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2203311 -1- CHROVA DEMODULATI ON APPARATUS FOR USE mv%%zg%ébgdﬁkRECTED CLOCK
SIGNAL ‘This invention relates to*an apparatusifor generating a pair of
cokor- diifference signals. (R-Y) and' 5 (B-Y) ftem digital sanples produced

by sanpling aiconposite vi dHROMAITEMIB(R ADION AP S?CFttﬁfi gEgster clock
sanaI'NCS,. Ina d|g|taI Tv.ﬂizﬁlég:'.l -A ol or vi deo
signal i's appl|ed t'o.-a conv ' <¥=8° S8 Ak gnal recei ved
by: t he ﬁﬁtenna is processédlbyianeababngremaEESaﬂd aﬁtepﬁﬁdaﬁu§fP€ﬂuenCy

IF) circuitry. pgehagdac shke 0
glrLU|try i's - F?gg §§ ag angﬁgp-?g adlgf FirAﬁgk %g % ER Y*h%”%/D
converter- dev |oB§ ¥ n F9mo¢19i§$la$am§ ¢%s§h0dﬂ¢@dsbmfsahplbmgl@g

conposi t e vi deo eognas1E35videﬁe§ﬂQﬁ§F GVSab§a§p+kg?r§ﬁrf§§%§6aﬁ%$€%$?;?Q?L

MCS. The bi nar cessed in digita
condition the Iﬁﬁfﬁggcgfqg?fdﬁé§ ‘and. 20 ehrom nance C (chromnm) conponents
of the conposite video signal CVS for appllcatlon to the natr|X|ng

try of the TV recei e en (G and lue (B) signals
devgroped by .the matrix C?FCUI% %ﬁ%ﬂc %v%?? V%ﬁtkgt %%%I ¥4 mat
for appllcat|8n ¢dlenev iderssbgral 2bs applied Gm{acﬂmmwmnt&ﬁﬁanﬂfécéﬁvind
s advant.ageous 4@t&mia | NeTHE CALGREY Pécéi[’@eéaﬁ‘? trﬁ&tﬂnf’&%éeﬂ#‘gﬁ&{i@s&

four (4):.tinmes the color ubcarrler rate phas

[err] clock si gn%’f N, aleg e rand si@mmgﬁamofmmw |(nIE)ne o
i'nconi ng corrposm.’a'o/mbm.SI magdfand Fompadi t Oy {deo Y aﬂh_e

Sequence: [eg%]#‘ FhafFE i M Rl i danto s WG aﬁmy e
y

accongl i shed Qﬁ!'r\@lyte;te-rrul'thmlﬁbm r@nmmaddmmiﬁﬁn}/ S@D&Iﬁjﬁgﬁ- Y)‘..

and (B-Y) dat a Slté’ WV of OF gtt re

pi X-i n-pi X, free,zesrspé ctnure zoon%J recurswe 4)655@&4% id sqi[dnals cvs

deS|rabIe to prode %RRFSQHQRH?sﬁiﬂﬂﬂ ng tar aaster ClOCk srnnal MCS. The
binary samples are processed in digital circuits to -

-appropriately condition the luminance Y (luma) and
chrominance C (chroma) components. of the composite video -
'_signal CvS for application to the matrixing circuitry of
the TV receiver._ The Red (R), Green (G) and Blue (B)
'signals developed by: the matrix circuits are converted
back to the analog format for application to the kinescooe
_ - For chroma demodulation, it is advantageous to
“set the frequency of the sampling clock signal MCS at four
(4) times the color subcarrier rate Fgor 2@nd to phase .
-lock - the 4 Fsc clock signal to the color burst signal BS
' incorporated in the incoming composite video signal Cvs.
Sampling the chrominance signal (o using a4 F burst_
locked clock (BLC) produces the followinq sample
sequence: -(B-Y),-(R Y), (B-Y) (R- Y);~(B-Y) and so on.
-jDemodulation may be accomplished by merely demultiplexing
" the sample stream into separate (R-Y) and (B-Y) data
_Streams.
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However, for memory based features (e q.,.
'pix-in-pix, freeze picture, zoom, recursive filtering,
_etc ), it is desirable to process the. video siqnal with a



. frequency

- 2- " RCA 84, 248 1 I|ne | ocked clock (LLO .. A line | ocked
clock produces a fixed integer nunber- (:. g, 910) of sanpling p0|nts per
(hori zont aI ) line. This sinplifies memw3~ based video fexgH ey pigressi ng -

T T
"~ standard N'IfSJG QQQ}'n&W"'(QﬂU (emoaﬁiﬂa)stoﬂ‘\saﬂmlmg poain;lasrmemg cl ock
frequency, tﬂdﬁ%dtmmﬁ%&en 'mi@e&mﬂﬂfﬂsﬂﬂ%{f &fé&?o t@%&‘”' er.
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every. horl rPé"c‘;?(?ﬁs[‘)'ld'l (IPn'eg'c'oI]c;r"%ubfég?qu arifrapr Remqries), is
' oest?bl|7h$¢eﬁau§%ﬁﬂhd|ﬁ§§péﬂt§d§ﬂg§uunq? djéﬁhfﬁﬁi&gﬂﬂ&/%f{éﬂefl k;, [err]
455/ 2 err Sl gna sanmpling cloc . ..
frequency 1 er'r ]T)vofrgl?i[e r?’]rg a#{%q# perl ods (4 x 455/2)
every hor| zontal |iformparist@ndaig NTSO anideal S\i@iﬁl/l g s] Brdadeast ock

ol ar R S, hebAfe K VIR i 4 e“%a%'?ons.

(e.g., zoodntegere lodnsabiaars ter sfnymlemzorﬁ m
preci sely tc@ritfaqdyT SCfli&ead%itteg%zaroﬂﬁmhf G LodiO'p | e°d I's

Per ods. i n haTd 2entad 16 aemdagiral TheriRalgn AHBGRT: ncpiutousd i'hQG -
nunber of @ oclisplelstebld.s‘hdd)md mlzhwilmwttﬂ'le |hdielz(cﬁ'_ﬂ!hl 0% 9, 910, ble o
R0, St Areuhel R gl ol oA WAy 11 T net possible
Two previ o@é:lay!m@&/mNTé}Epﬁ(Yamaﬂor mmﬂ@ rediockt aftceque Ay si gnal's. i
clack, " Tnevase o 45 Pagr 868 SRV SR Do’ el it on.
However , a {(Bus®#35d@ed ncley@E Yo hoddzes t@]va]-ril"lﬁ irAr dad « hFarurmer of clock
- pul ses per shanidaeat NTSCI Wde@%ﬂdhauefwawa&%af%rﬁhﬂ' mey s | i ne variation
in the pha%%n%tr&%nt&'O%ﬁr%iQﬂock J‘?HJ’ fnetfocked zthereby - '
. facilitating both chroma demodulation and memory based -
2_°-.applications (e.g., zoom). o
h However, not all NTSC compatible Tv signals
conform precisely to the NTSC broadcast standard format.
- For example, - signals produced by a video ‘cassette recorder
~ (VCR) -have varying horizontal line periods in the'
35.reproduced siqnal. This results in a ‘variation in the
' number of clock pulses developed per horizontal line _
(e. Qe 909 9, 910, 910.1, etc.). In general for ° N\
non-standatd TV signals, it is not possible that a clock o
l:signal be simultaneously burst locked and line locked. -.
_ 30 o . Two previously known approaches for processing
: _non-standard TV signals in the diqital domain employ
either a: burst locked clock or a line locked clock. The
“.use of a burst locked clock simplifies chroma | |
demodulation. However, a burst locked clock produces a
-variation in the. number of clock pulses per horizontal
~ line, and therefore, causes a line-to line variation in
- the phase of the clock signal relative ‘to the horizontal '
synchronizing component., The line-to line phase variation




synchron|2|ng conponent. The line-td- Ilhé phaSe.varlatlon - 3- RCA
84,248 1 of the clock signal rel ative to the3korizontal sync. RCoNBL ,QaBses:
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bur st " | 6cked cl ock Sl L i f t | es “are
skeM/correctedrFB¥ ¥ ﬁgledﬂ bieng fP%Pﬁﬂééé"SefﬂﬁeHCFHEthﬁéﬁﬂng hori zont al
sync pul ses stﬁﬁbsiaaﬂibhe.sanpllng cl ock pul ses- MCSP' s.. Addltlonally, the .

signal sanples read out _fromthe nennr are correc%sE sg rrors prior -
|

to their application tolfh@reeR Hﬁt??% gpsake O €pat ent
No. 15 4, 638, 360satibgnment! bﬂ1ﬁh&EDIKE@ECEECbkECRhﬂyPhﬁiUREitbbﬁl£ﬁUEE

TELEV S O SYSTRY nefiEFf ARCR, SULKE! IR0YR, BORRN! pXebR! ERETSRDLES
vi deo signal psbgesli sgmpiescarenpinei shifitedror sBewochetectedkfor the
AIter”ate|yloOBﬁaﬁEyﬂgg?g?entgflégf gnctﬂﬁkiEEBmiﬁggnb?Qzaﬂe §t§9H6fd v

signal s Al't hou features cessin
pi x-in-pix), iputsep IUaPLs @%@ E%?oﬁﬂmﬁbﬁﬁﬁuPAPanpbbéﬂatﬂ ] %ﬁen the 25

TV signal is nnedrtrada1g¥ Eﬁéegi @aa eaneieareéaatadtbrrsanthblheﬁaay
entitled "LINE LOCKED DI er nati.on

A+, at..t t
Cont 6f ence. on EERCOAEFCRTed; For, SKew €TEAES FBABE ROCENEEcaPBLIBBEAPNS of
a chroma denodtbathenrReppmatt i ohatheprvareoeinea | i ge 80 Patkad Nback

L obaranartS RaB3acaho, o RPRLL 68" ke Ik FaRREET IR PBVHS, oo Sob Dot
entitled ' TELEHIEWUREF&NIPlEIUREWWBEE%ISﬂEM/SEEHEHTEDUEEEEKbesdescr|bes
still another fPP&Q@PQtiQE SPPPLL BBy 2for correcting timebase errors in
: ' -the incoming and outgoing signals in a memory-based '
;video signal processing system employing a burst
20 jpocked clock. ' -
- ' Alternately, one may use a line locked clock for
'sampling non-standard TV signals. Although this
d“psimplifies video features processing (e.g., pix-in-pix),
_ it complicates the chroma demodulation operation when the
""35 Tv signal is non-standard. ”Réfer to a paper presented_by
" Tom Nillesen, entitled "LINE LOCKED DIGITAL COLOUR-
DECODING", at the International Conference -on Consumer
' Electronics in June, 1985 in Chicago for details of a
o ichroma demodulation apparatus that operates in a line
3°-locked clock system. | '
- o A Buropean patent application filed
-_contemporaneously herewith (RCA 83983/84237).and based
. inter alia on U.S. Patent application No. 032,258
. entitled "TELEVISION RECEIVER HAVING A SKEW CORRECTED -
"35_CLOCK“ describes still another approach for sampling a
' non-standard TV signal. An A/D converter generates
digital samples of an incoming composite video signal cvs
~ in response to a skew;corrected_master clock signal MCS.
" The skew corrected clock signal MCS has its phase adjusted



non-standard TV signal. . An A/D converter’ generates dlgltal sanpl es of an
._inconing.conposite video signal CVS in response to a skeM/corrected mast er .

~..clock signal MCS, The skeM/corrected clock signal MCS has has e
‘adj usted - -4- " RCA 84 24%71- at the start o%éﬂe\% .
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corrected cdr@cgg %dgjnu@tni%s and a skew error signal SES'indicative of the
once- a- I#ne phase adj ust nent of; t he- 10° cl ock signal . The ‘chroma
denodul al'i on :appar at us i ncl.udes neans responsive.to the skew corrected . . .
“clock signal MS andn ecirdanoe ovith gitels Srvdrriomy ex redomgenerating a © -

st S A SRR At AL '

- denodul at i o apparatus I'nC neans cou rece

' digital sargkess ot need ashigdesk ¢ hgnado MiSpnAndos s reradnisidgnalo t he

| nternal | yﬂ@‘qrrﬁi%tiw gf '&fé(%hoeiaﬂlqrnétﬁlfaas”é 'aiijgs@o?ffé?ﬁ.erﬁfatﬁﬁée signal

. sc for neratln r Qlj Ior dlmere nal s g‘r{g? 20 INTHE
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~ skew lcorSrEgmteed\sn&satserE orrsinnkts: gmai IWaw moittedted:wwysmﬂkmsarror 't_' e
si‘gna gnerating
a pair of ca&# ?E{I% H‘;e?’lﬁg sﬁ%g Caﬁ’u eﬁ%eartqﬁazf@ é}ieqftzﬁbcgka signal -

. generating tamsa:'-d-tnmcedzlcam Bubdapnien e@meﬁmtm wkgnaisef ul- | n ',;.;

- under st andigng therﬁéoerraéiw dﬁmddlﬁa‘ﬂﬁ#ﬁna;fp é)'ﬂﬁ‘tg-ll?z‘ ui}?dlﬁnj escrl bll )

“_ apparatgﬁ FSICGURE 5 repreésent si mave orns usef
i

t,he funtPi Aeass Qaupled for KqeRly g,

composite video signal CVS..and responsive to the
-internally-generated ‘burst- locked, color subcarrier.
representative signal ds o for qenerating a pair of color
. difference signals R- Y- and B Y.
20 1N THE DRAWINGS: _ : - :
B FIGURE 1 is a block diagram of an: apparatus for
: generating a skew-corrected master clock signal MCS, and.
'an accompanying skew error . signal SES'

- FIGURE 2 is a logic schematic of an apparatus for
‘25

generating a pair of control signals FCS and SCs for use' -
in the FIGURE 1 clock signal generating apparatus, e
5 FIGURE 3 illustrates signal waveforms useful in N

understanding ‘the. operation of the FIGURE 2 contrcl signal o
generating apparatu5° ' T : - o

. FIGURES 4 and 5 represent signal waveforms useful . .
in describing the function of the FIGURE 1 clock signal '
generating apparatus, , : o
' ' FIGURE 6 is a block diaqram of a. chroma ,
- demodulation apparatus for use with the skew ccrrected
35 clock signal MCS, and the accompanying skew error’ siqnal

SES, in: accordance with the principles of the present

, invention° and _ : _

 FIGURE 7 is a partial block diagram of an'

30



FIGURE 6 is a block di agram of a chrona denDduIatlon apparatus for. use mnth
t he skeM/corrected cl ock signal *MCS,. and t he agconpanyrng skem/§6&0§a§#%ﬁ
SES, in accordance with the pr|n0|ples of the present inven{jon,

7'i.s' a partial bRBRRTaFWYrEeF gengrating .a new line signakaM S4fensuse in

appar atus for gepes ot IQURE. SC¥htbie demodl1dtfohoappaatast he FI GURE 6

chroma denodul ati on . apparatus. In the DRAWNGS, the.lines |nterconnect|ng 5"':

vari ous”bl ocks represent ei't her "singl e conductor. connections carrying
anal og - srgnals or mul ti:- chmdttee. CDRAWENGS ¢athei Dines| Lhtértomeating digital

signals, as t Y/ t hose . -
skilled 10 i t €§€?g%ob§$aﬁ%1r%ﬁ%é%£§$ gfg¢%¥ %ggaﬁé €6§$ ?ﬁ%£funct|ons
descri bed here|n@Qm@ﬁﬁ?é@ﬂ%ecﬁﬂbtimgednahpel$ﬁ@mah$gﬂramubtiememGQCﬂona|n _
I't is assuned th f¥§%ﬁ O n n SC
st andard f or nat . Big ég%? S@Q?lyjééligna S con g?gni ngh %%gga%?gﬂ? l\ﬁ‘@%
standard f.ormat . %?%evm@bob%fgnals produced by.a vi deo cassette recorder or’

a video disc player (hereipafi®l, b@oneéaﬁrﬂaéﬁbﬂeesatéugoﬁlenoselékirled

T SR A GRS RS 5 R O e (9

generating apparﬂnuetimhsvdestriuedrheseimhalomnmaproefpthetﬁcedeﬁaneibhed o

U.S. and Europe tofP ncl udes a free running oscillator: -
2B RPE D o RPRS £60 R ! |

22 for providing a async ronouss. I xed frequency signal FFGS. . The
frequency [err] of the frie- isnﬁ#$@weﬁctmabtbmeZtnceméegabldsnedianah fixed

integer multiplenfm{Rafly onr ci frﬁﬁséogtﬁﬂdaf&eﬁyfﬂﬁt (eeQampfes

[err]) of thgpskeM/corrected clo uency

di vilde- by: K rc%ftstﬂﬁih%r%?%§?¥@4“9cFQW%@?}letEOE%?eNng %hé”@ﬁ?ﬁut
termnal .24 Of t hérmat are video signals produced by a video cassette-

~ _recorder or a video disc player (hereinafter, non-standard
video signals). ' It is further.assumed that the desired,
nominal clock frequency MCS is_fourf(4)1times:the_color
20 subcarrier frequency F_, - ' _
B " The FIGURE 1 clock generating apparatus 20 (which !
is the subject matter of the aforementioned U.Ss.
' and European patent applications) includes a
'free running oscillator 22 for providing an asynchronous,
. 26 fixed frequency sigmal FFOS.__The frequency_FFFOS of the
' free rUnning:oscillator 22 is established at a fixed
o integer multiple K (e.g., 32) of the desired nominal
3* o ' :frequency (e g.,_a F ) of the skew corrected clock
. ~ signal MCS : ' o :
8 - . g frequency divide-by-K circuit 30 (hereinafter,
""divider) is coupled to the output terminal 24 of the
asynchronous oscillator 22 for generating the skew
corrected master clock signal- ‘MCS at-its output terminal e
- 32. The phase of the clock signal MCS is reset at the
35"start of every line in the manner explained below. a
: ~ An advantage of ‘the skew ‘corrected clock siqnal
MCS is that the timing of the pixels is consistent from" _
line to line, since the clock is reset at the start of



asynchr onous oscillator 22 for generating the skew corrected mast er cl ock
si-gnal. .MCS at its output terminal 32. The phase of the clock signal MCSis
_reset -at -the 35 start of every -line-in the manner -explained bel ow. "An . T
advantage of. the skew corrected clock si gfal 'MCS is that tﬁ@Nl&hﬂ&}&ﬁ the

p{xels ;a cener?ghﬁti&bhtaﬁlaanﬁ |Wh&st%P@%eigﬁﬂeﬁdﬁyagfggr?ﬁgﬁgﬁ%h at{on -
start o ry horizonta .
~of menory bgggAd %Bﬁigg%t&ﬁé% s&HH a8S ’pF}ﬁ H P}x'zﬁﬁﬁw'pl efreéfe .

" etc. The chfreezeh- eife.osci |-l at or frequency is 5 ‘deternined by the tlnlng

-establlsh the mul tiple K an |nteger
“mul tipl e Sof Fﬁérﬁénﬁd byo PetéigﬂﬂﬂlFﬁFOﬂwei@@BEgmudﬂe@héodl¢m¢er 30. A"

1.832727 GHpictcrblauemehQs 1 r qquaRCwdbantlageous! Yo VAT sH Trb28 ti Mes
err] of the. nmaster - clock si gnal

t he desired_nom,n uency,,14. 31818
MCS. It regﬂgtépiﬁ B ggsruséé %Ectlﬁﬂ”&lré oﬁﬂtﬁ@WeFGF PR¥eTel0&vi si on . -
raster.. Thandinteéger3auttdplieses awdlwedghhy1QBQ|m@ugumﬁqik§ thahere n1|s

f dint t I i f | When mis a -1'
pgome?eoflg ?gg&bncgg?%R% gig?Q?SeBES ﬁ:cﬁr§3%52§ o °%%iiaﬁﬁgﬁented wth a.
pl ural i reaygneyf Fipy gboﬁgr4gxamnle. i&nd288tdmnﬁe¢heddBBiaenlpple _

conflguratlﬁaminaihereaneae sh@wcianthﬁHRialr Sh%fZQh tm%%&%rf"p flops
42-48 are reget on eveaﬁ orlzontal line in S€sponse rst contro

Sp .
~or timing sFgRSK B ”akl RE 2Iﬂeﬁpéﬂéténi&pﬁaﬁ&§u§5§90Ofoﬁigénarat|ng the.
first contrnéseighaancsrlnheesemesesuonthestered frequency -oscillator -

. |~ FFGCS, d ed 102 t ead e) of an: ™ .
neonin hor.ignt2|pib S8V hef 96, Bhpkiats o RM1BRTHIINRAThuRE Byt
| HSS appSi etwherehs iapat fisedi dategeriheocooected dingsakrigeneishi agik

._'?f)gﬁéft Fisépf’%‘fﬁé‘f’ggeal NURHEA! hEsBhBRes! 9FAL (oTB2,"TEHZ0RE SYNC

resol ution required fag Tc@%i&i b el TRIISatar! dracilyanl qeeous to. -

de-by-m circuit 40 can’ be implemented with a plurality
of toggle flip-flops 42, 44 ... and’ 48 connected in a
Vripple configuration in the manner shown in FIGURE l " The
-toggle flip flops 42-48 are. Teset’ once every horizontal
line in response to a first control or timing signal FCS
- FIGURE 2 depicts an apparatus 100 for- generating
. the first control signal FCs in response to the fixed
’frequency oscillator signal FFOS, and a particular edge
102 (e. g., the leading edge) of an incoming horizontal _
sync signal pulse IHSSP. The horizontal sync signal IHSS '.,éf;
applied to the input terminal of the control signal- B
generating apparatus 100 is a continuous-time analog
signal. The horizontal sync signal- IHSS may be derived
from the. conventional horizontal phase locked loop
' circuits of the TV receiver.. . :
N The control signal generating apparatus 100
"f'includes a plurality of D flip-flops 104, 106 and 108, and
oo a pair of OR gates 110 and 112._ The operation of the 3
”35'control signal generating apparatus 100 will be explained .]_'
" in conjunction with the waveforms illustrated in FIGURE 3
, The fixed frequency oscillator signal FFOS -
(waveform 3.a) is applied to the clock: input terminals of t

25
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30 -fromthe conventional hori zont al* phase | ocked | oop circuits of the TV
recei ver. The control signal generating apparatus 100 includes a plurality
of D flip-flops 104, 106-and 108, and a pair of-OR gates.110 anBCA184,2%Re

operatlon of heuﬁganq|;$ | napatin PRAL Wi ned
R ton] uncti oh ik p-F14p3l 10909681 NgraPnakalng L8Betibl *eeaeé%ilh

frequency osciI'l'at gﬁ%ﬂiﬁﬁég§OHa08FéFﬁﬂ a&)sygcaﬁﬁgﬂéé PHlﬁﬁeIH§§Bkis
igguaogérn%ﬂalf @bupled7to thg ?ata ian@AtgémZﬁallo}tb¢ thepfikeps Cal

e’ | eadi e e n on a
sync ‘si gnal ulsgqﬁﬁ%§g%|slé%u I\(‘awg\é %bﬁdgaagyﬁgﬂﬁs gr%&%gppﬁ T “of the
first flip- flép aog. 3 ﬁﬁeoﬁéﬁhF iﬁQSFefdﬁpedﬂpOtdﬂemawefappﬂiﬁdctﬁ aand
3.d) of the first;nf f 4 @ | 0 Uk ke al the OR
gaté 112 and theigngprﬁgﬁanLq of %Pépgbrﬁgt% IEZ EQQOEHE Pgh F BLE -
respectively. Thé&ef@iMplafgy Pgrn%eoﬁﬁﬁﬂﬂg (hdPefdPRs 1860 aﬁansctivs45

coupled to the dyha n&puhdtﬁfanabuter«kaotfbbmstbledaae 3f, Ifypakkop 108 and.
an input term nal -

t .
(waveform 3. g) oFoPﬁée hltrodt Flga%ﬁoﬁnfﬂgp%%rg BP¥e83t8$ %@ Ogégégtlve
i nput .t erm naPs dfl iphke 108 gaaeanﬁlanaddpﬁtzterﬁheaﬁlpfttaadoaegahd taot,r ol
t | 5 t
Che out pat "t orm e tiedee, (HRECRG BRub Tdvirphadata)SorJERE EhTEGR)
The wavef orm 3. Jféﬁawglpnel@énéﬁeﬁaﬁﬂis@st@fthnerséaeﬁéiaanﬂnauts grainsts.

As-will be seen bwomhbhaaw@ueéermua Bndtmszflr?haC@&&&@'aﬁugaéboEEScSKE%BQS
fromthe second rlskgaiedg :

f t X uenc SCI
signal - FFOS (f ol Pdwi Pﬁe53€EG#FeﬁE§ Eg Zaﬁyﬁggéﬂﬁe 2apd éngs are:
i ncaning horﬂiongehesymedsagnahepubsputHSSPhiaadstmeatbndd1a65nmgtadgaR124

e £ st 115 ng 8885930 Bha?nd2s, roERecRL bl O R WADGroRR! 3097 sHRGY
frequency OSC|IIéhsrCgmgd&meﬁtcﬁcﬁnthéhnaﬁneoﬂﬁlbagﬁraﬂedibnaﬂh§Cﬁaveform
3.i. The leading edge 12§soﬁiﬁﬁebE'Eibnc??bhothi'qgatform 3.h, the first
i ' control signal FCS extends from the ~second . r151ng edge 122
.~ 20 of the fixed frequency oscillator signal FFOS (following’
' . the occurrence of the leading edge 102 of an incoming
"horizontal sync signal pulse IHSSP) and the third rvising
-edge 124 thereof. The seccnd control - signal SCS, on the
L tothar_hand, extends from the first.rising edge 120 to the
25 third rising edge 124 of the fixed frequency oscillator
~ signal FFOS in the manner illustrated in the waveform

S 3.1, The leading edge 126 of the first control signal

~ © " ‘pulse FCSP. occurs after- the leading edge 128 of the
- associated second control signal pulse SCSP.

" “As’ previcusly indicated the divider 30 consists
of a divide-by-m circuit 40 and a JK flip- flop 50. -The -
output Q ‘of the toggle flip flop 48 of the divide-by-m
circuit 40 is applied to the clock input terminal of the
K flip-flop 50 via an AND gate 66. The seccnd control
signal SCS is ccupled to the J and K input terminals of:

" the flip-flop 50. The applicaticn of the second control .
signal SCS to the J and K input terminals.of_the flip-flop
'S0 prevents a change in its Q output (i.e., MCS signal)

30
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pul se FCSP. occurs after the Ieadlng edge 128 of the assocrated second
-control . srgnal pul se "SCSP. 30 .+ As previously i ndi cat ed, -t he

. divider. 30 consists of a divide-by- nrcerU|t 40 and a JK'HﬂﬁJflop 50. The-
- output [err] of the toggle. flip-flop 48 ot he di vi de- by:m Af240 is

| -appl i $ﬂ 10 whdlel dhe’ ldimﬁdd-&rynmaiinﬁuiﬁletoﬂié Ibdep.rtﬁd ?jé{é}: \Hrgze;rév@\@ gate
e se 0 an i npu
ter m nal s O?’qr,]% qﬁqge@fqo%%%gécgﬁne ap cca‘ﬂ%%r?ejbfs%gﬁ@qse‘]%d contr ol 3’1/
- signal SCS to the J Mslnafﬂ:plho atrmtrheralﬁmmeoﬁltt@ Al IGURED lproel\oe:rﬁs a .
~change in i 53gRaQUigRMert the. dfsalilo, a drrcust 60 is pzoyiddh 8% 248 -

-~ while thg drvrde hy-m circui S -ber ng reset once every INe N response
T

" to the fPrstfOoAdign 169y Hhe mext mredakAT tinesh dinass iddestt(lofe e FI GURE 1
cl'ock signalr igangr ati rfg:laﬁ.w)atdﬁ edth 3iew eurtre@ftecs oW daGna1 for

- al th rn1n sition. rrsr or fallin of : ﬁ
Zacgmsﬂgw c@ruagét gg:rs?l cé‘ﬁrd. ﬁlfé' I9[‘f§5 docaming, hetdzontad: wyfieoni ng -
hori zorit al -sjgoadi @NéISEpmtﬁéH)HSSD)gan@@asdloe’sd:hn‘ ddt@ututsmates%l ef Q ﬁf o

the JK fl | 5Gyd cti of the:

al |egn| g IcProfgu?Pe %KI swlg'%fg:s ec?%g%{u Htaﬁtﬂ t hq'eesneq]%p]e&a[the%wave Srs in

FI GURESTY afynst ?ﬁeozfl tge 7d igniag @56@4%|%é§ &xmarimqﬂ fledpws2, an OR

- gate 64 andwamhAhﬂaegnter%f tHee wav@?%rlﬁsl Pt HGRIRESA Bof g.he f1ip-flop
62 -are respéectively nd a Ioglcal_

at a- 15 .1 ogi.c ne state (+5V)
~zero state (ground). tH"‘FS 4954109 e arﬂJung'l cHudes. a3k if; -°f'|fd-|9°62 is
- coupl ed for 6RgcanvDRggate 64t amd aing@ND [gate] 68, t Ithet Qgglrm i lr:][prddtop 38 _
The OR gat lN r I t e, secan
“cont ol fg. efndRRIS B b BT OB RO hed R Wl W W s
and has*&n éagggalt engi siateodm5dd mdmehoodctalt eaemmasrtateof the JK = .

- flip-flop 62grolig ANDm@t eleekhaswtptttertnawmnefs tﬁ%’JSﬁKeglfi - 13 led ng

~ the output ?lgnal errf t he. t%% th |p} t i i an / he Outpu B

si gnal [err SoFopReedK PFrEeFHﬁU e output signa Qa o -
toggle flip-flop 48._

“The OR gate 64 has lnput terminals coupled for
receiving the second control signal SCS and the output
signal QS/MCS of the JIK flip-flop 50, and has an output

'terminal coupled to the reset terminal of the JK flip-flop
62. The AND gate 66 has input terminals coupled for
' -receiving the output signal Q, of the toggle flip-flop
48 and the output signal Q " of the JK flip flop. 62. o
" ‘The output of the AND gate 66 is applied to the clock . - ~~
input terminal of the K flip-flop 50, - _ S o A
' _ FIGURE 4 shows a situation where the control | |
- signals FCS and Scs (waveforms 4.b and: 4.¢) occur while
30'-the clock signal Q /MCS (waveform 4. d) is low. 'FIGURE 5
| depicts the situation where the control signals FCS and _
SCS (waveforms 5. b and 5.¢c) occur while the clock signal
'QS/MCS (waveform 5. d) is high.".It will be seen that the
very first risrng edges 80 and 82 of the clock signal MCS
“occur after a fixed time interval "6" following the
_"termination of the first control signal pulses FCSP's 70
" and 72, respectively.' This is true regardless of whether
the clock signal MCS is low or high at the time of the
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The out put of the AND gate 66 is appliied to the clock i nput terminal of the
JK flip-flop 50. FIGURE 4 shows a situation where the control signals: FCS

and SCS (meveforns 4.b. and: 4. c) occur. while 30-9the clock S|gnaIR£§rél/?@§
(waveform 4. d)g i Sobevyrreﬁb@JBE ﬁhgeebgtgoihert&Hf%OFég?%gs ¢5§k§§3;g%$

signal s FCS and SCS (wavef orns -occur
[err]/ (wavef or m 5. d) i &h ﬁlﬁﬂvef9€mmﬂbﬁ depiets tMQtouhnuwesygmaIsm

ri sing €dges 80 anfl 8Beollivbeechpci. éiﬂ@@it“&§535T95096 ﬁ{ flfb gfg Yime
interval [err] fokboygngst t tion I'r St c% uIses
FCSP's 7.0 and 72}‘4‘7%\2 gct?@%lgimq'ﬁ Ryt ‘E?h%“’ré ‘Po%%sr%ﬁebm Hehe thkrst
cl-ock ‘si gnal MCS ?%anmloflﬂm@ %tSthnaWeﬂ@rmfath ~ Onée_the reset Rylse
RCA 84, 248 occurr B I signals, FCS :
wavef orm 4. a depl'g@g tﬁ% %ﬂ?&ﬁ%%%ha&? 'ﬂ% ‘#the %n ‘S/Pqﬁ'cq%'d'fjlt 40.
The toggle flip- f‘FL‘E& 1ons dihe deegiylan chathetn @htﬁre Heseie by .t he
first 5 control mmrfﬂﬁ.évﬂlﬁé of anb bfall%eed{l;ﬁ q j‘?fﬁﬁ %ﬁsFCSP 70
Ui

d, th f th b clr

LZgLFg?VSatterﬁ g §n%t§§ Hi ) er 4tQF( y 3 B ling edge 84 of the

[err] 5||gnal lelgoz every m chid eesEt thel S SO\vf[;E\ﬁ‘éf)orniLQl .e) cau f-Hee 1)

reset pul se use Ut, Si err mave orm

of thepJK flip- fI 62 t fbgrﬁjl & %ate‘begﬁ% 1’e)r rﬁqfnaté'}#al% TR <fan &2e =

occurrence of the |9%t1‘?’!egat”'tﬂe Hansd Qide Emaifnst Howiurtdll [the] o

waveform 4. a). a wtdrid. t JK Jlip-flo

532 Vat whi ch: %lrrem]:tdhe n hﬁfcﬁrt];kfgjof(};{um titféeram r‘?a%fd[gg'%] ﬂﬁa\FEPFo p

4.g) at the out put- R %@Vg‘e{ 5 e 12| e frae tion slpe input]

(waveform 4. 3P V\/rteﬂrﬂtitmlotdferthenml{t flignafilopeigz, @R idhMdafe t?efh's‘iggga-l'
0 e”

the JK flip-flopghai I gh When the J and K |nput termnals _
flip-flop 50 are If’owg?eE ngS is low), ‘its output [err] remains |ow.

v%en the J and K input . The- signal q," (waveform 4.9) at’ the output of
. the AND gate 66 follows the input signal Q, (waveform
._-4 .a) when the other input signal Q " (waveform 4.f) from .
20 - the Jk flip-flop 62 is high. When the J and K input
terminals of the flip-flop 50 are low (i. e., SCS is low),
'its output Q remains low. When the J and K input _
"terminals of the flip flop 50 are high (i.e., SCS is
high), every negative going edge of the clock input siqnal
Q " causes the flip-flop 50 to change its output state
_Q5 The output (waveform 4. d) of the JK. flip flop 50 is
che skew corrected clock signal MCS. -
- _ " As previously indicated the waveforms in FIGURE
5 illustrate a situation where the control signals FCS and
SCS (waveforms 5.b and 5. c) occur while the clock signal
-QslMCS (waveform 5.d) is high._ The waveforms 5.a, 5.b
and 5.c¢ depicting the signals 04’ FCS and SCS are the
same as the respective waveforms 4.3, 4.b and 4.c in
FIGURE 4. ' ' '

C g
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_ The output Qs " (waveform 5 f) of the JK
flip flop 62 remains high because the flip-flop 62 is not'"-
reset. The output Q" (waveform 5.g) of the AND gate 66

follows the output signal Qa (waveform 5. a) of the



;, 5.c depictifd ?h@

- hi gh (i

: drvrder 0 is reset

“terninals of the fI|p flop 50 are hlgh (i~e., SCSis high), every negative

"goi ng edge of the clock input signal 25 [err] causes the flip-flop 50 to

- change its autput state [err]. The outpuéo(mevefornr4 d) B& the JK
flip-flop 50 i s the skew corrected clock gnal MCS. AS pr Fo§§b§48

i'ndi catell, dheidavbyomnsirauitGuRE 5Sdhbasthaté andi Kudhpabswbér ¢hehe

‘control sigpaig< F£§E65§ d%e 5§§h(§@ngor§ESSig ﬁ&ﬁh5 CLvPE?“ra§@&h85tS§%ﬁei

| ock. |- h
O eni o2 err éiafbr?Pp”ﬁcsiﬂh;1Sé§"aKEaVﬁ€°§Hn§ 83 the respective -
mﬁvegﬁrps 4tnig§ebsaﬂde43& rmiﬁLewBE 30.Thenheuaverbem b, dvapiiets 5. fz of
t e i s not reset. -
f'Th: outﬁttp é%r? ?éﬁ orn?g SEQOPR $gE§N5& éb 4 &%Ipdii bﬁe"ﬂ BAut ,f;gj_,
“signal ferr h@ﬁeteeovqrs fjiret rheing edge 82 of the c1oBKAs84na18MLS '
di vi de- by- ”b&éﬁf&'théoﬁamggsg@etﬁﬁter@ai Kchnaytaﬁ°EnFha%blggupygﬁggglére.-_"

lerr]- (meve?é?ﬁvstgﬂot?FgQBFStth@ HRSPPPEBfFthBQ fiTﬁ& earéredm 5. d -
depicts 5 §bgn@utpos.MCS of the JK flip-flop 50. It~ wi'll be noted t hat

. the ver frrst rising,_ ed of the ock s rs the same time
i nt erva [err] afterg?ﬁegg?sgdgeﬂﬁrﬁtgppcBPPagB€P§N$E g HeFesponse to the
firrst contrbhcliudes| mé@ss 150 coupled toTbaecdmvRdgenBOafongcapﬂarath 20 -~

furth e 0 d h [ 0 a ring and
saving the 6 TEaPEARSLAE RGRERRE (stareTSeS hEFRof e Por e BhEL "2, 20y
hori zontal divniden iespeset evervehorizeontaht lbénesignaespasseThe shate

si gnal SES fiﬂ@tC@onﬁﬁolrepgﬁﬁrnrestherﬂestStecgrahaitstbe thFcﬁhe
ve of ﬁ ew or phase.error of the. cl

si gnal TRPIESeR ?og?ﬁegg§SSEFa?@H” oFFzBHFaFi@9n$hBu¢§é ﬁﬂ@sﬁoaﬂsthe
start of eanasembtﬁseihdheatiibeoﬁtthe skpwuornphasenar#b® 6®npreses of a

plural ity of RugOssfhiP-hEPEe12P1véSto- tne l38s308at8H REYLIGLDEI T D input -
' sync pulse ‘IHSSP at . the start of each picture line. The '

- state capturing means 150. comprises of a plurality of D
20 flip-flops 152, 154 ... 158 and 160 having their D input
' 'terminals coupled for receiving the respective output
:states Qy @y -0l Q, “and Q of the divider

flip- flops 42, 44 ... 48 and 50. - The complement SCS
 (waveform 3. j) of the second control signal scs is applied -

25.;to all of the clock input terminals of the state capturing o
flip-flops 152-160. . = - . - : e T
' The current state SES of the divider flip flops‘- \J.d

. 42- 50, indicative of the skew .or phase error, is latched
' inte the respective flip-flops 152-160 in response to the .
30 '5T3 signal. From FIGURE 3, it will be seen that. the-
leading edge 128 of the second control signal pulse sCsP’
'(waveform 3.1) occurs prior to the leading edge 126 of the
first control signal pulse FCSP (waveform 3. h) This
allows the state capturing means 150 to save the current
_state SES of the divider 30 before it is reset by the
first control signal FCS. S .o -
The skew corrected clock: signal MCS and the skew
_'error signal SES are utilized in the chroma demodulation

'hss



termnal s coupl ed for rece|V|ng t he respectlve output states [err]
and [err] of the divider flip-flops 42, 44 ...48 and 50. The conpl enent
SGS (waveform 3.j) of the second cont rol si gn-all-SCS is applied R&I'A g, Ad -

of the clock g nEéSﬁ pd £l erté}%ﬁﬁ%pésapizwl%f# caf'rt P 197 LJhGO The .

current state SES.of the I'Ve of t he skew
or phaSe error, REE¥eft h’e’b”?’?ﬁ’tﬁ’ihe '&p@&qwgquﬂm% vigteo golgnal
lresgonsg 180 tQSBtSWB SLapplstalto ﬁt@mdﬁﬁﬂﬁaﬁnidél ved2 cbﬁaﬁﬁfen thgt the
eadi ng ‘édge orm

occurs prior to?rﬁélcfi%cﬁcg ﬂ:gagfl ot "t V?’t S@dﬁtro‘ih%kﬁ ICW%r quSP
(wavef orm-3. . 2Hhigenatates t8reb it ot day o ure pup sevetrat ity (OVSSa\Es tire

current state SE{&midlf vjid’édjesrﬁgg‘%(f) gﬁe 'It\i:gsaatr Scﬁ]t% £y Ty $h e YU rol

si gnal FCS." The skeM/corrected o ew error S|gna

SES are utilized95F et q -11-

84,248 1 apparatus 200 Itheac‘d:icg"ﬂaemesamdihé ttevso-r Er mm Aﬂtﬁ ,
invention.  The rrlg.ﬂlcom osite, v fqe‘;) s_‘e%na CVS is e | nput
termnal 202 of Andy ) c?mfé'tecyetar?l@u t‘lilﬂt’el1

converter 5 1021&&}313}7131&3 cBasithe g tsilng e lesenteh ithes pghéSe @ingle

I ncom n V|deo I rre ted QQXM
si gnal gI\J/[:S The gré?tb"lcr\éa q&é%@ﬁgllr :J"{agﬁprﬁerqei t J%%g g}e ﬁ’tscpl’i ers
220 and 230, vvhewsec thdy am 62 m,l|ﬁ§°0|-l do byheheutputy d%ﬁb(and/esvdbs:ﬁwd:tmwd
sine val ues of timdthashRl A dhd e,[lﬂ]tfa‘uaellgur | e I9<'€}E)b,,seubcar ri-er

signal, where [er o] err he out put and SMO of the
first and second'erdﬂeﬁe%\etleé’}részi@ 30 can be represent ed as foI | ows: 15
FMOS(B- Y) * + Moubl e FMGeoBany « 2Adubld f)rsnwm”yerttzsr b .
Sﬁﬁb'(%%regti”%l é%%e-fqt AR A SR EN e i T °2fmoﬁr o
In the above equations, (B Y) and TR-Y) are color .
difference signals, and the double frequency components
‘are signal components having twice the. color _subcarrier
frequency Fecr A pair of lowpass filters 250 and 260 -
are. coupled to the respective multipliers 220 and 230 for
_ eliminating undesirable double frequency (2 .'Fsc)
- components from the respective outputs thereof.

The sine and cosine values applied to the
multipliers. 220 and 230 are generated by a random aocess,
read_only memory (ROM) 240 in resporise to the
instantaneous phase ¢, of an internally-generated |

signal phase locked to the color subcarrier signal. The .
description of how the phase angle information ¢sc“i$ |
_generated is given later. '

_ . The chroma demodulation apparatus 200 includes a
'circuit 300 for-: generating the phase angle ¢sc of a
burst-locked, color subcarrier representative signal. The
circuit 300 comprises a discrete time. oscillator (DTOD) ':r
310, means 320 for compensating for once-a-line d
'discontinuities in the skew corrected clock signal MCS,..
-and means 330 for compensating for the phase error between
the internally generated ¢ signal and the burst signal- |

20
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. si'ne an

are signal conponents haV|ng twice the color subcarrier 20 frequency

[err]. A pair of lowpass filters 250 and 260 are coupled to the -

- fespective nultlpllers 220 and 230 -for eljpm nating unde3|h% IE ugle _

. frequenc gs Lg % Bents fromthe respective outputs theréo The
dY facdydeds 3 PedNCOMIRG 99”PHF€*SIW4#§°ZEGQQHA £36-.are

gener at ed mheangendmalanc&adesraadeaahyeﬁemEht B@@tha49n|@d6%§p0nse OhtPeh.
t ant n er n c o
the ool or - SiB:0 TE BETRY Buefital” 312 BonkigRaTHY 2 plkdaditsbe tBiged |
informatioR FéiprfﬂQDSG Wbéﬁéraﬁsdcd9c53¢ewitat¢he #las telr etacitenodul-ati on -

- apparat ug 3@8naTCME§eS tCEQEH'El%QQ BQEiQﬁneEﬂE'%Qd%QeBEQaﬁﬁﬁgngle Lerr]

-of 'a burst-] ocked color subcarri i Prcuit. SOO"
conprises & ElQCPéFepFPMé°H§CPPWa§§F @Dféfsﬁlénpﬂﬁaﬁ§rﬂéoaﬂoﬁlédnpensat|ng .
for once-a{pib®. HiscmﬁbremehteiatnatBecahﬁmﬁﬁﬁﬁteQEQﬁiﬁhQCBl%hgna| MCS, - and

330 f t.h bet | -
gonor atod PRIY] BoBERE ELNEneracF BUE]oatS 18EREE"0) "tne b "L
84,248 1 BSflipefildpd,i thehebynformiggcanmodule leaeoaebgmBUaGHS The DTO"
310. |nciydes a d6|a¥h5|§HE?Em§hE ?gdtﬁgliggﬁ&m% STQ%ngock nt 312_:

consists of a plurality ( are ¢ t he
mast er cIoERm5°§rgnaI MCS. - At -each clock peri-od; the adder 314 adds to the

~ p-bit previous SU”l6ataa(bL&§tbiﬂpvhlberﬁt93| alﬁhrﬁih 1?49ht 4 Cout
e atchetieBeeREEREEYEpBY| 5h8. ReRipely Ehapss soBetnagar sreency. OU P
_h accunulatoF?floi .e. ,13 gBeMHocienEPe NUSChGoﬁraquaL 318 conthgfISL gperﬁ%-_'
..ﬁgg}ggllég[or sﬁbggrr?erkb g2u§28y9?§P?]NEE% og teg 8§8§H§5§n t he. NTSC o
format), 1Bepresentatiyerpf the(porpablgedavadumSES &het e-biltaskaa2 =~ .
represent a&twro;ighswsegal bABE ¥Rk§ inkheafighi t skew |
. 8 (p-12) active bit value PES ‘on terminal 332
representative of the . phase ‘error Aw between the
20 internally-generated, color subcarrier representative
"~ signal ¢ and the ‘burst signal BS included in the
incoming composite video signal CVS. e
" The value of p is selected so as to obtain the
_ desired degree of resolution in the production of the
- 25 color subcarrier representative signal ¢ The
~ reélationship between the resolution in Hz (e. g , 30 | _
" Hz.), the nominal clock freguency FMcs (e. g., 14.3 MHz o v
in the. NTSC format) .and the number of bits p is qiven '
: belows B S S
% B '. ro= FMCS/ZD.-: -
"In this particular embodiment, p is 20 bits
- An adder 350 adds the phase error siqnal PES on
the terminal 332 to- the nominal value NCSS of the color
subcarrier frequency F .on the terminal 340. - Another
‘adder 360 adds- the normalized value of the: skew error.
' signal NSES on the terminal 322 to the output of the adder
350, once every horizontal line.
' Consider the following illustrative situation
e p=28 bits '



error signal SES, once every I|ine, arid [err] (p-12) active bit value PES
on t'erm nal 332 representatlve of the phase error [err] betmeen the 20 _
infernalry-generated col oF subcarrier represehABative: SIgnaI [ eRER ahthBe
burst- signal ' BS i ncl uded en. ghe Bnbdwikng .conposite video signal CVS. The.

val ue of p i's selected so ¢S b degree of “resolution in
t he . productlon of the 25 Co|8bg§§b§g??Fe$?P ieéggtatave sighal [err]. _

The rel’ti onshi p bet ween !heNﬂegeﬂﬁzednSkewnErtor(Signa13ﬂstg 3, gthe

noni nal "cl ock frequency [errhomﬁﬁag frggugn@@torntﬁgemgggggfeigBT)? ?naLhé

nunber of bits p i-s given - bel: :
this partlculir enbodi nent , 8§;1§04bfg§ An ‘adder. 350 adds t-he phase error

si gnal - PES on the ternina# 38&mlna1hdi§9ﬂhﬂa$aY@eUﬁeﬁF§§é
340, ~ Anot her 35 %gg%r g add

subcarri er frequency [err] o m nal
the -normal i zed val ue of the gﬂ%&f %? CarFied, signal ofs (g hven:be bew: 322 to
t he output of the adder 350, .once eNes$y hoz?zontal I|ne .Consi der the

following illustrative situation: [err] p82b|ts -13--
RCA 84,248 *_ _q= 5 bits * ..Phase Error STg al PES =0 * hbrnallzed Skew
Error Signal RBES =0 * _Noninal frequen€y2of t he naster cl ock signal 5 .

MCS is 4 [err]-* Nomnal digital value £ e ive of the col or
Sbos ey f'hszz" e W R et i, St 2
314 is incremented by a constant increment. 0100 .000 at
.~ ~each clock period until overflow occurs when the adder
N - .18  output requires p+l of 9 bits._ After overflow,_the cycle
' ~ repeats. The DTO output sequence is given below- ;
. _DTO QulPuIl
CLDCK NO. ‘|~ ADDER OQUTPUT
1. | . 0000 0000
' "~ 0100 0000
1000 0000
1100 0000
- 0000 0000
- 0100 0000
1000 000"
1100 0000
0000 0000

20 -

25

VO NV EwWN

C -

%0 ﬁv From the above table, it can be seen that the
j.output of the DTO 310 is a. sawtooth type response, which
cycles through a set of four values (0000 0000, 0l00 0000,
*. 1000 0000 and 1100 0000) at the Fse Tate (i.e., one
cycle for every 4 clock. pulses) In this illustrative
~example, the DTO output values are established by the NCSS
value (i. €., 0100 0000), which represents the nominal
"value of the color subcarrier signal frequency F As
'fpreviously indicated both PES and NSES values are assumed




314 is increnented by a constant incremment 0100 000 at each clock period
until overflow occurs when the adder 15 out put requires p+l of .9 bits.
After- overflow, the cycle repeats. The QKO out put. sequen%%Algagbégn.belomﬁ’-

'DFTO OUTPUT - CLOKNO . """ ADDER QUTPUT 000000 -
.20 1 'to be zero. 01000000 3 - - 1000 00004
1100 0000 5. - The func®3@Mad089o6k 320 comnri%@oo(?oao 257 ] -
© 1000 0000 8 *com

t he above FHbFéplfﬁrcéﬁab@"ée@H gﬁgtgﬁﬁé 33§put gﬁ PHgtg?éi§503?§ a
sawt oot h tppevddepoasép-ﬂhlbﬂtcpohmelﬂhedugﬁgatadtvaﬂuboﬂSEﬁabues (0000

0000, 0190539095149 340280 ¢119,0800b -2 sChg! 8 wike (1. one.

cycle for ever at’ Ve 35 exanpl e, the DTO

" output val oesmaﬂézwgatﬁansnadNﬁyzf’he/mc;sss\iapcethe aormaild@in@oo), which

_representngheogonrngg !ﬁ'!ﬁt@% &hﬁoQ@EOBfSQbC%h%'ﬁhl%&%ﬂ%bat&@ﬂuency

di cat d
LTal 7 Y8R eng ) 13 ad LagdobV, STBPTRB L ALAGIAR bl ock 320

g _conprises of a nultnpblehp324gendhenAﬂNDggabe393615 thapleldt ifplri er. 324

G bt sRur EPpdY B, SR BEe' BES RoBde kR AReN BRI BE Sulan RESTO R,
nornaI|2|n@hEacnolemen§ NRSi fdedemngofiod )obf2a, new hinei siiigoatli i Sf unction
‘can be. rea'szgﬂ @Xeﬁ'@B'?hQ'btﬁQ&fﬁhBﬂt Gﬁeth@p%hop&aEQe W0 0Fhe 326 is

coupled for receivin p-1.bit normalize error signal” NSES.
o AND gate 326 rovides the normalized skew _error signal C o
i“*NSES at its output terminal 322, once every horizontal o ;;y'
15 line, ih response to the NLS 'signal. Addition of the L
' normalized skew ‘error signal NSES to the nominal value
" NCSS of the color subcarrier signal compensates the DTO
output ¢ for the stretching of clock pulses MCSP's at
the start of every horizontal line - '
20 A D flip-flop 370, shown in FIGURE 7, prov1des .
' the NLS signal. "The D input terminal of the flip- flop 370

~ is biased at a logical one state (+5V). The clock signal

' MCS and the second control signal SCS are applied to the
_ clock inpUt_terminal'and'the'reset terminal of the
- 25 flip flop'370; respectively" The waveforms 4.1 and 5.1

‘show the NLS signal at the output terminal 372 of the L -

.flip flop 370. . o | N

--; The' functional block 330 comprises an AND gate .
_-'334 and a: burst loop filter 336. The AND gate 334 has
3°'input terminals coupled for receiving the signal at the
' terminal 262 and the burst gate signal BGS The burst
gate signal BGS is a. logical one during the burst seqment

- of the incoming composite video signal CVS. When BGS is a
| logical one, “the AND gate 334 provides, at the output
'thereof, the output of the lowpass filter 260 During
this. interval _the output of the lowpass filter 260
represents the phase error A¢ ' between the

sc _
internally-qenerated color subcarrier representative

.35



The conpl enent ‘NLS (4. and 5.1) of =a neM/Ilne si gnal NLS is applied to the
other input of the AND gate 326 The AND gate 326 prOV|des the normalized

skew error signal NSES at -its.output tern1naJl§ once- every [ ryd% 15
line, in resgonsg to the NLS signal. Addjtion of the normalize s e error

si gnal - NSES t o $H%bondgmiandi the s torsignal ASrinakuded dnerthg gnal
conpensat es t hei Agidm ing pwmposité oridée sigmirhgve), of cl ock puI ses MCSP's

at thewstart of every -h |zon fli p 370, shomm }
in FIGURE 7, provides. tHEN ’]dhta r"azrfﬂev [S'?'Fﬁj‘iﬂt'i%u%rsm igpakfs In”
flip-flop 370 |@1aﬁasebttattl've IbJ.grsjaIsigm]st%,e t(hleS\Qutpdhmf:lime( ]sovgrEds

MCS and -the dec I |£€§ﬂ ie . -
term'nal and thfe)'{]lr:teés\lg[éétde)‘rlnfn C@e 2?%{)% dsfdh‘;é?% respectl .- The
wavef ornms 4.1 ahOMal, sﬂwqm@ms:&@wlwpasﬁe qm 260 i e Wi t he
flip-flop 370. &hetﬁ Hé&naﬂarhi 0% r'5§§gr?dl Mg oaife I and a

bur st. Ioop filte 36 The 4. 01 tern1na|s ‘coup] ed for:

recei ving the s? Int t1‘:'ne':"t' f é@ Q?’(b"q ';t;ﬂ]ru%? L@G@

The burst gg:og Si gnal BOhe sbtarst)glwpv\hbilhtemrnﬁg p:hmdnessta Ste;mm'ﬂied)f t he:

I ncom ng co en, B e AND

gate 334.provi aée &éﬁed%%§ g?;éﬁ Hiof Mlsc;? o% ‘{eoq#l?'taél%to g?qmss filter

260. ‘During tie® the dmlhlgatemeBHthmr oseveral cm;:alsns fof tkhe ztw:stapresent s

the phase error ig?{il] 8s betm{g}e dpt@rg@giyﬂg@rﬁa&a&? ﬁg pﬁ%bg;ﬁrrl er .
err] an -

representative

burst signal BFLTERY L}tfe]d-'q PERHEQ e i 0 ke Q§§) af HiE /DT When
the internal ly ﬂﬂﬂﬁz&tm [eigrial, Stasmectvely, rﬂmwd&i dﬂwesm§tdcs»rgnal :

5 aLe VLR e 9Fy LIRS 4SNP S Tler RG IR TSR
t he ot her hand onuttd:gec [ty rﬂyrmrgrmizagdtmwﬁs b;.llgnalsiqrtaal c&&.put of the_--
| owpass filter 260.is F“*Hé'ﬂﬁh 240 generates sine and cosine function
' values for the phase angles represented by the ¢
‘values applied to the address input port of the ROM ‘The
relationship between the phase angle of the color _
subcarrier signal and the ¢ input of.the ROM 240 is
given below°: : |
_ phase angle = ¢sc/2p x 27 ,_'
where ¢sc represents a positive number.l. .
: In summary, the circuit 300 generates a burst
locked color subcarrier representative signal ¢ . from T
the non-continuous, skew corrected clock signal Mcs for .
-use. in the chroma demodulation apparatus 200. The DTO 310
provides a modulo (2°) output, .representative of the
burst locked, color subcarrier representative signal
¢sc 'The functional block 320 compensates for the
once-a-line discontinuities in the skew corrected clock
signal MCS. The functional block 330 corrects for phase’”
errors . between the internally generated ¢ 'signal and
the color burst signal BS included in the incoming
composite video signal Cvs. '

25
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‘The burst loop filter 336 produces a wei ghted average PES (e.g., [err] ) of
~the output of the AND gate 334 over several cycles of the burst signal BS.
Addition of a positive or a negati\gg bhase error vag F '.Q'the nom nal -+
val ue NCSS of the col or subcarrier ‘signal, respectively, épeeds up or slows
. down the DTO out put . fréquency i-n a manner that causes-the DTO output [err]
~to synchronlze wi th the burst signal ‘BS. The ROM 240 generates sine and :
cosi ne funcGLAEMBH ues for the phase angl-es represented by the [err] Mues

. -applied to the addr eis | JAUG "Bagital trkrerB@wve’ih%a%Q gf«‘ @t i onshi p- between
. the phase a rrier. si and the T err] input of the -

- RCNI240 i's gﬂégﬂg &498haéei§2§§ conrgpi%r for convestjing ]é“[err] N
represents &npo'lngveompabéte VddeonsﬂgpaltbqscuhQulU1§QQagenerates a burst[
| ocked col-0 rl. fromt :
non- c§nt|nugﬁﬁygggﬁih€&°BecgﬁgggP gﬁgpﬂﬁES%P % SEE. ﬁ°Fﬁ§°5ﬁPona y
denpdul at i o asbasaenalzuos snédcmomaosite videiodsdgaato@yiso [err] out put;

- represent at i 10faslnee 1t;ute9taddx§<ﬁid G Eh FOWERL Ad CEomBORERESt at i ve si gnal
" [err]. The fangthonal L ock_ 320 conpensates for the once-a-line -
S

di scont i nui 80 urse §iﬂﬂ?toFP@EPBG"§Fo§R1§|gk&M posTected tdocki onal |
bl ock 330 ceigtealSha(oingh&Bs pnaeéSabgtsseea ‘bhgei Bveryal |y genérated [err] -

o1 dnagnd 1ecohRl R4k o8hsEant "Rl aG e Y LuF s niobere FOTRoS bl
TV rece|verahanmagaah)ahetogenosdcgeSsiveAthseoangECMehQs'CﬁaiﬂrUvng an
| noom ng, coppoaiyes vhdage HhAERLy Yot Ghind fbhBh Por peRSRREIRALEIIONS

t hereof in response ew C A9 cﬁnp05|te
vi deo S|gna§kﬁxﬁﬁ¥h%¥u€i§@all555ahddicetﬂvgynthseﬂdzongeeanﬁbnenpbase

ad justments; . :
15 N - chroma demodulation apparatus comprising-
means,?responsive to said skev corrected clock
| signal MCS and said skew error signal SES, for internally
i generating a non-discontinuous, color .subcarrier
representative signal ¢sc locked in phase with said
20  burst signal component of said composite video siqnal cvs
' -and : '
means coupled for receiving said digital
representations of said composite video signal cvs and
'responsive to said internally-generated color subcarrier' o
25 representative signal p for generating at least one
color difference component of said composite video signal.

LT



and a burst signal conponent; said skew corrected clock S|gnal having its
phase adjusted once every 10 ‘I'i ne, and- haV| a const ant frﬁgéeggy :
L.[err] (where L is a constant) between succed$lve phase adjus 288 g
TV receiver additional | yY2%.nc|Chifoma rdemedibat iom apparadus Q&e\ﬂeérmd dingnal

SES indicative gy iﬁ'QIQHE?einlEgﬁdpﬁé§ﬂsaqb95§@%@5§tin said color

chroma: denodul ati on appar a rEeSponNsiVE t0 sai-d skew
corr eched clockd§|JRSF"QESC§NG°§&F& smenréﬁeer signal - SES, - for. internally

generating a non- dlscontanueua.onqyame&ubanROMD eenbaeenvablveceagaab
[err]. Iockeg I n ur st onent of ai d

conposite virdeo$S EggnEP sugﬁarﬁg§ﬁstE@ESFQBQFgﬁvFeé 90RAg ¢ gei d°0igital -

representatlonsgehesatdngoapsscﬂatedds&nelga&he@VS and responsive to said ';
internally- generated col b pr n signal [err] for -
generating at |east one- @%Fﬁg fe?&ﬁé@lgéhg ﬁggﬁ 35%&3& conposite video:

signal:.. . =17- representationsA084sadd 2DmpcbdbRHVddBDdBﬂgnadnC&ﬁpbyatbs as
defined in Oai E‘blo\é’et"i%“aiﬁbdvﬁ‘iﬁ% ; ngneiatlipg SgtdaRbitpfik! ference

conponent cg§pr|ses a.rea - Menory or receiving 5
sai d color bc&PFméﬂaﬁe§F§§§ﬁfatPﬂe(grd aP°F§FrFiff?SF"QSnéﬂgﬂﬁﬁga“d

associ at ed Slneasébdﬂéteﬂeﬁﬂéhf@feﬁubhbz bbﬁﬁoﬁéh@sqlﬁhﬂa| representat|ons'
of 'sai d conposite video signal e respective S|ge5¥alu
c

oY, o
generating, at-an output 1 °"P€FﬁlﬁgﬁtFﬁeF88P ed, tpRs§ 8f HP#ﬁgPéMéég o
si gnal and assomeahedfbrgbrbvdqdegqyatoapooompot aedmanadwmaesebflteaid '

Chereor tSafg' (KRS BPabrht rRBzHRER. s hat BY thBTredptdReciBilisgihcp ™ 15
sai d_associ & edsaighasseqéehesl bégborfenogensy componendsrodul ati on _

apparat us ‘as. defined in (§ai McArenal dehodtila i arpvsilaﬁ.das‘ Qs [EFined\din

sald color
Claim 2 wherein said ROM, coupled for receiving said color

'_-subcarrier representative signal ¢sc’ additionally
provides cosine. values' said chroma demodulation apparatus
20 fyrther including: - '

- . means for multiplying said digital _ :
representations of said composite video signal cvs by the
respective cosine values for generating, at an output '

terminal thereof, a (B-Y) color difference signal and
‘25 =associated high frequency components. and
. ~ a lowpass filter coupled to said cosine
- 'multiplying means for providing, ‘at an output: terminal
\“j',h, - thereof, said (B- Y) color difference signal to the
' B 'ﬂrelative exclusion of said associated high frequency
30 components. ' '

T



~subcarrier representative signal [err], - additionally provides cosine
. val ues; said chroma denodul ati'on apparatus 20" further i ncludi ng: neans for "

nultlply|ng said. digital representationg sai d conposit nal- CVSm_
by the respective cosine values for enerlgl ng,- at an out eRuqlA ?ﬁ)'rﬁg

thereof, a (B-Y) col - di¢heemacdenodnlatian EBPaE§§B§|aﬁeéeﬁigﬁdfrequency
corrponents ) Wadfer t

for provi dli 'Bia;ﬂimﬁ. ut étirt ﬁéﬁﬂﬁgriﬁéﬂgfﬁo%% %ér%%\ﬁlfe;r&?c]e
signal to ts:%qa:li a@sé HMeENs %%‘%‘?}'cjr%ﬁ%d hi gh frequency 30 - _
conponents. . -18- a discrete timd¥3%dialaﬁbﬂ-(DtﬁV&Whaiﬁm@dulatlon. _ S
appar atgus 0] rier o
_ represﬁt aﬁsa sj': nal dln ﬁrg %%%ﬁﬁﬁiﬁi&ecﬁé %%ﬁ%r?qg COrnactedie ti me
" oscillator: t:(lgp(bc) I %56 fox asding &toreqﬁfbuckpﬁnopelequrm ve to said ..
skew cor r eqiddrieil 15V le S 1ol Ay B6H e

I ncr enent al va a tO I t oI €VI1.0US out put, _repr esent at I ve (0]

si gnal , untofi L Wt iaverflaw qaguzs han whevalee sum of o
-sai d preyi Qleﬁar(elstemttatei% o thl) sumGEBNER priéd LS eSSl farld tea1dreans

- for pr di,n I tal wval ue represen i ve 'of said color subcarrier
frequeﬁéb %ﬁ%’ qﬁi fﬁ# lﬁﬁﬁ%% tﬁﬁﬁ%ﬁllzed digital value of said _
skew error si gnal Slifeamce’uivmm\dild'img (md!ibiitaalzara)luml ue ot herw se; neans.

for providin r bet ween said
internally’g ners\aétq'lé%%sigvgsﬁf %Ei t‘:is]'\aéfti‘d J}f‘r Sl gna Q%Jn%{c?e&tesm’f said. -
conposi te video si grll@lan@/S’OIarRImding a normaabmed ot igfidrack ata e saff d

i nerement alsay Wi eX3Ur 1s4%nd 1CHHY Utk Wty 0l e SuR@ar i er frequency
representatlve value a| once a-l'ine nornallzed vaIue of sald skeM/err

S|gnaI]§ES aﬁ&rQal iS&snce

means for providing a value A¢ indicative of
the phase difference between ‘said internally generated
¢sc signal and said burst signal component of said
; composite video signal CVS, and N _

'ZOf Lo means for generating 'said incremental value by
.additively combining said color subcarrier frequency
'representative value,'said once-a-line normalized value of
said skew error signal SES and said phase difference -
value A¢ - . .

25 ' 5. Apparatus as defined in Claim 4 wherein

o said discrete time oscillator comprises: S A
' - .an adder having an output terminal and a pair of _'\W
input terminals one of said adder “input terminals coupled '

. for receiving sald incremental value' and

30 a delay element having an. input terminal coupled_
to said adder output terminal and responsive to said skew-
corrected clpck signal MCS, for delaying the output of
said adder'by“one'clock period; the'output of said delay
element, representative of said ¢ signal being

35 coupled to a second input terminal of said adder.

.
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val ue 25 Apparatus as defined in-Claim4 mherern said discrete trne
oscrllaror conpri ses:. an adder havi-ng ‘an oungL termnal and a pair of
input termnals one: of sard adger i nput termnals coupled for r i rﬁﬂs
said increnental val ue; - afid 3oRPParatus P definecbrmiClain n§ arhdrens

t ermi nal _ coupl edaist meahsadtor l!m:i\pidiri rd ! rﬁ-_@j r d skew -
corrected cl ock of Wtld fé}.rr n%itﬂg o utJo sai cﬁ/ﬁa%]gir ed:!/

cl ock p&ri.od; the-output .sal é%%ﬂ F° RE4SBSnt ati ve of sard SR
[err] Si gnal being 35 cdlﬁﬁ"@d EQ;' anwldiipi@ing)lﬂaitdergnmlezqfoﬁeg\b%

19- BYAaSho2ia 19 21 ng"\PRA RS defined.in C erern sard
neans for. provrdrg sai d oné%r% l'ine norrrrarli:'o gfqﬁﬁq} éﬁhéaqfﬁﬂéiﬁ&§¢(n
si.gnal SES conpyr & means for nultrplyrng said skew error signal SES5 =
by a nornalrzrng factor e ang ,0 @tRipTled T r mean o

Seveieten 18 So1 Wt IRdviRe Bealidone (0

coupled to. sard nmean atrn sal e
an output termif bh Fé& BHegaéééﬁﬁlﬁ%ﬂeep Fi §8 B06r cutputcderodnad to

sai d |ncrenentth3aBQ§ gener aviery ddnespexriod for applicatioffoparatus as

defined in fhai gp EaYHeiﬁbge bgageggiyfor eneggtrngesard col-or drfference.

conponent conpri ses rea PPet®RBE -r ecei vi ng 15
sai d col or &ubcarrier repf eseAppairatusi gsal dpéingd 1ﬁ0c1ggmerathngre

of sai d ﬁSWSLQ?S‘é“ét‘“‘i%“iFSﬁS SeheT 1 H ¥hid 81 Pr culrherens ééiﬁséﬁé%?“s |
generati ng, AmRY 5 *20 termnal thereof, an (RY) color difference

iiﬁ@da{‘ﬁ 12;?3%@?f&f%fEéjﬁggﬁ??*"“@g?%‘v’[‘éﬁ?%ﬁ’ St ted FBE Feariy fie
t hereof-, said beareies ¢ gresend ¢heereiamabe¢§écfuslon Of
o _generating associated sine values;
~ means for multiplying said digitale—
: urepresentations of said composite video signal CVS by the |
Tespective sine values for generating, at an output
zo*_terminal thereof an (R-Y) color difference signal and
associated high frequency components, and
_ a lowpass filter coupled to said multiplying
means - for . providing, at an output terminal thereof, said

| .(R -Y) color difference signal to the relative exclusion of
25 _said associated high frequency components.
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25 sald a5500|ated hi gh frequency conponents. -20- RCA 84,248 8.

Appar at us
provi-di ng

t Rereof - 5

as defined in daim7 wherein said- phase difference signal
means conprises:-an AND gate hawghng a first inp
- coupled. for receiving the outéBt sai d IompassL§?$§%¥1gﬁ%

[err]

second i nput terminaB & heg@pirswplagd foef fremcki dn laimustwhereini gnaL

J5E, AR VRS e (Ch) @ Shud g theaRics of o

a -burst. Io@pﬁnﬂkiﬁsﬁor averaglng ‘the output of said AND gate over severali

‘sai d

- burst 'sign

cycl es of
at ‘an outp
as herd nb
- draw ngs:

S?I? bur stgpi A}itﬁ éi@egﬁﬂﬁi ees?wbtphmﬂlféﬁmrmr er;-oflﬂ:f[err]
u er eo . T Oma al,l on rat Us_s ant |- a
QP(HFB% a5 H"e?F ‘fiH"Qe 4o 59 s reP%PYPS ¢ ﬁgfg Eo%%n% ng

%%cond input terminal thereof coupled for receiving a
burst gate signal BGS° said burst. gate signal BGS being

N indicative of: the presence of said burst- signal component

10

~ thereof.

15

20

in said composite video signal CvS;.-and - . :
a burst loop filter for averaging the output of

said AND gate over several cycles of said burst signal to o

generate said phase difference signal A¢ at an output

the. accompanying drawinqs._ R T

* [+ L M s *

9. Chroma demodulation apparatus substant1ally~;_
as hereinbefore described with reference to: Figure 6 of



