. tmée—mo &Ig%e%gélgr@alll S« tttl]m ou pukttérﬁgga does no%gcon a:Ln

a carrier signal in th= time intervals in which the video signal has a
reference value. . To this end the video signal is usually brought to
15 3 fixed level, for example by means of a clamping circuit, this level
corresponding to an output signal which does not contain a carrier.
Such a technique is used in colour encoding circuits for the NTSC or

the PAL standards. The amplitude of the colour sub-carrier must then

» be zero during the reference signal intervals.
20 In practice a carrier signal may however occur at the output
[ terminal of the modulator during these intérvals, which is,for example,

caused by an asymmetry in the modulator, a direct current offset in
the clamping circuit or variations caused by fluctuations in the supply
voltage and/or the temperature. In encoding circuits such an unbalance
25 of the output signal is known as "sub-carrier leakage". This leakage
can be eliminated for the greater part by designing the modulator
‘circuit such that a relatively large modulating signal is used to drive
the modulator as a result of which the fault is comparatively small.
However, this regquires a large power. Another possibility is an accurate

30 adjustment of various portions of the circuit but such an adjustment



to an unwanted variation with tinme. Swi ss Patent Specification 282, 896
discloses a circuit in which a control |oop produces a direct current
conpensation signal as a 5 result of which signal portions can be brought
to a predeternmined level. This |level nust, however, be adjusted and may
vary with tinme. The invention has for it object to provide a circuit of
t he above-nentioned type in which the sub-carrier | eakage is automatically
~reduced to aid atige-Rubailing, lbhile thel REshIty €Rét<dF REYWULEES baNswXebtivide
_~odul ator circuit of ;ch‘ﬁ t\glge .descrti bﬁd i n the openi ng paragraph which is
characteri set PR YRR TR EFYHAT W AE™sai d nodul ation i nput terminal has
a val ue such t haSwidsePsiEndt Smsnifficaigoan?fil,Boé elisothdest @kistghalinavhidhe sai d

out put terninal, is,;54B85) %@ghééésyaié}%@@@&@&@fﬂg@s@k%@gﬁ%f bg said

carrier input 15 termnal during those periods en the sa ng circuit is
active, amd ¥oeaittofe vBHh istoeRd REWRUCAE gfanc be diondtituitohe rpredatrimdesd devekkder
stage connecig¢ i&dihpusgi doiteRlitbd 8a5Hd1_E 0 may SREQNE tH0PidLQ! | 0op may
be provi ded whi c%ﬁi} ncl udes a second saglgjl ing circuit which is active for
sanpling during T8 ePEREEC8; FafFor Miter PHEET SUPGOE R FREGHET &F 34F 1 oop
generati ng aalmseanshtdbnieal typel rihewiiaho tipe rebtdcairist Jrrakadeons adldiohatitalldy t he

signal at t gk t%ugp#gr&ge&geﬁgl of the nodul ator, the first nentioned
e

control | oop beling coup to the output term nal of the nodul ator via the
adder stalge. TheTh¢ Asvertdnnrwiovidrp anagridhpdd gedulatenpriricabh oft tepe tipe i r st
25 input terdadealpdd iMhiHehoseihhOsardqr I LANGE i8] ARhetdlised GORRA itRON
stage has a second input term nal _ang,an out put termnal _included in the
first controf*98bFEt Fﬁ? Saidreduhrion; {ppyt H%"S‘F—H@l d3Faf BRI PIch Ehat

stibst anti al | sheegaid resultial anpllitudef mbdidasedrdignal aitheh whpditout-gutriteahirefl

t he nodul at oy | ch i b ntially i p t_of. . the .si . .30, at . the
carrier inpu S }tggif%taﬁgialé# ?%%p 7O u'ita'? %pg\%T g&glﬂgﬁglth%t % %egés}gtglg?clél Eliter

i nput t er¥ ntarmipal duying ghosecastriqfigr vinrp the ssamplbiridodirami&nis Retive,sand

sanpling Ci rgiiitt tAS aRfli e Inddlui £&r EUFLRR! slra¥el RhpPill &n RRkaF Idesgt hat
the control |oop causes negative feedback. Wth the above circuit the first
and second cFIREFES FRyEHFoEask odtPute FRRFENST ARG AntGTRE \FOntRRL dPgRdiaYat t he

carrier inpue pesvidedl wiigy incl3des a second sampling circuit which is active
fof sampling during reference signal intervals, said second control
20 loop generating a second direct current compensation signal for
addition to the signal at the -said output terminal of the modulator,
the first mentioned control loop being coupled to the output terminal
" of the modulator via the adder stage.
The first control loop may comprise a comparison stage a first
25 input terminal of which carries a reference signal, which comparison
stage has a second input terminal and an output terminal included in
the first control loop; this reference signal having a value which is
substantially equal to that value of the signal at the output termimal
of the modulator which is substantially independent of the signal
3" at the carrier input terminal of the modulator. The signal at the
said carrier input terminal may have, at least during those periods
when the first sampling circuit is active a direct current level of
such a polarity that the control loop causes negative feedback.

With the above circuit the first and second circuits may not be

35 active simultaneously. The signal at the carrier input terminal may

¥



have at.| east during those periods when the second sanpling circuit is
active a second direct current level of such a polarity that the second
control |oop also causes negative feedback, the second direct current |evel
devi ati ng fromthe first direct current |evel. The second i nput term nal of
t he conparison stage nmay be coupled to the output terminal of ‘the adder
stage while the output term nal of the conparison stage nmay be connected to

~e~the first and second sanpling circuits. Such sanpling circuits may be
Sganpl e and hekvd afi leastt sluriie thoges peticy whett ttherse(taﬂ@rsjamﬁlﬂugsesmidtadder
stage for 14-a00LRa 2 QULRe NARed JEARIALAG 3E00Dl, L Qchles GARLLE 8l onal
during the perlocf sanp |ng RATEUR PRT AcTi ive, or
a change: ovetecend tce"htlfQiJr 1aﬁpla}sﬁg:aasel$ megeticigr Fesrdbakky dihet seqond digiedt

carrier i npt&rl_@rtmleaél @H(rié’kﬂn&;hﬁ%ﬁn a%lf@s.ﬂ& \@ﬁ@@cé f&aréér{tﬂeééarrpl ing circuit
I's active and for Fg‘t")l/ the carrier 8% to the said 15 input term nal

during tHe period* Wt\/\ﬁ?’i’ﬁ‘fnﬁhéff tCOTRR SRS TN PR seqypted
active. The ﬂonmtdaﬁmﬁltéﬁmﬂfaQVbﬂ&ﬁleaéﬁd%HQﬁ@eﬁﬁtﬁﬁtleoﬁhé Ratgoter®inatui t in
conmbi nati on a secand a t ude. modul at o ui L. for dulatjng a
second Vi deows%genﬁ’mﬁ%rvlisﬁﬁ p@ ?o"éé}ycgf ko) c%rdr%ngt%re e%lerrs%nﬁuén&)ssleﬁ?fé 20
portions on sampb@ndixarviteer Sscgrmhpltrmecsmmd mayp be t srdplencehd] adlagr circuit

conprising a;seeand rpdul-aior thaw @gr@ne%eeamﬁ@rg IsRLodd Rbed SEQLNEL, T OT
recei ving the second carrier signal, a second nodul ation I nput _term nal for

reecei vi ndot Wé‘dé@%oﬁdp‘%s&eéhﬁeﬁnféﬁas&ﬁ&“h ségRn §oothep Gertier nfimp! fdiring

suppl yi ng t hher psnilolii 610 t3A€ GMdwRIEN thelGRreD dampl B 25raﬁ.ltgﬂ§i|acti_\h£ or

arr angenent fuLt her corrprlg1 ? a fu t her ?der st age 11; cL n toget her

the said firsF AME SEToRY* ‘fLﬂ?@ PP TS @‘-ﬁ%ﬁg, KL &M anpl i t ude

nodul at or cisaddic¢aricier he:putdmpmmlnynramj thosee pecioysr eherl ¢bp filrst heanpling

coupled to t t t her., sa i ng
Ec3HEQ0d, ?Qlﬁnga%{" %gi%ﬁ?l thd 1S }.‘Qf'e} qifint be th%_ mld

circuit which 1s active ng 30 reference signal i1ntervals,
sai d thirbl c&rvE drermbrad smath%@ealq%otf hemed ip éﬁtlcbﬁ*ﬁeﬁ%rséoﬁ‘?}@%aﬁl on
signal for addehitonstsbd Bersecond video signal, the si gnal at the second
nmodul ation i nput_term nal having a val ue such that the said resujtin

anpl i t ude nodul aEJ LBYGHAP? AL SP hRF ¥ eTH A ARSI NP h 4P %b?ﬁbﬁrﬁﬁ‘?al ly

i ndependent iaf céditeingtmalviet at hecadcam itede medulatpnt cirepit rfakr whdulatinghose
periods whery LOgodd!0EIRS sSR! hiMLoG! pedtlohid 19Cd e rind! Gl aalL ! ARAGTEN!

may further conprise an adder stag onnecte to the second out put term-nal
and an addi tHoshigns on a second carrier signal, the second amplitude modulator

circuit comprising a second modulator having a second carrier input
terminal for receiving the second carrier signal, a second modulation
input terminal for receiving the second video signal and a second
i * output terminal for supplying the resulting second amplitude-modulated
25 gignal, the arrangement further_comprising a further adder stage fdr
® ' ‘adding together the said first and second amplitude-modulated sigrials, -
the second amplitude modulator circuit further comprising a further
control loop which is coupled to the second output terminal and
includes a further sampling circuit which is aqtive for sampling during
30 reference signal.intervals, said third control loop generating a further
direct current compensation signal for addition to the second video
signal, the signal at the second modulation input terminal having a
value such that the'said resulting amplitude modulated signal at the

second output terminal is substantially independent of the signal at

8 the second carrier input terminal during those periods when the further

sampling circuit is active. Such an arrangement may further comprise

an adder stage connected to the second output terminal and an additional



4 control loop including an additional sanpling circuit which is active for {
sanpling during reference signal intervals, said additional contrel |oop t
generating an additional direct current conpensation signal for addition to
the signal at the second output ternminal, 5 the said further and
addi ti onal sanpling circuits not being sinultaneously active whilst the
further control loop is connected to the output termnal of the | ast

—~menti oned adeéertrslatrer Thelyding ey addimibhalg seipimiot chaspibedndehriect ed to the

\ebnpar i son stagseansk tsgﬁpﬁﬁ@oa&I%@drémeﬁég (68215 3HBL VAGs O dalll 4dsal@£&ari0t
si mul taneously 10 active. The_ sanp Qg%m rcuits may be active during a |ine

bl anki ng i nt 8?@%°10}°Ctpn8e%r&§6n%laﬁn%‘|' GPRIIELEGE SR eTRIESBIAHRR Dbur st
of the col Ousl@}alclﬂézomdsit@nstcgﬂﬂﬂe amjhaunazaddetsemnmtbet aebihitenl,

| i ne- sequent Lgl lééldAerﬁ:ﬁgé‘ yaéidl\é ?m%p m%f be% %%@dp f.or 15 dividing

the repet?tion frequenci es ! requenc? and for
generating | snwl%qmlwadicbpuﬁs@&lswwﬁ firethef rthOI draB isarenrsicted col our

encodi ng Ci I ¢li gpnet B@tpﬁﬁr Eéﬁrrm§1 gﬁakhmsbeneatméausd&eqbse@ger ' Ofned le@P@le When
the video signal would be a colour difference signal. - Were a

circuit or aﬁa‘&‘?lrlé}ﬁg"e‘r%Hft imeY RS FoPRFC B it &P rﬁymaam% s'aﬂ*oﬁ'?d &Peference
signal in a getdndr afd e A ther Glampl frgy ciimiPAlaret astlaisubtageasdgt or may be
provi ded aneratl ng a square-wave switching signal of half the line
frequency, S adder stage may be provided for adding together every

st xth |ine perio@hehsam@binglcdecuittischayoperattéye tdwrisgrpllimg bipnicingt in t he

first controbnl0gf@ chbehBs GigHRAUALMe A00 Rcaibd il 89 whanakeol hal f

the line frequency. The invention wll now be further explalned by way of
ndn- |imtat P§ethex spiEssRbRorisiag eﬁé’éa% Arehen fdbkeanPRhdedieitivRgs 30 in

whi ch: - Fi gunené-saamlamﬁrrphlﬁﬂé@[ﬂeﬂ@duiﬂtdleerbﬁlcﬁs;umay e glué@ sdrshows wave
forms occ rr dt her J.on %rghoevr\ﬁlgsn o% a l ng ulses of !LrCeUi t
accor di ng™t o°t %e PRy tF “ pplisd b

frequency and for generating line-sequential pulses.

When the circuit forms part of a colour encoding circuit the
carrier signal may be a colour sub-carrier signal when the video
sighal would be a colour difference signal.

20 - Where a' circuit or an arrangement is used for modulating a
(R-Y) colour difference signal in a colour encoding circuit for the
PAL standard a generator may be provided for generating a square-Wavé
swifching signal of half the line frequency, whilst adder stage
may be provided for adding together every sixth line period the
' 25 pulse which operates the sampling circuit in the first control loop
| for the (R-Y) modulator and a switching signal of half the line
- frequency.
The invention will now be further explained by way of non-
. | . limitative examples with reference to the accompanying drawings
' 30 in which:- _
- Figure 1 shows an amplitude-modulation circuit,
Figure 2 shows wave forms occurring therein,
Figure 3 shows an embodiment of a circuit according to the

invention,



Figure.4 shows an enbodi nent of a col our encodi ng arrangenent enbodyi ng
circuits according to the invention, Figure 5 shows a second, nore

detail ed, and preferred enbodi mrent of a col our encodi ng arrangenent, and 5
Figure 6 shows waveforns occurring therein. In Figure 1 reference nuneral 1
denot es anh anplitude nodulator in a colow encoding circuit having two
input termnals 2 and 3 and an output termnal 4. Input termnal 2 is

~€onnected to the HhpUt 4t i er s 5 Sup-carrier
Signal Sc 10 havi ﬁg a t?es?{%g%lgé;/“ Sﬁﬁ?%&eg‘g}ﬁp?eéogggﬁfgiéd%%zg%\ﬁ%%gs%‘gndar d)
or 4.43361875MY{EACiseHgareReriEnappl thed ibverddornput terminal 6 of adder
stage 5, while a pRASUr s NghoRE| $@ePondihinske ide tRIRAY o phyred rfdll B ogaR@tat or
8 is applied tfo anot her input termnal 7 of adder stage 5. 15 | nput

terminal 3 i SPCOnRRECETITERR BaePItPhr @Hal of a further adder stage 9.

A video siggnal , fBigueadpiewa warkbormsdbtherengechergial D is applied to an’
| nput term nal 10.0fx3dder; SLAGRA% NALLS 4 SMREDSAL LAK MOkl AMG.Yald

present across a furt i'nput ternina er a an 1solating
resi stor 12, ihe epdsiurt enfeding qhsawd taheding §walinprestenningl sogtandgt 3t er mi nal

4 is applied {3 anPRfht Slerhiffuiul RBpouWhicchids buped, QTéé’éé {d eguency of
na

the col our sub-carrier and the anplitude-nodul ated sig is thereafter

processed i n RiteWh RERARAL of et hitAStE £TREE qlrsoP COMAEC SER- B TEpe SHERRY tSeng
i nput ternpnatavdhgaf faeQEMRRr b5 F6r ExREL1 B. 5 TIRISNMY ((NYST (StAgddrap Ubr

term nal thereof .j onne t.o ground, while, the output ,termnal i
Lommected 1o &R RORRERRE SOpats ABLId KOS PURRY (BRI oF
capaci tor 16.ad8ertsttagebSi yhpke isouezniriyg guésatBdwhich he gamesetdd bpre ng from

generator 8 gnd cbhe.eonpgngall %%Em.}di %gﬁnl\sthér ALESENer AEAST &2RAGLL o 16

30 for application to term nal be clear that elements 14 and

15, as they a¥%®98rtanged in cascade, nmay be interchanged. During operation,
the col ounssub- catfer t&nRal SesWirhBctesd apPiHecdutputt eéMiinal & has a

constant arrpl}t}r"égeer (alc::lld Il‘J rs%agg )9'. Tp evideo signal, for example a colour difference
signal D is applied to an input terminal 10 of adder stage 9,
while a compensation voltage v is.present across a further input
terminal 11 thereof. Via an isolating resistor 12, the amplitude-

20 modulated signal present at output terminal 4 is applied to a parallel
circuit 13, which is tuned to the frequency of the colour sub-carrier
and the amplitude-modulated signal is thereafter processed in
known manner.

Terminal 4 is also connected te the inverting input terminal
25 of a comparison stage 14. The non-inverting input terminal thereof
" is connected to ground, while the output terminal is connected to a
éample and hold circuit including a switch 15 and a capacitor 16.
Switch 15 is periodically operated by the pulse P coming from
generator 8 and the compensation voltage v is present across capacitor 16

30 for application to terminal 11. It will be clear that elements 14 -

and 15, as they are arranged in cascade,_ may be interchanged.
During operation, the colour sub-carrier signal Sc which is

applied to terminal 6 has a constant amplitude (Figure 2a). The

(



6 colour difference signal D applied to termnal 3 varies with tine in the
manner shown in Figure 2b, [err] indicating the |ine blanking period in
this Figure. During this reference period the signal of Figure 2b has.
constant- val ue V except for the period of tine in 5 which the burst of the
col our synchronising signal occurs, the g gnal of Fi'gure 2b containing in
that period of tine a pulse which is the envel ope of the burst. Prior to
~and after [err] time the said signal is subjected to a variation which
Wepends on t heloentdfifershctheignat ar deﬁlﬁdctur@rmlﬂ'dlj S vafileatwidh tfneof
little inports % (o] R fly only
in Figure 2b. %\/\?ﬁ%out %gkgn‘grésl&rgf%lescrl’b d ané’gg{gﬁ %ﬁeﬁ ggglr]ﬂ gé/ttor
val ue V nust Rs&ieddal this Fheuseal URUTipE Wﬂrﬁc#?ﬁelﬂfen%ﬁmleﬂWéh@fSlghel of

anpl i t ude- nodylyat e dpShadbntanitevaiuaal ¢kcbBgs 8" end/3btfoq bP RACLA CE,
however, an unbalance in th circuit causes the above-nentioned sub- 15

carrier | dakdfach (st b‘I‘”SSttB Y FHEUS aPBAPMiSEOR S 1982 h E<BEto tARid may
furthernore \dAyyalicthFigure. 2H\cﬁbﬁﬁ&lﬂﬁh@g1.rpﬂih§1e pBrldhhlofhtmcurpmeB wHigr [err]
prior to the .Qu [ hasa urgfi.on of s ur 20) is
applied to te%m!i-'%%aIeaig}glWIg 8 Ut Ut ngl% 5 Sn%%tle’é fg"ﬁeetsﬁape shown
in 20 Figure s2dd sidgha hies é’emelf:@?dlf@op mlehlqmehw’eslemmem shgdcorktnind 16

were not in Qgeggd Ireeor&éae#@eﬁeéor%%%lsﬁ&l gyrc& ifte&/@_u};fﬂpo@%aﬁéw@d at
term nal 4. This waveformls obt ai ned nmul tIE ying the wavef orns
Yt

Fisgur es 280 arfd®2tPVeRrith @R st Fh?’%efﬁﬁ‘f)aﬁhéﬂ? RakA q%ygrgﬁavu@b?at ned is a
nodul-at ed sine wawsghbayithg hdwdufeé @REERBEdOANd RELS Whr &1l RbcaRdo2) t hat ,
consequent-|-y-- al ue thereof ze e durln he occurrence
of* pulse P wherrle t‘;hn;el sa\f’g n%lat% \E/%thle Vé"zlueeq{‘:f%ﬁl w&é} Qé p?"}?&l‘,l o’f’ft val ue V
and the nmean amalifedetnaiuietevhséanili eh, tamiflgur kaLlzere sraguper iInposetiosn t he

pul se.  FromglguL.e zgdreﬁishcfe%ﬁ*}%nz){&u RAL,E0L gaébova L}re” pof the

anpl i t ude- nodul at ed si gna not equa to zero during tine prior
to and af ter PREIQFULSEKABY Fhadnis g sk thengridaemnlisudydsiact rersiagdal at

termnal 4 |snagomheﬁndyethagjmlﬂeft%@nce val ue, in th| s exanpl e zero, at
the non-inverting term:nal %acéleeach val ue of the_ signal of Fi %re 2e_not

equal to zero is APERFHIEE i Fov SPERY CCRMGUMR BMesh RIECF he® Shagerst the
si gnal obt ai red wichhieaut gutatten mfnaémeohssttfagerelékc) #S applied to

terminal 7. The output'signal of stage 5 is of the shape shown in
20 Figure 2d. If the control loop which includes elements 14, 15 and 16
were not in bperation, the waveform shown in Figure 2e would be found
at terminal 4. This waveform is obtained by multiplying the waveforms
of Figures_Zb and 2d. From this it is apparent that the signal obtained
.- is a modulated sine wave having the frequency of the sub-carrier and
25 that, consequently, the mean value thereof is zero, except during the
& " occurrence of pulse P where the said me=an value is equal to the

product of the value V and the mean value of sine wave which, in

(

Figure 2b, is superimposed on the pulse. From Figure 2e it is furthermoire =

apparent that the amplitude of the amplitude-modulated signal is
30 not equal to zero dﬁring time Y’ prior to and after the burst.

By means of the comparator stage 14 the signal at terminal 4
is compared with the reference value, in this example zero, at the
non-inverting terminal and each value of the signal of Figure 2e
not equal to zero is amplified and inverted. Figure 2f shows the

35  shape of the signal obtained at the output terminal of.éﬁége 14. As



val ue of the signal shown in Figure 2f, is produced across capacitor 16
during the occurrence of the pulse. Until the next sanpling interval
voltage v rehmins substantially constant and is 5 added to the signal D.
The unbal ance whi ch causes the sub-carrier | eakage may be considered to be
an offset in the direct current conponent’” of the nodul ating signal at the
_~hodulation input termnal of an ideal nodulator. \Wen this offset is
\positive andstzhte;hrreasmsr tn@sqmubﬁethbaﬁea{memgzlpnsm TaOVdJG:agbev pasal itee, as is
the case in t t he of t obtaine ure uring the
occurrence OFE? ne- pu gé‘eﬁ?egf‘e 15051 ts:%ve J‘Phgl%‘f ﬁsgf 1% Od%ce‘gFj acﬁ?g 2f
and, consequeapddgiton|¥odyoingagke weawmrenherrindpgatiwee. Vohtigdéhe rlesct
subt r act ed feomitihe Ofdesfly %ﬂ&j:”lrnﬁimén&%%%&Qﬁﬁ@hééa%@ o ikhe
col our sub-carrier”signal in the signal 15 at termnal 4 to becone smaller
during thé o8fdRd éAckSofigAlsB- P, while voltage v becones |ess negative.
After a number ofrhéyirasasde puicsecaasei;epﬂélckuagcmléhaetak@ @a Ve BbnSildet b

sanpl e and h CII‘C the r ol Ioo 0_adj ust.s el f it during
t he occurrengg LgftSéE’ & he srrﬁ%‘f AT nst hih ?er}fcééststﬁ %°dég%éﬁ9| ally the

val ue of 20 sh@arlea’ert@nceodldlatagemptez tzem@ai noff lnsidead npddyl ager.t héhen
non-i nver tingn{erF-0al 1Qf [ SAUPAL 3hAT ! AGfutnd b1 Ll Has! Bir U 89 OF f sEt
at terminal 3 1s zero. This inplies that the SI gnals at termnals 10 and 11
have the ¥ankeReSdEie 9alife thn Fage elrof F%ﬁ?ﬁ@sf‘f’etEFQthGu‘anfr?St*Obtamed
the occurrengg Mgukhezerraalslufgl B RUb&Ereabd dthahe tdigsanp hiswlgooftivee 25
col our sub-c erm ngil 4.is substanil%alraég?zer during the

u

ri

.same period Of° q%rﬁéet %ﬁg‘”‘f HE HEMER ed S (TREFBIFTS L5t 8T val ue
of the signakhef neggtirve. 2b/oltth@e arrrpislstubdeacaiedt@mrm hiad offset aksierminal 3

substanti al | ol f S i ecific
Xﬁ&:ﬁgg tr?ea% & ¢iid %@tﬁp sug-cgéirr ef %ﬁﬁ%i“% thdls$ r?a‘l

value. This |npar |c ar duri ng err pri or fo°and
after thelheaSutsrRgnPuliste degons isgrliss é%naf F}Eﬁ OEREIEHFD AT BkSSt Py as wel |

cas intime i Qﬁﬂé/%&ag@% reldemss 1b8s \M&t;g{wehe £8le@Us rﬂh&é@ro%n%l%b%ﬂ does
not -contain colour information. I n these circunstances the S|]|9nal at |

termnal 4 i Bubie Phel<PRADESRBWINS LTS GEREEady HndPf STRAS M Id GLids
from sub-car ltheercoheaiaageop 3 ddjustsiipsal £ gty eturshgwhanoasiy peeisr pf t he
positive and ‘tl

7 switch 15 is cl osed by the neasuring pulse, a voltage v equal to the nean C
L4

P B?QEHQ ¥§bnal at terminal 4 assumes essentially the value of

20 the reference voltage i.e. zero in this example, at the non-inverting
terminal of cdmparator sfage 14 and that the resulting offset at
terminal 3 is zero. This implies that the signals at terminals 10
and 11 have the same absoclute value and are of opposite sign during

. the nccurrence of the m=asuring pulse and that the amplitude of the
. 25 colour sub-carrier signal at terminal 4 is substantially zero during
& _ the same period of time. As the described situation occurs for a
certain value of the signal of Figure 2b, the amplitude at terminal 4
is also substantially zero, each time the signal of Figure 2b assumes
this specific value. This holds inparticular during the time ’C’

30 prior to and after the measuring pulss and prior tc and after the
colour burst, as well as in time intervals, not shown, in which the
colour difference signal does not contain colour information. -

In these circumstances the signal at terminal 4 is of the shape
shown in Figure 2g and is substantially free from sub—carrier leakage.

3 This signal may yet show an asymmetry, the positive and the negative



8 portlons of the waveformthen being unequal. This fault is elimated in @
known rmanner by nmeans of circuit 13. Wien now the offset at terminal 3 is

negative, while the neasuring pulse is still positive, then the offset
obtained in Figure 2e 5 during the occurrence of the pulse is still
negative; so that the voltage v is posit8ve. So the resultant -offset at
termnal 3 becones | ess negative and the control achieves the sane result
_-as described in the foregoing. Fromthis it will be apparent that the d.c.
“\of f set addedPPFiCRE Hathe eevefymalthey beiamanstualhe Tigsfirvlitgipuldeataist be

10 positive if gnlaenmgepfbyt laear@oeﬁr&lrchp@pjshovm The inverting action of
stage 14 nust particul arg%/ % %eg into co S|derat|on The polarity of the
IR 2bé

of fset applied t 8t ec,rﬁb%aeln sb° PRERERe WEFOf the
control resuméssuring pudgatisvetfldedbsick vep thenntheabfiset vhtidieed he vaduwre ¢

the applied BLISEL (AHRLeRE UL ILCLRNGLY L 08119 10,8501 e Lo Faul ¢

to be correc |tt | uence must not bé& so e that it
prevents thevﬂwpa‘t’dﬁ peoiHiuper &pi ’Fhf 5@%@@9 offse @it F%‘?ﬂédahbi)@ecoqeﬁe

of fset nust besagdegkite Lhe thh-dhdFsl QEhSddBathad REMO Gl stiPr e OB
difference signal. Thus if the offset 20 were added to the col our

difference stgnde® fPremGime: pFEfucE Sy et PFCRPETNe A dhart e Abtftat i on
and if the putsei dariiel oardkrt siggnabasumesrg phl 92 nedsirnng peqselmutsa &N

ntegral RUNBELQleRer pdegl Lsnslaglunationaion A0 StLeLCUtd die

i.at roduc very consi dera the of
t he sub- carrp’érstzges’-i"gna‘ét @astidvlarlw peotakien infor Gmﬁééérmoéh i®e however,

nuch smal | er ,prQvicgesk the aygé@ Bpsidy syfddrqifhl ymb 88 @b tdédenand
pfovided the |oop gain _is large enough. It will also be noted that the sub-

carrier signkPhe &Fé%‘é'ht"f aths éP‘f‘r‘i‘r?&l r%sudﬁﬁllﬁ’gat ProastRfrefRas o t1e™ts dthas
no function wm]Iehehéi%U.ﬁ@bf Aﬂd&lppsiéigefﬁséf&yuiﬂﬂbé&iﬁEch&xth)g Tpktaced by a

change- over suilch whlch.l s.operal g by, Lhe Phlsq, And BYeMIRADS, Gl vhi ch
term nal 2i§supplle W 2B T Her PT S 5T D-CarTT & T sicgAaltU0Fs

speci fi cal | yitdumistignathée ot darendbabfitt hleevsutse:,hevmdmlatqh vfe@tt O@ﬂra@m
signal, as apr&auh}, of which the above-nentioned error, that it to say the:
m nor error |ntroduced by the sub-carrier present during the occurrence of

t he pLH se, is (“)ﬁﬁ|@ﬂq;p9n§9 PH?YﬁateEF offset must be acded to the sub~carrier
signal and not to the colour Zifference signal. Thus if the offset

28 yere adced to the colour cifference signal it would produce a
symmetrical sine wave after modulation and if the pulse duration of
the meésuring pulse were not equal to an integral number of periods
of the sine function, then an error would be introduced which might

_; bé very considerable. When the offset is added to the sub-carrier

23 signal a similar error is introducec¢ which is, however, much smaller

Iy provided the pulse has a sufficiently large amplitude anc provided
the loop gain is large enough. It will also be noted that the sub-
carrier signal present at terminal 6 during the occurrence of the
pulse has no function in the control. Adder étage 5 may therefore

30 be replaced by a change-over switch which is operated by the pulse

and by means of which terminal 2 is Supplied with either the sub-carrier

signal, or, more specifically during the occurrence of the pulse,

with a direct current signal, as a result of which th= above-mentioned

error, that it to say the minor error introduced by the sub-carrier

35 . : X - :
: ‘present during the occurrence of the pulse, is completely eliminated.



9 In the case of Figure 1 and also in the case just described, it is not
‘necessary for the neasuring pulse to have the line frequency: the
repetition frequency thereof may be lower. The only requirenent the circuit
must“ satisfy is that the charge of capacitor 16 is retained 5 between two
sanpllng intervals, which can be i nprovedgby including an isolating stage
in the connection betvveen capacitor 16 and termnal 11. It will be clear
4 hat the direct current of f set applled to termnal 7 need not be square
Weve pul se- shaped.™ \Rﬁ‘%n S3SFafe | FLoustidhans @Fp st the qseshut desdriged he
entire line pétnadxcttheemlarylﬂie efe h@émr&ﬁ{; ;fbléQ td %a@dc%ee yal Lo zero
during the oc&grté};&etgg tfp% u se due_to the action of sanp e anaquﬁ8f¥i
circuit 15, 16 RAV hFF%‘EﬁJé“ﬁéfyb‘? doveren Theloody geasiatmedt at
term nal .4 bdte ‘*Eeralhtb'élSél $¢nuséYelds thata t&érm{aegmeépﬂtgﬁaﬁslgfretalnﬁd
1

'_frequencywsselbee&éétetn@m iy ns of circuit 13
the foregoin | bovxgs nent |poned t hat tfgte }lﬁé:a(r)lfb? Hé‘pf%‘feér{éﬁdé“:tﬂdﬂltnége at

t he non-inve &9 ﬁz’iﬁgofmcbli‘ﬁ)&PP%étﬂ#lstla@GWQéln |cspat<artor T8 amv tdrmihdl 11.
fol | ows that Itthmmobéacgeaﬁttﬁa%r theN@k rded Sustiat @f%g gro a

occurrenée of, the #DseS whi ch- cl OS@S swi L Ch 15, 2 %;r/pllfhlot" s%""“8‘6‘[3@7 7
appl i cabl e when nodul at gr 1= "8Ve P ﬁ%ﬁhépﬁ%ﬂs{“’?%t melnelzzt; shedt anheffeat put

vol't age ter mlﬁaPrqsgntei‘uesmmemetére:delﬂrﬁt ¥ oqi g{hagmﬁlpi&uggeof\/@gﬁﬁngi phich

- the out pute siignalq is d n val ue of the signal
stb-carri er |lnButdet e?drftﬂ ngf)%gge%uﬁqh% trlrrf?dﬁ CUt%mees bt tréeuBHl%F’CS‘l‘%ttPu‘é‘tq on

that, in the® EE HIPle Gt halic citruisutputibvola ag@aaf of he.de® ditegh&ticydoes

riot” have zer asveleneinden gdier2hedadUating S goels chag, bhe. ahove: et oned
ue

val ue, then: the fler ence ﬁ})' tage nust be given a va AT €% dfrewhat
hi gher "‘than the v o<t upt \f&F’H‘aﬁ'EYrﬁﬂtﬁ?él‘a%wenmrfprm«adple
ci rcunst anceBY mefhé sofakdocwdet #3411 nes the di rect current | evel at term nal

4. As theisdirect rgug t..a 1 nal has autonmatically 30 becone
al most zero because }f)efe@% %ogé |l(3cn‘t"%% R l°6tef’ctﬁ5[t ERowRite ofi e aeference

cl anpi ng ci r BAEIE AT th}ineg-Lenerding derninaleaf doepsetiseh i&h@ecm QWl zero.

di fference skgmakhis iRoto118QYI R4 thd vBRYageh app mpdul ator 1
has a vari abl e dlge(i]t current unbal ange at ogﬁ\é?&%nea?mgna &Q il he

control |oop~ow g T8 PHETRBASS Rfi Hhe Bulps thCh closes switch 15. However,

this 1s only applicable when noculator 1 is of such a construction
20

that the output voltage terminal 1s zero when the modulating signal
has the value at which the output signal is independent of the value
of the signal at the sub-carrier input terminal. wWhen the modulator
" is of such a construction that, in the absence of a control, the
e outht voltags of the modulator does not have zero value when the
25 modulating signal has the above-mentioned value, then the reference
& voltage must be given a value which is somewhat higher than the value
of the output voltage in the above-mentioned circumstanceés. This
also determines the cCirect current level at terminal 4.
As the direct current offset at terminal 3 has automatically
30 pecome almost zero because of the action of the circuit shown in

Figure 1, a clamping circuit for fixing the direct current level of

the colour difference signal is not required. It may, however, happen

that modulator 1 has a variable direct current unbalance at output

. terminal 4, while the control loop owing to the non-lnflnlte gain
thereof introduces a slight direct current error. A direct current

y



£

\gi ven the sane refe

35.thereof introduces a slight direct current error. A direct current 10
error may alternatively be caused by one or nore anplifiers, not shown in
Figure 1. For these reasons the reference voltage at the non-inverting _
term nal of conparison stage 14 shoul d bg variable or at |east adjustable.
For the ecircuit shown in Figure 3 a constant 5 reference voltage can be
used which is furthernore independent of the properties of the nodul ator.
Conmponent s i & dolrgidye astma&h]v&qflr be SPREG tHy bﬁﬁs@e mreFiagglbnri&i&rél,awet beenOI
rence nu als, In Fiqgure termna i S conpected to
an input termnal ”ié“gﬁbre -gf”gl‘ﬁloraglaeesre §?%53’ s1%he r‘?ﬁ BGE plittees r‘?lgn € t her eof
I S connect edn¢re-inhertiing uterménal 94| condridonastaye- ilAveholuldpeanptiabier 19,
Whose out p_Ut of %rtnl&?gt g&jds%aﬁﬂlneftgxeq}x Oc&gﬁiétsggwr}%n%GUE .3t$%oh£'i¥aqlrttl ng
i nput term nal of conparison stage 14. _'I;he_ output termnal of stage 14 is
connect eds t " RFPRE® ARYTIAS BT iPeCEHTFd Wiich és s thermereuindseendeatpbe 15 and
hol d ci rcui t thapsgerdi M IEC Bhe hoalithtdr ¢ ARREPENLE3in Whbe BSwGeAnected to a
second input termnal 24 of adfd%r, stage 17. Switch 22 1s periodically
oper at ed by SCPAPREPI® GRIEF A8 BY Sl RYGRTR 4LEF She FE e SRFERTT 15 | s
al so peri odi nalekyloperated by a pul se P2 generated by generator 8, this
pul se [err] al s0:heling, appl Led b0y LG Dlneleed? @Rl 388ud CELInADY L1 1]
occur during reference intervals which occur in fHe sa manner as pul se P
i'n- Fi gur el02cof lgat addesy stagst 1hot ThoiéPde teyninml fhedeefolg pamnedtedua of
nmpdul ator 1 ghdishged tebhiRNt 2 bsel PaCiHertideBmpl iFitheiRbGRAGefputhe
control | oop which conprises elenents 14, 22 and 23, a direct voltage | evel

woul d be supE‘?‘i”'r’rB%]s@&ng% SREHE SFYFEFSS Y toATEntt B S I 1BPYure 2g.
The operati otergfindhic¥ tagarpsodyess: aet 0The CappOkt Girm23ala o¥ Osttagge14/'iswhi ch

has a pol ari ich.is opposite of t.he polarity of this vol | evel
and after _a %yunr%g%“%ft op%a?nlrggﬁsﬁgf ﬁéﬁ)flﬂeézéc')n_lil"F tt ﬁg' Ilgo%)lgc;éjguastfgkﬁege %r&g%ch t hat
the d.c. Vol andydolewdrcuyitt hayirignal switchad? subst gapdciithy 3hewkimheisal ue 30

as the referentecVl 898 se26k® ihput heSmSNANPA & BEadNStRN1VNVELILAD 22
term nal of conparator_stage 14. In this manner a d.c. voltage |evel at

terninal 21 1% PREPICIGRIYY OBREY&ALY Sr BifeteF i OG- YAUBY PHIFS TRFER* MY be
det erm ned hwhihkeswliteh 10likagisol parclocddaliReofdiat8€rby a pulse P, generated
by generator 8, this pulse P2 also being applied to terminal 7.
20 pulses P1 anc P2 occur during reference intervals which occur in the
same manner as pulse P in Figure 2c, but they must not coincide.

When in the output circuit of modulator 1 a direct cufrent offset
occurs, then, in the absence of the control loop which comprises
elements'14,.22 and 23, a direct voltage level would be superimposed
on the signals at terminal 21 sﬁown inFigure 2g. The oéeration of *
this loop produces across capacitor'23 a voltage v! whi;h has a polarity
which is the opposite of the polérity of this voltage 1ével and after

a number of periods of pulse P, the loop adjusts itself such that

1
the d.c. veoltage level at terminal 21 has substantially the same value

30 55 the reference voltage, zero in this example, at the.nbn-inverting.
terminal of comparator stage 14. In this manner a d.c;'voltage level
at terminal 21 is kept at a constant, predetermined vélue. This
value may be determined by the d.c. voltage level of the further
stages, ndt shown inFigure 3, which are connected to resistor 12 and

35 to circuit 13.

%)



stages, not shown in Figure 3, which are connected to resistor 12 and to
circuit 13. The control |oop, conprising elenents 14, 15 and 16 operates
in Figure 3 in the same manner as the corresponding control loop in Figure

1. in the equilibriumcondition of the I @pp the signal at terminal 4 durin
the occurrence of pulse P is independent of the 5 sub-carrier signal at
termnal 6 and of the value of the reference voltage at the non-inverting
termnal of stagertedcohen L&wp,st@iatisahg te&érﬂirft&| 141 \aardu% 1605pezreﬂ@s reason
““or anot her, theglthls vialrl tlon |s rocesscf:1 gt rlol

conpri sing el €nent’s %13, Y I nE S EER Thatc chogrSfR n%icﬁﬁ’ °© ll°?%rm nal
21 is not infinuEhaee 10 i1 i:ltle eAusl ijmabm wiohdition efphief lag &mel signel t ed
with respect gtotgmn%ug@%rﬁglttﬁwa&h&el Bf%t‘ge@dlgr E%}?de%t&ﬁtthe

term nal of conparator stage During the occurrerice

vol tage vs ofs@aﬁ%ﬁlﬁéraﬂgai Stafermiasl e andt o $heufadie ‘?fert neffeaRFedur i ng
t he occurren%1@&;@ultsehePnoﬁhﬁw»éetir@geEemmfalmac—:a@&mlG when adhRl kadHae 2 15
at the output tgrm na v r Tq som%pg sonon other e{':h nece i/ol t age .but

vol tage v doe¥ Fot™ Fhet ey 6‘? B S AP TP Yo PECHIE quaT" M3 N8 F2F 8P ence
vol tage is gilseprecasakbdethushey thhaapn;_teob lophewmoislageelﬁmeahd he2. c.

vol tage level gt , 23S @hnaiat%h@%am éagmegt@rm@ alwealfs%gktﬂ&@uyncaead the
signal at termna A are not c hanged 5 ci t the two [oop gains
are assuntdd tRy BE&- i df pinad| yhichy e amplikied and &ﬁ&eﬁedc‘&%*’bée%?ér“a? ed

| i ne- sequent i @el ¥1gﬁalia£t |t%rﬂu.nal 21%tt26b§ﬁhﬁe& h@omdttid BPtpud it8amibankd ng
to swtc

d I P d that I s lied t
Swi toh 15 duriHESTHEEnEss Ml PUGHHRy F1Y REBTRRENY BETods ST TLEFhe
case in Figure &f capdbitaweB isepesillabda 4t eflepoyputnyeriont vard cheimgpt ed
for. At the S&@Eogaprggﬁrfea%f pﬁ[;l"lsgg rQ‘.hé vcatg?e Q/Ct:f Ccl,'%’ SﬂorOflg si%t a{r%.labie

I ntroduced i n the signa d termna east during
occurrenc® ofabpﬂh%@umu%wﬁrmaldur\fqirgaﬁ]é’ ogeRAnAs T the Hﬁf?g@c[eevﬂtageFor

the described,&i {&§itiahe tPidded NGt i R B thEePRSE L iNeGeFdkeP MG O Ot ain a

negative feedback. 30 It will be clear that the same result may be obtained
when a the reference voltage is given a value other than zero, then voltage v!

and the d.c. voltage level at terminal 21 assume another value, while
voltage v and the signal at terminal 4 are not changed. For
20 simplicity, the two loop gains are assumed to be infinitely large.
Pulses 91 and P2 can be .generated line-sequentially, that is
. to say that during a line blanking period pulse P

switch 22 and that pulse P

1 is applied to

> is applied to switch 15 during the next
following line blanking period. As was the case in Figure 1, a
’ 25 1ower‘repetition frequency may, however, be opted for. At the same
manner as in Figure 1, a direct current offset is introduced in the
' signal applied tq terminal 2, at least during the occurrence of pulse P2
but not during:the occurrence of pulse Pl' .For the described circuit
this deviation must be positive in order to obtain a negative feedback.
30 It will be clear that the same result may be obtained when a
negative direct current offset is introduced, at least during the
loccurrence of pulse P1 but not during the occurrence of pulse PZ.
Figure 4 shows a circuit for a NTSC- or PAL-encoding circuit,
in which consequently two colour difference signals are processed.

3% 1 Figure 4, the portion comprising elements 1 to 7 inclusive, 9 to 11



negative ditect current offset is introduced, at least during the
occurrence of pulse [err] but not during the-occurrence of pulse [err]
Figure 4 shows a circuit for a:NITSC or PAL-encoding circuit, in which
consequent |y two col our difference signaks are processed. 35 In Figure 4,
the portion conprising elements 1 to 7 inclusive, 9 to 11 12 inclusive
and 14 to 24, inclusive, corresponds to the circuit shown in Figure 3 and
t h: S pgr ]E :c on lhsmgi@d etrm nodtd ate i]fcnhﬂ?uﬁiﬂeobl&or&ubp&ﬁlrsr i:certh\élad:ﬁ'clﬂhf: hshbhlﬁ
ourdifferen Qr £xa na r the PAL
s%?andard or tﬁel'e‘l S| gna B)f%t}lst REFRTRESE nédgdrc’dmmg"l%@%r'}’@uf °b’6r?‘f grarrier
conpri si ng ewWweventshlthst golBuridiéfersinge 51§ha1t @, 1i.e.i, nfdu ekargplandtied (B+D 24"
inclusive, a e Sonst of_ I st &N ortl on,
is used for ad Jiﬁ"laif?gnéh% ?ﬁi'a{gﬁ% ot heéyg%gogrﬁgn%?gffgn%}% sl g tsltgr%ea('j:dp
here refels ﬁoCW&FaRquH°‘\‘Mq0HP‘EJF§é“€}%11eQ‘ﬁaFS d the' I\H@G%%‘éﬁhdﬁl’ ko fdt the
(RY) SIb gga: 1ﬁéld§1@epa6%d 10 toSE@-nd.ﬁEﬂ;éIQ§$H{cﬁﬁam@t the gaaglemmtsermsaﬁe thef
prescri be i ne-se ial _jnversion € is reali ans o
B Ul se Lerr P2 BE S Te-BopHAPHR o rety ARy =T OPelasBR 3R, BBt or
¥ . This is s:hbwr ldmffarguce sdgbg/l Meanshich leder okfErsl tmmodﬂhe:loutvplth
termnal 21 Qheldie; (RavheOtnd Reed RARLAN, FESBALURVE] iadD QF LA ekl T OUIE
shown in FI gure connected to an Input term na A adder stage 25.
The out put’ t StARdREH PeRSUEEs THEL (R PRkelr tO) $RFuFe ofie P’é%ﬁ%é]t’*?d«/éwe Sequential
. connected to;apotdien iHWREbE! @hldak rhAnread byEJn@m%na,s al 2uagd 213 haer
further been l’OVI ded at the oul%l;t term nal "\3 ge 25 an 2t he total
modul at ed- out tgﬁt WP GHERTPR Yy AP b e Pt tl"h °‘is RERT dn-of "thet® el ements.
Fer this purpbsen 96 ijmrse4 Syi héad oblaobroleubitme.ri er signals Sc and Sc'
are applied 10 { Gt RaloeOcAndndl 21"k |G PUL99Sol GHE]1 3R FR, MRSy,
simlar t thoseln ure are operative therein i1n th
circuit of Ficjukthe gikhantt plowty dmiddgkre Hatls taponeghsid £ eﬂnslllmltaﬁﬁr@@al and two

conpar at or  Si,208$ akide@iadd 25. 1 OHREGHINR! YormMh L b1l NoPIAET {FE9) B QhBY&1on,
different properties, are required and which may introduce errors. The

cCircuit of FFEORSETSVefoesifotoPRST St FP §nﬂF%%&BRu%§ef‘PPé’alIV\H‘e§8Pf1 ons t her eof
have the CONEL&hert80p2 fandi T8) hatk® further been provided at the output terminal

of stage 25 and the total modulated output signal is available at
20 the junction of these elements. For this purpose 90° phase shifted
colour sub-carrier signals Sc and Sc' are applied to terminals 6 and

&', while pulses P, and P2,-which are similar to those in Figure 3

are operative theriin in the same way.

'.The circuit of Figure 4 has the drawback that two amplifiers 1°
and 19°' and.two comparator stages 14 and 14', respectively, which
in practice may have different properties, are required and which
may introduce errors. The circuit of Figure 5 does not have this
drawback as the two portions thereof have the control loop fixing the
direct current level at the output terminal of the circuit in common.
30 Elements in Figure Swhich correspond to those in Figure 4 have been

given the same reference numerals.

Modulaters 1 and 1' are constructed symmetrically in Figure S.
The non-inverting output terminal 4, and 4', of modulator 1 and 1°,

1 1

35 respectively,is connected te a non-iverting input terminal of
amplifier 19 via a resistor 261 and 26'1; respectively, while the



direct. current level at the output termnal of the circuit in comon. 30
Ellenents in Figure 5 which correspond to those in Figure 4 have been give
t he- sane reference nunerals. Mddulators 1 and 1' are constructed
symmetrically in Figure 5. The non-inverting output terminal [err] and
[err] of ‘modulator | and 1', respectivel3 is connected to a non-iverting .
input termnal of anplifier 19 via a resistor 261 and 261 respectively, .
while.the inldrtinebtifg eé%rﬁwalt@rawad [ erddpeandrel 97 rds, m&&ﬁeestlwely, of
Cdgedul ator 1 and 1',” respectively, i% connécted to an invertin :
termnal of HWpfhifitEFPY W?ay’alfe%?”é‘FSF q &Pryn &Hﬁeﬁtéf’g]mp%sb%

Capaci tor 231 amglifiect®dvia 4 resiwori m/elahdiru} mﬂspéeufmemgal ctapafmbrfz:er
19 5 wvia a &OQOA&V%&'&%R&”JO ttﬁéé% & (308, a,T :?Ia%\t &)Jlf 59 .
i sol ating resistor i's provide orrpara or s 4 an svmtch
22. Swi t chegviisa arh-1Bvertinc fufer ampbiiicd toapﬁeajreﬁeﬂqm%-f dnpi tsiapingnd

resistor 29..A;bdd eb aplrbdifl BO.w_ed &Qtparst%'ipeggdevet Yndi Switlf! sgled in
the | ead between capaC|tor 16 and 16', respectively nd 10 term.nal 11 .

and 11', resPeieiste(ly. andRds| 56 P2 Fenrséad it EB%JJHHEH%@\A%‘“’H'C@MZ@her
resi st ances artdoreens&aplza t he nmtﬂf@utampes;mztramenaf 3cs-t,agesp1eétlﬁ1§i, | 15 R
conj unction W capacj.to , or 16' er e the tinme constgnt of
the three salflr'i)ﬁl %Qﬁ&nh% edrl?:?dro,(}?ﬁ% =" FRPALEe dih an‘Erneis%pe ’tesP?%thSEYtlﬂn shown
in Figur d95 fegmihel ganana oltha‘esmctﬁvgw-e Resikfor 29 iFhssedoirt rcohjurgdgpon
cQnpri si ng etlecnﬁatxsméé,re%%seg}ee§3 £RCLRRIL B SR B LB BE stage 14,
correspondi ng l'oop of Figure 3. " For puréoose swtch 22 1's operated b-.y_
the sane pulag %‘JP@F*FP@WethscapthE%@@pu% 8t gl §° sethpmiicatie $ireand
=-and al so édh@tmen&ftt rnafeev@tatl@gaeaﬁa oﬂmaaﬁ:&aims ﬁx@@@létﬂferZBes%ket@-ddEd
together by ans_of. si st or and 28 same y as in =

Figur o 8 ¢ et L Sipenl O B0 e BRI EERle Bt FLISAn at t he
out put t ePninal e aoptadli doopl @ommricitdatlenentsubss @23t amd 123 ¢deravalime, zero

in this exangles an%r wggeasr @%gr&&lﬁgsp\e%ix@%o% deg chﬂ:q% '3.”"%‘55'1%& V\ﬁ‘[‘?ﬁg@ ?_f'

conparator stage IS operated by a puI se
al so appl i edsiE<h eddritaAPeratatt biththeh see ghksoRg #4 e Burs o3 afhe qusERt

pul se P . Thene0aideOhod2QBoEOAPEAS 1M Garl GUBS ithe léompéésaaeadn h1ekédmat es ln'

t he manner
produced across capacitor 23 are added together by means of resistors

.20

461, 26" 262, 26'., and 8. 1In the same way as in Flgure 3 the d.c.

s
voltage ievel of thi modulated signal is fixed at .the output terminal
of amplifier 19, and that at substantially the value, zero in this
example, of the reference voltage at the non—inverting terminal of
comparator stage 14. ' ' .

Switch 15 is operated by a pulse P2, which is also applied to
terminal 7 and which occurs one line period later.than pulse P1~ The
control loop comprising elements 14, 15 and 16 elimates in the manner
explained hereinbefore the sub-carrier leakage of medulator 1. In a
50 similar manner switch 15' is operated by a pulse P'Z, which is aiéo
' applied to terminal 7' and which occurs one line period later than
in pulse 92. The control loop comprising elements 14, 15' and 16"
-eliminates the sub-~carrier leakage of modulator 1'.

Pulse generator 8 comprises a frequency divider circuit which is
supplied with pulses H of line frequency and which divides the repetition

35

frequency thereof by three, causing the pulse trains P1, P2 and P'2



expl ai ned herei nbefore the sub-carrier |eakage of nodulator 1. In a sim!l
manner  swtch 15 is operated by a pulse [err], which is also applied to
terminal 7° and which occurs one line period later than in pulse P . The
control |loop tonprising elenments 14, 15 apd 16' 2 elimnates the
sub-carri ér | eakage of nodulator 1'. Pulsé generator 8 conprises a
frequency divider circuit which is supplied with pulses H of line frequency
and whi ch di vitdese theeragpétliineeseducatirangy(ideFenireby irhwrResh éamsipg t.he
M- se trains r n (o O €x r [ ne- sequent i see
Figure 6 in V\A[f%:hﬂete ?rr% O%Vgrﬁc”r)lés %ég%l&s owgae%%c%n.%g&léénsera a?lcﬁqla alo?oulé
generates a. $hgrddpe[®iaarerdy Bar ftheheR1Y) nehdngecenearc forf dhet Pid. gRandard,
change-over f@rid RegRfl nst andag ditit D&t $heRNaheNPiscO8ENALEi1d 328 Whep t he
NTSC st andar dt%s used, As t he regeti tion frequency of pulse [err| is
equal to ofe tHT FEPERETIOP nErSaHEe RE WUISE i 1Feﬁ"‘?‘]‘31n‘i%f’nﬁa‘i;’érf‘hré‘esid}?e
shown in Fi gufeecﬁlencPulsignilei-‘r hustS haek @tlet shalph esHfivh 0im @ oI BL eViIRN e P _

I4

swi t ching signal hefline frequency every. 6 lines. For_sinpljcity,
Figure 5 doesgﬁoﬁﬁ%ﬂg% Etﬂeté ogfd érrk’elsts 3‘6%‘3‘\‘?\'3‘(%??"’%5‘:%}? ns%gélazi?teg?‘liﬁggl?{-%e
inversion is frrmengy evpfed ddndnr Fére sofplkiet tppFligede Sodées nbhathol' thewhi ch

woul d cause tB&iGOBESQ WwARS aki HRnbYHBRDS. okoem%nmeléionléf.%q 16" to
|

cause posiH’ ve feedback. It will be obvious that the sane applies for the

si-gnal [ert] FHEISHGErerathanofEsstapPRbedate 568503 &) MBich el cappe the
operation of asgrolli @er3BingTBy MnkeyeEIfbrR¥eld, 35X drkings Pebi Qige 15
Finally, it should be.nqgted that a t he,descrj.bed portions of the

nodul at or ci rg(lgj)sljtt,l VEHe eggap%c’i tgtr g lé\Lab ScPPEnRE li}?%eﬁgeeﬁta@ﬁ,apé’éheiﬁ“ the
advant ageous| gidnalegriat Etigune 4. skitiscoatdyet arebprbsible, For Exanpls +hd. An
anpl i t ude MAYbALQE o IgECLd) 10L - MBUULAL b0G YL SLINRL AN NG e,
periodically occurring reference signal portions on carri.er |gna7,
conpri si ng-a noduFaRItYhathi §§oE dche rosed | thett atlethe rdelscribed portions of

the modulator circuit, the capacitors and circuit 13 excepted, can be

advantageously integrated in a semiconductor body.



5 for. receivi ng the carrier signal, a nodulation input termnal for
recei ving the video signal and an output term nal for supplying the .
resulting anplitude nodul ated signal, a control |oop coupled to the said
output termnal and including a sanpling circuit which is active for
sanpling-during reference signal interval®¥ said control [oop 10 generating

a direct current conpensation signal for additiomto the video signal,
characterised in that the signal at said nodul ati has a
wal ue such that the said resulting anplitude m)dujmllmmulm"mnmke sai d
output termnal is substantially |ndependent of the sicgnal mt ¢ he said
carrier input termnal during 15 those periods when the sanpling circuit is
active, and that the anplitude nodul ator circuit further conprises an adder
stage connected to the said output term nal and a second control |oop which
i ncludes a second sanpling circuit which is active for sanpling during
reference signal intervals, said second control |oop generating a second
direct 20 cu EEconpenm on signal for addition to the signal at the said
output terninal, t.he i espliedei osdatantctoduiltosa heaxmgaﬂiﬁglrﬂ e@tdé® the

out put term f ) LM dde a Acircuit
as (F:)I ai nmed i %§8’1& % nggﬁg%:laog gl’l Je cé“t)rertl E‘gtldetf% g?l rs{'gr%gn m'”tl‘m'l"%ooﬁ1 3l so
conpri ses a cenpiat smnaslt,ag@npetlﬂn%ta hofyde tRs hewing patanyfiephinpht carmilesl a

reference ssi ggl rodahi,£ly Qﬁm&ﬁ&“ sShRGE Bamd SeCANdnhutP b digaM Azl and an
oytput termnal inciuded in the first control loop, this reference signal

havi ng a val FESHHIRR the ¥iERa shenall p)d SRUSKERYS FHAEHNGL 5PE SHPRLKLNG(thRal at
t he out put t%ahmbgoimglheudmdau&matédv%ﬂgabl; K &wu&toanmo@l l:yuplladeﬂertelent of
t ke signal at_ th %?) te ml utnéer @dan i éhel@ ulr wh tiv

C L M S 333 eu cF‘alr’?'é’ e & o gﬁlc‘h rac’tcgrlsea&f‘nthat
t he signal atforhsampaing @arimgerefmtetagnahalnthamlat, $aggis comhuoil ntpaphose
periods when gteﬁérefﬂﬂnﬁta %@EP&H Ry S CUbdpe Oh§?€fo%' Yfgnat f’dzf Q641 QYR &Nt | evel

of such a polarit first cont causes negative feedback.
4.  Acir chPea‘éldGPa?Jr@Glr Fheragtprised 16rt@t Eh%lrS&S{l@r iafespidnmediation

said first andpsecepdi:mANRhd ROvEIULHLES tAEE thal s&el k¥ Q1% Ay drpDeQisR! V.-

modulated signal at the said output terminal is substantially

_independent of the signal at the said carrier input terminal during
15 those periods when the sampling circuit is active, and that the
amplitude modulator circuit further comprises an adder stage comnected
to the said output terminal and a second comtrol loop which.includes
a second sampling circuit which is active for sampling during reference
signal intervals, said second control loop generating a second direct
20 Ccyrrent compension signal for addition to the signal at the said -
output terminal, the first mentioned control loop being coupled to
the output terminal of the modulator via the said adder stage.
. 2e A circuit as claimed in Claim 1, characterised in that
the first control loop also comprises a compariéon stage a first input
25 terminal of which carries a reference signal, which comparison stage .
has a second input terminal and an output terminal included in the
first control loop, this reference signal having a value which is
substantially equal to that value of the signal at the output terminal
of the modulator which is substantlally 1ndependent of the s1gna1 at

30
the carrier input’ termlnal of the modulator.
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5. Acircuit as claimed in Claim3 or 4, characterised in 10 that t he
signal at the carrier input termnal has at |east during those periods whe
t he second sanpling circuit is active a second d of such
a polarity that the second control |oop aI SO cau "m ulﬂ"m II ﬂ”ﬁack t he
second direct current |level deviating frofthe firstcdiFect ocurment |evel
15 6. A circuit as clained in daim2, characterised in that the
second i nput ternmnnal of t he, co ri sqn, stage S coupl ed to the output
terninal of the géder s?%&@ltvﬁ‘?npg Egi’mteP’FnQrTth%‘TacFﬁ‘élst?Snﬁérlson
stage i s conndetethe cighed Rirgte aad secnmt $ap3l Eegnidil chaist 8t 1Rast diring
circuit as Claiogedpeﬁoa@xaheﬁ éthfPfchggtﬁJlQng &'rHEu %g %J%Q“ ed&?{‘% in that
ul

the first and second sanpling circuits are e an tirc A
circuit as cl&wertilsvet éﬁfrrF‘Fh eheplast by ithal ‘Phﬁ-‘ fhrat F?H@@ﬂrplfqoyega%%econd
adder stage frugaddel rfgedba&uLse shaped nmeasuring signal to the carrier

signal during the perlod of he 25 first nentioned sanmpl i ng
circuit is active’ KB cﬁfl fi%fénm@l’eﬂ ﬁﬁsﬁ”‘? it & fnP 7, “PeRaTiEEtasd 48d in
that it corrprtha&stlae @hachq'aret/andswctooh $anplappleyrag ta alber aot xiivent | evel
to the said cg]mmggneiog term nal during those periods when the first
mentioned sanpling circuit is active and for applying the 30 carrier signal
to the said carrier iAptircuék msnataigeri iy Clakn Sepy ddschirenterisefli kst

sanpling qprcgHal tife @Qéna?lCEtV@;e &8-ribR B NGSTERLL G SEAG @uFidLcuit as
clained in any of the preceding Cains in_conbination with a secon

anpl i t ude nodUIPAE REPITIE" 1OF AERIFafI RGBT SEECHE ¥F REEIEF gharMvi ng
periodi cal | y dFeot cuirréemy leedle bENaechsa ga ar Py H:h@ﬂs:h@nséi:oﬁ&(kfﬂhﬁir&'ﬁflbbﬁr
signal, said 0 or..Ci L sin S

nodul at or havé}i%% %sggpll‘écgwg&cgrg Q&ﬂa%}(r nth%t E%’U R 81 of grééll\? ile eﬁéatmg
second carri eﬁr°§'| thealfirgt §é€%ﬁtdcmltah‘@h i nput ter m nal for receiving the

second vidgo signgl apd-@caeeRA-iREtid e1n3] Il StRkYd N9 tAG the
resulting second anplitude nodul ated signal, sai d arrangenent further

conpri sing 5 €874 d'tnPHErte&fﬂH&l of s FNPAEHIA LAy AE HEAUPLER toatke first and

second anpl i tadeutrhiiados| heasdierc BRIRC @Hill8€thd Buthia!l téHEnSECSENEhe
anpl i tude

comparison stage is connected to the first and second sampling circuits.

7. A circuit as claimed in any of the preceding Claims,

20 characterised in that the first and second sampling circuits are
sample and hold circuits.

8. A circuit as claimed in Claim 7, characterised in that it
comprises a second adder stage for adding a pulse-shaped measuring
signal to the carrier signai during the period of time in which the

25 first mentioned sampling circuit is active.

_ 9. A -circuit as claimed in Claim 7, characteriséd in that it
. comprises a change-over switch for applying a direct current level
to the said carrier input terminal during those periods when the

- first mentioned sampling circuit is active and for applying the

30 carrier signal to the said carrier input terminal during the periods
when the first sampling circuit is not actiﬁe. _
10. An arrangement comprising a circuit as claimed in any of
the preceding Claims in combination with a second amplitude modulator
. qircuit for modulating a second video signal having periodicélly
5

-occurring reference signal portions on a second carrier signal, said

second amplitude modulator circuit comprising a second modulator having

g



to the second output term nal and includes a further Sampling ciTcuit whic

is active for sanpling during reference signal |nt urt her
control | oop generating a further direct current m Mtl Hﬂﬂ" for
addition to the second video signal, the &§7gnal at *he sécond so atlon

i nput term nal having a value such that the said resulting anplitude

modul ated i 0Nelkefnd B8 SREONbURNE DL b PEBNBLed 51 RRL AULAL |k NdPENdent

Qf~the signal at the secon rrier I nput term nal during those periods
whén the furt ldenabngl perpodi medviletion Aepyty sermipal pforarecqigdne fheatecmdi ned

in Caim 10, maaacglghhﬁ%dl A delasha IJutﬁ@r!TQ'ékﬁﬁﬁalaBoxaddﬁﬁlyﬁhggﬂxeCeémﬂQEﬁQ to
t he second out pal, and, an addi.ti qn contr ol Iooﬁp | udi ng an

addi ti onal sar%lcf’?l m}b'EHdF W%F% s|1§“%6t P PBFaNSSART r’F@r ﬁ‘ij rising
reference gi gnalfurtiear ¥ddes, ssaged faclidiinn abgeretr the lsadp ﬁ;eﬂeratdl seroad

addi tional direc u t t
t he second out pl?;l ‘?edrem naﬁlggg;ﬁ%qgg; fﬁ@’%gr@énsgﬁ ﬁg%%gﬁge gs)%ctr?gsli‘%pqgﬂdea
Circuits not beidniatsiznoixcwisofusithencompriagsi 2 Sfurther captindr lesMhish Rsop i s

25 connect ed t&u&:h@d Qut B‘l—g sE@&rm B@J:p&f téﬂﬁnhﬁséndmﬂuaﬂﬁ(i gdellerSi@fRingd 2.
An arrangerrent as claiped .in C.aimlo0, charac%ﬁrl sed in that.th 1‘urtheif:F
d

sanpl i ng ci r cUFiTCPEE EBhFedfetctide FRY EBRRHEPEsOIT 188 AFECEFFS: AL AP EEED

and the fugd hep:$PLiddd cEhtoi 1@%&@}%@9 ALk BRGOsS Y £ AGIA- YR c%ﬁlpensatlon
13% A circuit _or an arrangenent as clained in any of the precedi ng cl ai ns,
2

char act er i sedSt#alhEer @dt Ee rfé‘ecﬁc(?ﬂijt%ld&?es’&@?}vé:h&uﬂ%ﬁl £ it

bl anki ng i nt es¥@dndomodulatvértleapst gaahmaut sdwdegt deradte WuER N tothd La.elcbur st
of®* t he col our S hr oni si n 14. Acir ut or a arrang nment

ol ai e 00 ErRiFing uph R GRiaead anghdl B8 Ao Bheh AURROEIRT P
circuits are astsubstintieldequédpendehkyef the 1$gnaJAa¢| m;ausecmd gargirangenent
as cl ai med, nl B Wedfina® ARk SHoSE hdrRodd dheh ttHEUELNSE COMBIIRES1 Acuit,
frequency er circuit for dividing the repetition frequency of applied
pul ses of Ilnésf?"éé[ﬁ%ﬂcy and for generating |ine-sequential pulses. 5

16. Acircuit or 1an i angeieméntass diatim@d inncodie of, cherdateeagliangn clrakns,

characterised, L ncotmgg'{setsh gn Ca dre.ll:‘ esrtag<|e r2)?‘1'1’1ec|:tsedatcg: otlh%usecond output terminal

modul ator circuit further conprises a further- control |oop which is coupl e

and an additional control loop including an additional sampling circuit
20 which is active for sampling during reference signal intervals,
said additional control loop generating an additional direct current
compensation signal for addition to the signal at the second output
terminal, the said further and additional sampling circuits not
being simultaneously active whilst the further control loop is
25 connected to the output terminal of the last mentioned adder stage.
» .12. An arrangement as claimed in Claim 10, characterised in
that the further sampling circuit is connected to the comparison stage
and that the second and the further sampling circuits are not
simul taneously active. -
30 13. A circuit or an arrangement as claimed in any of the preeeding
claims, characterised in that the sampling circuits are active
during a line blanking interval of the video signal outside the
occurrence of the burst of the colour synchronising signal.
14. A circuit or an arrangement as claimed in Claim 4, 12 or 13,

35 characterised in that the sampling circuits are active line-sequentially.



sub-carrier signal while the video signal is a colo rgnal . _
17: A circuit or an arrangenent as clained in daim?116 fo adig an 12
(R-Y) colour difference signal in a colour encoding mmw

standard, cohprising a generator for generating a s e€hi ng’

signal of half the line frequency, charac®erised in that it further

conpri ses an adder stage for adding together every sixth line period the
pul se .whi ch operates {he sag}_)l i ng circuit in 15 the first control |oop for
Whe (R Y) nodul at ot ald™& Sk tEhFAGEPYIRIE bI3haF e T8 r'équency. 18.
An anpl i t ude gnedattErdsed iinctihdt $tblirdhér alohyrizesherfrequateycdividdr waitrbuit

reference to gdhesaRGe i : W AL ggpﬁ litude
nodul ator circuits su s@%t?%ﬁ%&%dpggé e?‘S?/n&JSg%lrl%Ee ng%h(%lc’ elilg%)ence to
Fi gures 4 or Hegrendyeang donpaangratingr dinargsauenidal exlsed- t he specification

has been rgeproducesl by @heLoeRyhAthbfgaRRt i LABISinEl O RAL dyRRSCript. It
my contain a few ndpents which are difficult to read. . The origi nal
typescri pt ccﬁf?&?#'}%gc HESe AREAGHRAICEI P BRAY HEPSBEELDALEPRY B et Qe

t he Pat ent Ofdubeearrier signal while the video signal is a colour difference

signal. .
17. A circuit or an arrangement as claimed in Claim 16'fo:

18 modulating an (R-Y) colour difference signal in a colour encoding

LT

circuit for PAL standard, comprising a generator for generating a
- square-wave switching signal of half the line frequency, characterised
in that it further comprises én adder stage for adding together every
sixth line period the pulse which‘operates the sampling circuit in
15 the first control loop for the (R-Y) modulator and a switching
signal of half the line frequency.
18. An amplitude modulator circuit substantially as herein
described with_reference to the accompanying drawings.
19. An arrangement of amplitude modulator circuits substantially
20 as herein describedwith reference to Figures 4 or 5 of the accompanying

drawings.

Toe text of the specification has been reproduced by photocopying the applicants original
typescript. . I_t may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patemt Office
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