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rel'ates to digital television signal processing systens and, in particut
40 digital color signal filter and denodul ati on systens. 5 When
n anal og video signal is to be processed digitally in a television
receiyer, it is necessary to first digitally encode the video signal in an
analog-to-digital converter. The anal og-to-digital converter sanples the
video signal in accor dEcITAL ITELEVISQON SiPGNALt PROCESSING SNSTEM at e whi ch
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tinmes chrominance portlon of the samples occur in the sequence

-(B-Y), (R-Y), (B-Y) and =(R-Y). If the sampling phase

.20 coincides with the I axis of the color burst signal (57°),
then the chrominance samples occur in the sequence I, Q,
-1, and -Q. After digital encoding, luminance and
chrominance information may be separated by comb filtering
or horizontal filtering to produce a sequence of luminance

25 signal samples and a sequence of color mixture signal
samples, the latter being of either the -~(B-¥Y), (R-Y) form

" or the I, @ form. At this point, both signals usually

occur at the rate of the sampling éignal'used by the
analog to digital converteff While the high sampling rate

30 must generally be maintained in the luminance channel, the
lower bandwidth color signéls may have their sampling rate
decreased in accordance with their Nyquist criterion.

The color mixture signal sequences described

_ ' above for the 4f_ *éamplinq rate are modulated at the

35 color subcarrler'fiequency, with each slgnal sample being
a unique piece of chrominance information. Accordlngly,
quadrature demodulation can be accompllshed by selecting 3
alternate samples at two outputs at a rate of two times



-2- 1 the color subcarrier. For col or signals of the -(B-Y), (’R—Y).form'
the two denodul ated col or signal sequences are -(B-Y), (B-Y), -(BY), (BY)

and (RY), -(RY), (RY), -(RY), both at a rate of twi ce the-col or .
subcarrier - 5 frequency [err]. Simlarly, for color signals of the I, .Q
form the denodul ated col or signap~.sequences are I, -1, I, -1, and Q Q

Q -Q also at the 2f rate. In the NTSC system the cal or m Xt uy S|gnals
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are speC|f|ed In the clalnms to. which_ attention gt danceu
with the prin@GAWFIINgLve SHPLART Ak & 52 g: °£ 2 iﬂcfg\%:% 3&
filtering and chmpahilssn it ditien Nyguist samplings il-’gﬁeﬁs asﬁﬁéﬁ-étﬁdt Héth -

~ signals are f 'tl_li bR Wia Qﬁ\de'sﬁgbb.inﬁn&iha%sphh@h fgeguenket i ON
--of the denodul at] on process. I'n"a fir g% é’rgeéof t he i.nvent
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signal rel altSeci-édud‘g mmﬁnﬂdﬁeaﬂdu Shiec zolioxr stignalsai whiichcalegved -

_ ??LSLeL“C.XLSre s VP hpledlcy U Mussath %F';‘%gf*%ﬁﬁé"agﬁieba“?. ed-
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discard signal samples. However, since each chrominance -
sample was uniquely: den.ved, the samples may include out

20 of bpand noise, which will alias into the co_lo‘f signals if
samples are simply discarded. "It is thus desirable to
‘reduce the sampling rate of the chrominance signals and . —-
eliminate out of band noise in a system which utilizes a
simple circuit configuration. =~ __ ©
25 = Aspects of the invention are specified in the claims towhich _.
attention is directed. - - :
. In accordance with the’ pr1nc1ples of the present invention,
a system is provided for filtering and demodulating d1g1tal color
 mixture signals, wherein the signals are filtered to remove out;-of-" -
30 band noise prior to completion of the demodulation process. In a
first embodiment of the invention, interleaved digital chrominance
i - signal samples are first demodulated b?-a signal related in freguency
- to_the video subcarrier to obtain interleaved color mixture signal
. samples of different’ sampling phases at baseband ff'equencz.es The
35 1nterleaved color mixture s:.gn&l samples ‘are applied to a
digital filter at a rate which is a multiple of the color -
'subcarr:.er frequency. _ The wezght:.ng coeffic:.ents of the
£11ter are selected to obtain a bandw:.dth which passes the
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subcarri-er frequency -The weightinhg coefficients of the filter are

sel ected to obtain a bandw dth which passes the -3- color mxture signal
vhi l'e renovi ng out of band noise. Since the input signal sequence to the
digital filter contains i nterl eaved col or magure signal sanples, alternate
stagess of the filter shift register are tapped, 5 so that the output
sequence will conprise filtered and interleaved col or mxture signa

sanpl es. An outR+oEpixEure cohgnak (whileh remayding) ouEt Pénbandt peisa: put

sequence by selssﬁwgtﬁanﬂ;ﬁcah@spohmn%awd Rhe' a&gztmaﬁmtﬂance with
t he Nyqui st crlég uces.either one or

nal s and
t wo out put sequen %"’(‘ﬁ *?P?%f%ﬂv%&m‘:?l(ﬂ‘l' uls éﬁgﬂq 1 fifxture
signal s. |n accaltermateistages wf khe mmtm‘ rlelgespleessms kappedi on,

tapped shifg reﬂbstﬂitstﬁﬂeéuﬁﬁutrﬁb#qéﬂééﬂ E%hp%&%eceﬂﬁtﬂthoaﬁ&D

different sets of 15 melgh coe |C|ents an nbl ni ng st ages.
The filter outptRteRi§aYeRL xS, I‘F§ -f oARf PRERREG | and Q

signal s, which awftmnmwmmdt tﬁhdéhe dhﬁdiﬂ.dtli@nd‘alfdthe oatphe filtered

signals. In the é’%on%&: ZQle %}/r}%lsamplel GA‘%Eali d]hlt’:% r@kﬂi}g:{x«ge%e&k

diagramform a on-receiver inc rirng and
denodul ati on sy%?e?ﬁ°°rdan°° "1mlﬁ4lﬁhmtcsl\mﬁel¥ll°ﬁe°§r &benfcolAvent i on;

FI GURE 2 iibustsigesls\cared Greaekoss Cé:lﬂﬂut helor tWRcoatpat Sequbfices of

f dda bl-ack di
5ok et gnal g E%%%#awﬂ%iﬁ arated so oot teke BB on: or
FI GURE 1; FI GURE 4 ill usttmtwoxdmmcmm &y fanthexnemkedfeent of ¢hel

mul tiplexer ar I PRESERE L5 Mﬂ@i’ﬁxﬁ‘ ft%{ ﬂé@dﬂlf!&‘% Istagc gl of ol €hiBE 1;
FIGURE 5 ill ust at es éjt hlg"fa)ll ock ram form a rfel?:le det ai_l ggl e?rb%dl ment of

t he out put swi t T2 upjed-|tQ jiwo) different sets
15 welghtlng coefficients and signal combining stages. The

filter outputs may thus exhibit unequal band_widths for
filtered I and Q signals, which are commensurate with the
desired bandwidths of the filtered signals.
In the drawings: '
20 FIGURE 1 illustrates, in block d:l.agram form, a
. portion of a television receiver including a filtering and

demodulation system . in accordance with the
- present invention;
- _ , - FIGURE 2 illustrates waveforms depzctlng the

25 operatlon of the arrangement of FIGURE 1; _

FIGURE 3 illustrates, in block diagram form, a

. clock siénal generator arrangement suitable for use in the
arrangement of FIGURE 1;
. FIGURE 4 illustrates, in block diagram form, a

30 = signal multiplexer arrangement suitable for use in the
arrangement of FIGURE 1;

FIGURE 5 illustrates, in block dzagram form, a
more detailed embodiment of the output switch of the
arrangement of FIGURE 1;

35 .FIGURE 6 illustrates, in block dxagram form, a
further embodiment of a filtering and demodulation system
constructed in accordance with the
present invention;



35 FIGURE 6 jllustrates, in'block diagramform -a further,
enmbodi ment of a filtering and denndulatlon system constructed i n accordance
with the present invention; -4- FIGURE 7 illustrates waveforns depicting
t he operation of the arrangenent.of FIGURE 6; and FIGURE 8 illustrates, in '
bl ock diagram form a clock signal generator4arrangenent suitable for use -
wth 5 the arrangement of FIGURE 6. In FIGURE 1, a television signal is

recei ved by an antenna 1Q. siyely processed by _.a tupg

i nt er medi a%/e frequency ci r@%ﬁl‘}ciﬁiu &ra)éﬁ dgsvag?gﬁ?ofiegﬁcgw’ﬁ ﬁ"%re
constructed in ePerARiam ihdhenarrengenens of FIGURBc6edanddeo signal at

Ej he oult pl(J:[A/ g; the detect IGURE B aa%hlseéattatst henl BRBEKOR: 28r anakgﬁntSI gnal
igita Cony. converter e video

at ga rate equal® °cq{ g'faq'rrgs‘nteﬁ:@tc%'l SFTERgERrR eF“?‘gghi@ng?r [‘é’??]"“éhd
produces dlﬁlt@%mmwm@flilmée signal at this rate. Each '
digital sample, or word, sPeroUm isca k81e013UBhCs18ndR! 1B FacpLoduGRd I N
parallel. In an ei _hit .syste he anag&g deo signal w aﬂbd i zed
to one of . two- tﬁfhdﬁb 1fqy §i“f°8?§& PEoErssedTRY potppex i ng
clock for the Allxtteﬁmedmweﬁ:tequemm sideuditspad, bgna al otlegeaetedtor 22,
uhi oh produces i aigiolad iaGuRd' SROUCREKVBKRIBRQ! JULMLLY | 0oL

burst signal of t'he anal og: vi deo si_gnal ov e VI efec or 16. .
The digiti¥®d ARRFEY Ve Sdemed BF F—Eé appput °fc6h9e13?§?°'29r|%5a¥ﬁ)l ieqd_,
to an input of tpp:m:g;d a&o ctmd):.hpluttebfZAn whatbgmey Hegieast (Agbpd to

nt"
o7 "iohn £ Boe SRR 0, o o Boldhed S0 Rl oS FLORY
filter 24 produtidpal ﬁba?aﬂtaéf& se!uall &R T timgRathe ycohpr coubARAT ed
to a | unminance Stegnmndy qmssqr (@nat prbavweps digiealbshinbles 3¢ @hs0
produces alssepq;ﬁeeod s1gnal at th:.s rate. Each d:Lg:Ltal sample, or word,
may comprlse, for example, eight bits produced in
'parallel. In an eight-bit system, the analog video signal
will be quantized to one of two-hundred and fifty-six
discrete levels. The 4f : sampllng clock for the A/D
20 -'converter 20 1: developed by a clock generator 22, which
o produces the signal in phase and frequency synchronlsm
with the color burst signal of the analog v1deo signal
prov1ded by the video detector 16. ._ o
' The digitized video signal produced by the A/D
25 converter 20 is applled to an input of a digital comb
filter 24, which may be cohstructed to operate as
' described in the article "pigital Television Image
Enhancement" by John P. Rossi, 84 Journal of the SMPTE at
545-51 (1974). ' The comb filter 24 produces a separated
30 “luminance;signal,-Y; which is applied to a'luminance
signal processor (not shown). - .
‘The co@b filter 24 also produces a separated
- chrominance signal C, consisting of a seguence of
interleaved~chromiﬁanCe signal samples of different
35 sampling phases, which is applied to the input of a chroma
© -amplifier 32. The chroma amplifier 32 amplifies the
- chrominance signal in response to a viewer controlled
color saturation control signal, and applies the amplified




chrom nance signal C, consisting of a sequence of interleaved chrom nance
signal sanples of different 35 sanpl i ng phases, which:is applied to the
input of a chroma anplifier 32. The chroma anplifier 32 anplifies the
chronmi_nance signal in response to @a viewer co_n%_r,ol | ed col or saturation
cont_@ﬁl_ signal, and applies the anplified  -5- chrom nance signal to the
i nput~of a digital chroma peaker 34. The chroma peaker 34 is a digital

fihl ter which nodidirenind@cecsignae ebathet ehpati6f exhddyiedl hridi@a peaker
chrom nance sign at | t_£0.,C0 ngat . D
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or color signa

s, the chro 15 aker 34 may, be_repl aced a chrom
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subcarri er frequeticiedbhndspdak ethdbibaadpattelfdefi 638 pew dtavece Jhgnal s

are applied {® a GH:Hi@ pldkerPbaXebmpinsdfs 28or EhiEatoTNbf## R Rustl the
i ncl udes a mnul tipl.exer, switch. 44, havi nghlaﬁgut S cougl ed. to receive

notnverted di gi tHFPHBRGFaFEESLg RS € AR ORFREAEEA LI £AAE whi ch' have
been inverted by amplitndet vegsuisr Cretfuéficy Thespohse pl ERethes Wl i1Rh cidcudts

switched at the llal +5" 3 | oped
by the cl ock geng?a%é%g?ﬁleeasvﬁt,t gﬁﬁﬂﬁgl %rﬁg%ﬁﬁiiﬁygﬁﬁﬁfg{%\%??ggband

uni nverted chr oniEht® SrGRIERSAFPERCRES; £OT oGP PRT .S 15 4 1the, fhoomg
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Interleaved signgl APiee Charieedlisti¥PESchied MIGHE AL TIRIALI onship.
' g subcarrier frequency.

The peaked or bandpassed digital chrominance
signals are applied to a signal multiplexer 40. The
20 signal multiplexer 40 includes a multiplexer switch 44,
" having inputs coupled to receive noninverted digital
‘chrominance signals, and chrominance signals which have
Been inverted by an inverting circuit 42. The multiplexer
U ‘ switch 44 is switched at the.color subcarrier  frequency
25 (fg.
' Ths-switch 44 alternately supplies inverted and uninverted

} by a signal developed by the clock generator 22.

chrominance signal samples at its output. For a 4§sc.
- sampling signal, the sequence of samples provided by the
switch 44 consists of interleaved signal samples of two
30 types in a quadrature relationship. The signal
multipleiér 40 thereby accomplishes subcarrier frequency
demodulation of.the digital chrominance signals, with
signal samples o;_the two types recurring at a ngc rate.
In this embodiment..the chrominance signals have been
35 ° demodulated to baseband although-the interleaved
cémpongnts remain in a quadrature relationship.
The output of the signal multiplexer 40 is
coupled to an input of a digital tranéversal filter and



mul ti pl exer 40 thereby acconpllshes subcarrirer frequency denodul ation_ of

t he dlgltal chrom nance signals, with signal sanples .of the two types
recurring at a 2f . rate. In this enbodi nent the chromni nance signals have
‘been 35 denpdul ated t-o baseband al though the interleaved conponents
remain in a quadrature relationship. The oufput of the signal nultlplequ
40 is coupled to an input of a digital transversal filter and - 6-

denodul at or 5an£}ﬁ;ﬂ‘ada;e '50And 19MEd 4 kato Enaodbﬂﬁlduﬁlﬁ%oi‘ §gr kﬁélﬁ&ét
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mul ti pl exer 40 are app, to.-the first stage oQ regi ster 52 and
to a melgh?rngF?iﬁﬁnﬁQﬁf?nﬁﬁﬂﬁ§FQElWlﬁﬁ Fﬁﬁgeéx& mpeded R EhrSRPRaRgs: si gnal
10 sanpl es arite s¢hfdneichdrive ilyridle sampliesr pg-bmeedSBtb;hbheui:put] ofl ock
signal. The o L n e r ped
wi th the out pﬁﬁ? s“n'ic)iolug*lh'c}E t;g'eélgene%fj?s O%?@QQ? eh] u(r'}'gtLl g%l-g?rgﬁlggg
63, 64, 65, 66Tm e#!e rshifde (regdisrerr§e andp aoweﬁsétwg anF‘g'hﬂxng
functi onfCl r cutiscwDe BE. cauplwrd exlamubs (tfrlllet Mm&ahceoshgﬁen. 54, theh
out put o I C C t r 0. The
derul ti pI e>‘<\/2r gslvvl c é)%é dslhe"?fr#a el'yse ecIté1 s?hg'gllp ﬁgls%é%prsg\é\iﬁ%egh y the\/
si gnal combi netfs4 ¢¥P¢kﬁﬁk§ﬂﬂi¢()1§? °“§@Nﬁ§hpﬁgS§#§ﬁa¢§gﬁéﬁﬁr St®Ie¥ and
[err] (B-Y). ngefet S)Mi %%ndrm ane Riredwappedy hhcthcltaekoﬁeﬁﬁtator 22
ﬁhe

in a quadratur ha e q cj.es_.of t he, col or
subcarrier fre ncy°"f er r d&r?ul ?&s&uéﬁ %@%‘ﬂf&° r 8&3 g't?l g%ér ed
and denodul at e@B 254, cﬁﬁorﬁﬁnm&?es#@#@lestel?e\lr aftie( puyputgt oft the
OEtpugs T%@'ghw ks ﬁ%ﬁﬁ‘fﬁhéﬁ%ﬂ%:&%fﬁ?ﬁtscEmoﬁk@ﬁ&%ﬁpabaﬂgb Fh@ﬁ%§38f (not
shown e de I pl.exer s C re r uadr.at ur e S .
denodul ati on dgg?l f %}1 ﬁ%lner 5¢, @% 6%t% hg % is coupgeg go
_ the input of the demultiplexer switch 70. The '

‘demultiplexer switch 70 alternately selects signal samples -

produced by'the'signal combiner 54 in response to
20 switching signals.% f ~sc (R-Y) and ¥ f -sc {(B=Y). These

switching signals are produced by the ~clock generator 22

&

in a quadrature phase relationship, and have frequencies

of half the color subcarrier frequency (agsc). The '

'demultlplexer switch 70 produces filtered and demodulated o/
25 color mixture signals (R-Y)' and (B-Y)' at its outputs,

L

which may then be applied to a clirominance signal
- processor (not shown). The demultiplexer switch 70 thereby
provides quadrature'phase demodulation of filtered
_ baseband édldr mixture signals. .

30 B The operation of the arrangement of FIGURE 1 may
be understood by referrihg'concurrently to the waveforms
of FIGURE 2. = FIGURE 2a shows a waveform 260, which
corresponds to Qeverél cycles of the analog color burst

. signal, or a signal aligned in phase and frequency

35 therewith. The clock generator 22 responds to the color
burét_signal by generating a34§sc sampling pulse train 262
‘for the A/D converter 20 and the shift register 52, as-

- shown in FIGURE 2b. When the video signal is sampled at



baseband .col or m xture signals. 30° o The operation of the
arrangenent of FIGURE 1 may be understood by referring-concurrently to the
waveforms of FIGURE 2. FIGURE 2a shows a waveform 260, which corresponds
to several cycles of the ‘anal og.color burst_signal, or a signal aligned in
phasé-and frequency 35 therewith. The clock generator 22 responds to the
col or burst signal by generating a [err] sanpling pulse train 262 for the

A 5) convertler ZQnandlihgg ski- $écuﬁ£ﬂé:s&ero§2cha?1§am\ua ieragEIstdBEti&bl pifigas t he
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"low', the nultiplexer swtch 44 T%gs unlnvert signal s t toits

output, in thi sPRIEE PheUPERVETLS WOERERAL £ Rl 311 Sall [err]
with respect toitseobtipet wadeforomR68l dferhe HE, yesdftwhingosigbal,in its
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selgcted and cou hrough to the multiplexer output. The invertin
circuit convert af"ﬁ °r{“R2 éﬁd 1?‘3 v tRe e ?R]&’i‘% P 44 ??s§3g‘pl es

at this tine. Thuipvebeeduspghals tlheouglyntd its tautipantsr :.mthx.éOcaseathe
conti nuous sequq gq,)og o%u:ye Pé‘% r@&_c@nsi aly s;yspla %b a [ty of

four tinmes the color su carr| er guenc [o]o) si.ng base i nterl eaved
col or nixture sFEFRPET ¥R §h§eﬁ%’h‘6e"6‘fe a}mcé’hﬁ”gt%e é’éﬂﬁlf@?“l €545
shifted i ni@ andnt Rtsughighe shaté, rgvettssd Fidnall Eanpdies] fromnal . As the

sanpl es are-ShiEkggrkgﬁauggraﬂftrgﬂi§£§rselected and coupled through to
the multiplexer output. The inverting circuit converts
the -(R-Y) and -~{B-Y) samples to (R-Y) and (B-Y) samples
at this time. Thus, the output of the signal multiplexer
20 . 40 is a continuous sequence of positive chrominance signal
samples at a rate of four times the color subcarrier
frequency, comprising baseband interleaved color mixture
. signals;
- N ' : 3 This sequence of chrominance signal samples is
25 _shifted into and through the shift'register 52 by the 4£sc
signal. As the samples are shifted through the register,
(B-Y) samples and (R-Y) samples are alternately applied. to
weighting function circuits 60. For instance, after one
_ cycle of the 4§sc signal, (B-~Y) signal samples will be
30 - momentarily stored in the even-numbered shift register
;.t4.t6,t8,tlo and Tia¢ and a (B~Y) sample will
also be applied to weighting function circuit 61. (R-Y)

stages <t

signal samples w111 be stored in the untapped odd-numbered
stages at this tlme_ . The tapped (B-Y) 51gna1 samples are
35 then weightéd by the weighting function circuits 60, and
the taé-weighted signals are combined by the signal
combiner 54, which produces a filtered (B-Y) signal at its
output. After the next cycle of the 4§sc signal, the



(B-Y) sanples and (R-Y) sanples are alternately applied to meight?ng .
function circuits 60. For instance, after one cycle of the 4f st gnal ,

(B-Y) signa

sanples will be 30 nonentarily stored in the even-nunbered

shift register stages [err] and [err], and 8. (B-Y) sanple will also be

applied to weighting function circuit 61. (RFY) signal sanples will be U
stored in the untapped odd- nunbered stages at this tine.

si gnal

60, and the tap

sanpl es g

whi ch produces

of the
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flci ent val (8§ sen to provi ass
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si mul t aneously re
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ot (Ui i, Schbdeds Saltsl SHSh STpUl B0t Y,
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si gnal

swi tch
(B-Y)

El GURE 2d, whi c¥ed

70, inr
The [ ER

e and q r at

(B-Y) pulses shqyga%% ‘%Eld | i.n for %ﬁ%@gE;Frégr ngﬁﬁang

filtered signa

sanpl es.

"Thus,

- The %

20

is h@cmm:gsh@dam the ﬁ@mum:.plexer switch 70, in
response to sampling signals_a _sc(R-Y) and f (B-Y).
-sc(R'Y) signal is shown as 8 solid line waveform 266
in FIGURE 2d, which samples the filtered signal sequence
durlng the occurrence of an (R-Y) sample every other burst
frequency cycle. similarly, the 3 gsg(g-Y)-pulses shown
by solid line waveform 268 of FIGURE 2e sample the

.filtered signal sequence during the occurrences of

. 25

30°

. filtered (B-Y) samples. Thus, the demultiplexer switch 70

produces filtered and demodulated output .signals (R-Y)'
and (B-Y)', with signal values being switched at aly gsc
rate. The % f__ sampling rate allows a Nyquist bandwidth
of .895 MHz in the NTSC system, which is sufficient for

the zero to 0.5 MHZ passband of the color mlxture signals.

The filtered output signals, which occur at one-half the

color subcarrier rate, are thus substantially free of out-

‘of-band noise and-aliasing'cbmponents, due to the 0.5 MHz

- 385

cutoff frequency of the filter. :

The clock generator 22 of FIGURE 1 may be
COnst;ucted as shown in FIGURE 3. The analog v1deo sighal
is ‘applied to a burst gate 80, which is gated by a burst
gate-key;ng'pulse to apply a gated burst signal to a peak -

The tapped (B-Y)

edfiERELedYeR| (Be¥id ;()nd

athe§éﬁth9r buasébe [ ERR]

4

A are shiTredtel Eeplinkappea P Rarstne The: eyl o

du?at ed by 15

O



produces filtered and derodul ated output signals (R-Y)' and (B-Y)', with
signal val ues being switched at a [ERR] rate. The [ERR] sanpling rate

al lows a Nyquist bandwi ath of .895 MHz in the NTSC system which is
sufficient for 30 the zero to 0'5 MHz passbagd of the color mxture

Si gn _I._s_. The filtered output signals, which occur at one-half the col or
subcafrier rate, are thus substantially free of out- of-band-noise and

al i asi ng CO”IJOner}iéuedE&& thnip1® -And-NoZ dc 4l 0&hi £1 82)|ied cyompart o iglét, eland-
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a [ERR] cloc ner at or cw t R en r 8
may be const lr(?Jct e’EF"'gE ﬁ e %‘rtgﬁl E‘r% Lﬂp%?eufgoﬁensa%ﬁ'sw tor®,
corresponding to amd Exk]:debatPasuaﬂaﬁkntB&bm Il‘h%tt dock gepsraton Girawe 88
entited -"Digital @,t o 'Frceds 2b | ese @RaAugust

£Vi sirp

31, 1981'.- The [ é’ nerat I Lquit _88.progu r

signal, as shown ‘h aﬁe‘l % étgéfgr-gagg égéd@ < é]fgﬁ(a:elrgrﬁcwt
82 produces a thrmhml dsumsmmmgdslmmquam Foehel btlﬁsi'-hélmiktp%qlgvnaihlﬁéak

whi ch 10. | ta d
el 1 58 [e”fk PP EAPRS ko] bage1dayedaividet cahrospioduce a

as shovvn I.n FI'GURE, 2a. ol d Jl.ev IS -
apptied to a secoldF ot Yot &5 SEOVITAB ?é%’pﬁ g Bl |#\% g‘%mal is
applied to the si gnﬁéshdsmclltlafela iz kppldednttor a08ecand iLhpubuepusorFanater]s

conparator 86 is é)upl.ﬂget‘pft hesanﬁﬁ:‘mq %q%aqf 1rshgpggygae{-_°9&,eTg@;,{ﬁ

out put of the 2-bit counter 28 |1s co ed tot n_Lnverter 102,
and to one input BRPRENER YA Py cO . pO 'oﬁf‘%‘u'ﬁ'ﬂg ﬁ% g %#tué%unter 90
20 is coupisd teomparaterl sénig cfupEd gat ehed 'aed"t onput ¢fipthe gfounteaND
ga{e %88 me out 'E of inverter 102 is coupled to a second i nput of AND -
gate e out put of NO?gate 94 is coupled tg the "C' (clo i nput of
a D-type flip-flop 96 and tEhene2 ket of of the 2-bit counter §6)14"P

coupled to the input of an inverter 102, and to one input
of a NOR gate 94. The Fl"_output of the 2-bit counter 90
20 is coupled to a second input of NOR gate 94 and to one
input of an AND gate 100. The output of inverter 102 is
coupled to a second input of AND gate 100.
The output of NOR gate 94 is coupled.to the "Cv
Ld; (clock) input of a D-type flip~flop 96 and to one input of
25 an AND gate 98. The 0 output of flip-flop 96 is coupled
to the "D" (data) input of the flip-flop, ond the Q output
'_'of the flip-flop 96 is coupled to a second input of AND
gate 98. The output of AND gaté 100 islcoupled to the c
input of flip-flop 104, and to one input of an. AND gate
- 30 108. The Q output of f11p-flop 104 is coupled to a second
input of AND gate 108, and the { output of the fllp-flop
104 is coupled to the D input of the flip-flop. .The burst
gate keying pulse is applied to the input of a monostable
multivibrator 106~5wnich ‘has an'output coupled to the
35 reset 1nputs of flip-flops 96 and 104. '
;n operation, . the 2~-bit counter 90 counts the _
pulses of the 4§sc sampling signal. The count of the
counter 90 is synEhronized during each burst interval by



25 an AND gate 98. The [err] output of flip-flop 96 is coupled to the
"D (data) input of the flip-flop, and the Q output -of the flip-flop 96 is
coupled to a second input of AND gate 98. The output. of AND gate 100 is,
coupled to the Cinput of flip-flop 104, and to one input of an AND gate 30
108. -The Q output of flip-flop 104 i s coupt@3 to a second input of AND .
gate 108, and-the [err] output of the flip-flop 104 is coupled to the D -

out o ;hﬁofn‘laﬂseffb ot Be.5 T08) EokBXERTOR b8 BrbuBld METAGAET 1
35Io reset inRhi %fd“fxlllnfﬁ sk ‘:QG &n&flﬁﬂe PHrsScrAgRaA, Wbﬁé ‘Eh%ﬂ?“l?ﬁmnter

90 counts the sigrsds 260 tadte ther m]egaalrplel Agpaitg ol theTbemﬁaﬂat?-ﬁfeiér‘]&dg
counter 90 is I ozl iy, r N t he, ~
conpar at or_ 86. tci')%(ew'lﬁ'brrpar atl%;idB %5&% g%m%u}'?‘%%a?seldum '%é TAcH cycl e
of the burdt &IFHHRE ffen The l?t?F'QP@l"—QﬁaPuéGG BP ﬁﬁe*égﬁ?ﬂﬂﬁern?ﬁltlrof t he
conpar at or exm@%d&@dﬁﬂﬂ;o&hm&hﬁbdtdtﬁlél I&ﬂmbﬂinﬁ:eﬂ%an.nt ngﬁiu&lt: 'él%ets hown
inb5 FI GURE or; _p 0] coupt er In ils se
condi ti on during t%cpé%e@mﬁ?‘er val %ﬁgewhkg%e% %mﬁh ZCOE‘ﬁ?e‘F oWt LY s
three. After tyefmes qqﬁ@"é&ﬁwﬁ"éFhQGhPeéa#ésnsoeﬁgengfv\puhsehéR+¥§)asz|ng edge

of pulse [err]ricurE GURE Athe THoantewnber 190th8_r&h9r Q?Mcﬁfaﬁbie&lé@d to 10

produce ount_of one for. every wo for every
PRy s e et sEh B pbF Bher 3ORrE (383 prmBlanceactmbion!
zero for everyt\(CR-fﬂr eVielye - (@s-Y)nélamRied Bycohstcofintbreaufiberevetyown

bel ow wavef or m@6% y s anipPeRE a2 alsount of zero ¥bhihellgy Pwﬂ* ex‘ﬁ&’blt an

operating.in this " 2" of the counter

oEt put S|ggnal %llﬂﬁﬁl e_1 ‘%ea’é’t&glﬁ 8°B§}%ﬁgv fiFS6InEYR FPElRE wavefiorm

signal is the 2fbiineFHERE2Mpl i ng signal for the signal multiplexer 40.

The NOR gpg e 94 recei vegyiithe 2@ coﬁﬂﬂgt_—eraoolﬁ)@k‘&ti hgN#hSeR{d %é@%ﬁéat e 94

O LA S S 2 gttty e SO0l R QOLCeg BT
signal which is 1llustrated by waveform 264 of FIGURE 2c.
This 51gna1 is the_deslred gsc sampling signal for the
| signal multiplexer 40. The NOR gate 94 receives the
-20' coﬁnter output signals and produces a "high" signal during
every '"zero" count. The signal produced by NOR gate 94
will alternately set and reset flip-flop 96, which
alternately enables and diSables AND gate 98 during
alternate cycles of the color burst signal. Flip-flops 96 o/
25 and 104 are synchronized by a reset pulse provided by
~ monostable multivibrator 106 at the beginning.of every
burst gate interval. This ensures that the flip-flops
'wi;l be set during the’first cycle of burst, and every
other cycle of burst thereafter. Thus, AND gate 98
30 produeee'output pulses”dqriﬁg alternate zero counts of the
" counter 96.'_The output'eignal of AND gate 98 is the |
desired % gsc(R1¥) signal for demultiplexer switch 70, and
exhibits a waveferm as shown in FIGURE 24, with leading
edges occurrlng at-the times of the leading edges of the
35 solid line pulses, and falllng edges occurring a shown by
o ‘the broken line 267. '
S In a similar manner, AND gate 100 produces .
' pulses during each “one" count of the counter 90.




alternately enables and .disabl es AND gate 98 during alternate cycles of the
color burst signal. Flip-flops 96 25 and 104 are synchronized by a reset
pul se provi ded by nonostahl.e nultivibrator 106 at the begi nning of every
burst.gate interval. This ensures that the fl4¥l<$lops will be set during
the {irst cycle of burst, and every other cycle of burst .thereafter.

Thus, --AND gate 9 roduces ut pu es during alternat zer ts
of the counter gu%’fﬁé‘agﬁt BBFSS? %ﬁe ’"‘g%taer%ég‘t 'ﬁep’ﬁ e?lt"J
(R-Y) signal f or whemuliti prseseabtq{itlc:h mp-aﬂebmxln@ t sThe mmm mmaihgﬁn

in FIGURE 2d, W taRp ea@enaoedgssweca@ﬁfwaat fhe(éiﬁﬁ%ﬁnélhefdzead' ng
edges of the 35 sol.id é{l ne pul ses = ed es occurrl ng a shownr by

the broken |ine S§PUlEiplespy; F‘aﬁ'tﬁlan?t%'r w g dRgeat

during each "Sone'theoknmesf otfhtheolleaéinQOedges AL esm]aida loiress puflstelseszea of

pul ses are passedaipANDe gaasdleﬁaﬁmg%y adsp SRy Jd Idhdiho Ryl fordhe

out put signal of _AND ate 106 ist si gnal
denul ti pl exer - swilt®f F81lkronhefgsdi #8° edges occurri ng at 5 the times of
t he | eadi ng edges of sol i d:l'hensmua]sesulzﬁ&x&x& @R P FIGURE UIaia|yi bg edges

occurring as showyy n,Li I GHYES, 26 tighl exer
40 of FIGURE 1 r%*'r?g:%gtar S%tggogg:lé own In qu %Eﬁea%te arrangement of
10 FIL.GURE ¥ | s W?Fr Gci8JCPBFLFREFeD| o FRRT it RiFRAL e Huda Mayy be

ext ended for di gide@ldingr éatehdgdeﬁberdbgit&:engsfws df grdddidr bit Nenbiths, of

t h& di gi tal chromi nance si g SEREY R 3 ed
in. parallel to inputs of exc%um ve- %?du?% 1‘Esﬂ%i %%ge ?%{I&ral %{%ro‘fn%%gt:e
In this exanpl e &Londdr PEPAUGBRRY e ¢ aé?ﬁﬁﬁ’i‘ Ethtans aopdded i3.

appl i efl to the i paalaklexel ufpues Wgﬁqﬁwgﬁnmx gdreirid) 132¢ appl and
to exclusiv es 4 cant_ hi IS
applied to gxﬁugﬁ&e 0}2;1 tpggl%%gmq‘ﬁg o%t‘l'eo Jfétvﬂ)géc{rge’s%g’c B’\?ea S%O

excl usi ve- OR gat §§-9@F-§1§|§Bltl édttbolmm@{-‘escl]t%r@ﬁ dinputhiofh iexedysiveA0R

The excl usi ve- ORg&&5611%10b;£&%g 1&ﬂd§@d are applied to exclusive-OR gates -
' 114 and 112, and the most significant bit b, is applied to
exclusive~OR gate 110. The outputs of the respective
20 exclu51ve-OR gates are applied to inputs AO' Al, Az and A3
of an adder 140. The exclusive-~OR gates 110, 112, 114 and
116 are also coupled to receive the £sc szgnal, which
of - the adder 140. The
are coupled to receive

51gna1 1s also applied to input Bo

. 3
25 a logical. "O" signal level. The output of the signal

remaining "B" inputs Bl' Bz and_B

. multipiexer is.produced at adder outputs Zo, 21, 22 and
%3 |
- In operatlon, when the ggc 51gna1 264 is low
durlng the occurrence of posltzve chromlnance 51gnal
30 fsamples (R-Y), and. (B-Y), as shown in FIGURES 2b and 2¢,
the signai'samples are passed uninverted to the adder 140,
where they are added to a value of 0000 at the "B" inputs
of the adder. The s1gna1 samples. produced at the adder
outputs ‘thus have the. same values as the input s1gna1s to
35 the multlplexer T .
X Durlng the occurrence of negatlve chromlnance
| signal samples -(R-Y) and -(B~Y), the high state of the’

f.c signal causes the exclusive-OR gates 110, 112, 114 and



116 are., also ¢

oupl ed to.receive the [err] signal, which signal is also

applied to input [err] of the adder 140. The remmining "B" inputs [err]
[err] are coupled to receive 25 a logical. "0" signal level. The out

of the signa

mul tiplex@ is produced at addes_outputs [err] and 3. In .

operation, when the [err] signal 264 is |lw rlng t he occurrence of
posi tive chriom nance signal 30 sanples (RY), .and (B-Y), as shown'in
FI GURES 2b andi2e, tbhgngegBathe abpt eva hi€s pof Stk Lup;rwﬁd &fhichinagcedder

140, where the u 0, ¥ of

adder. The S|¥1§%gl gﬁglagrodﬁ@%dggﬁé%régékéﬁﬁégﬁh é% A{%T§ﬁ§1 agEHQed
the..same val ué§ ABVeR ef’nSﬂF’“sF@nﬁl‘% tar @Puﬁﬁémq Rden 149:r whdhhe
occurrence of aagatthe Shvepteansampiesato S&npdBse -4 fR-00on gt tHe YB» t he

hi gh state of
and -12

%nguLSrnve?%gnghd%gus %2§d§X§|¢E?%§?' égﬁéefoiﬁﬁa"%é25|gnal

and
pUt "

v

114

sanpl es. . The cepoleneptefl venpien Qfethﬂe¢PE$EH$¥£P¢lﬁdrﬁh%QhuFODUB#EFO t he
"A" inputs of the ﬁégﬁtn.%ochﬁbhﬂhaﬁgdssi@@al NYahpd Bsh SEPEE tived sYahde
0001 at the "B" _5.. ILnputs of the adder.  The adder thereby produces a
two's conpleneﬁf@ﬁlsﬁr5|nn of the input signals, which converts the
negative chrom nance si gi&l mexnbeesoted ptsat | i thee stupctiommt dhe [addeay

noted thatt hezEB“SE" 9@cﬁ§ztae1§d€sraé& & %ﬂ;@foflﬁﬁaéasé éﬁrﬁ(ﬂc@n\e&l ue.

of one |east s
arrangenent of
adder and appl
digital filter

L fi cant bi-t .to i nverte ~ch rom 1ance Si sarrp es. T
L2 e AvaEbe o Sar B R R T 1AL P TR el TR no. t ho
prmgngementt pfit FIGYRE| 4 wéy the simplisfied GF gEsizedbyhe

eﬁ?mﬁ!h?‘éihbythl 5adeP | 8nq hﬂé\,@i/ﬂng CEHS Gttt G ilirla 1 sC OO

t he out put signa

e multipl exer 40 eve alr of I.nverted )
si gnal sanplestheBﬁfcsPﬁégefﬂ3sgaE??0F° F%%u4§§ Ya%rg;#) qﬂﬁECFﬁVérted

si gnal saapl es
el i m nat ed by
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Thikj, chowevehe catsesraconesbhit 'i'érm:i-'f ire ﬂfé exttputl v
EQSnals of ‘the multlplexer 40 during every pair of
inverted slgnal samples. ‘But since thls "error" recurs at
the rate of the inverted signal samples; which is the
subcarrler rate, it will be effectzvely eliminated by the
d1g1tal leter, which exhibits a passband cutoff below the
subcarrier frequency.

The demultlplexer switch 70 may be constructed

of

be
he

in

' as shown in FIGURE 5. The output of signal comblner 54 is

25

coupled in parallel to the D 1nputs of D-type flzp-flops

72 and 74. The flip-flop 72 is clocked by the %‘;§C(B Y)

' signal at its C input, and the flip-flop 74 is clocked by

the 3 _sc(R-Y) signal at its C input. Filtered and
demodulated s1gnals (B=Y)" and (R=Y)' are produced at the

S Q outputs of the fllp-flops. If the output signals of the

30

slgnal comblner 54 comprlse elght-blt dlgltal words, .each
fllp-flop w1ll be replicated eight times, thereby forming

‘an elght-blt 1atch for each output.' If 1t is desirable to

- 35

maintain the demodulated and letered s;gnals 1n a single
sequence for subsequent s1gnal process1ng, only one
eight-bit latch may be used This latch would be clocked
by ANDed szgnals %__SC(B-Y) and 3 _sc(R—Y) It may be
further deslrable, in such an arrangement, to change the
phase of one of the sampllng signals so that the filtered



20 di gital- filter, which exhibits a passband cutoff bel ow the subcarrier
frequency. The derrultl pl exer switch 70 may be constructed as shown in
FIGURE 5. The output of signal conbiner 54 is coupled in parallel to the D
I nputs of D-type flip-flops 25 72 and 74. <M3e flip-flop 72 is clocked by
the.'\og_f (B-Y) signal at its Cinput, and the flip-flop 74 is clocked by :
the = J[err] (RY) signal at its Cinput. Filtered and denodul ated
signals (B-Y)' aR#9pRlY)arersaminti R ajitenats SREFT SYSLeehanpreadiPHps.
| f the output sighal sané ¢Pel8(as stigynnlirc FUCURES 24 aoi@Riese ei ght-bit

digital words, each flip- fAOQe&‘:A& @ﬁ{ee:plancds\t%qm%qutt tohmgigtgﬂereby

form ng an elght bit latch for each esirable fo maintain
t he denodul at ed SHHSFFPFE‘P‘Edl&W%dﬁW%@%I@%Wlﬁér ofubsequent’

signal processi ngresshy Oieerbion i isHuvin lidi HIQURE 68 usadrxcﬁhsssl atKe

further desi rabl B tPACSRERCaR MHTCHRAIAAN terhaty S RECHRES 3¢ BREPHYS
the sanpling sighal $heoinbut efctlie |figsy stage 3, gfgmlsblértersampten on

al ternate burst gggl esThassiedse Qéeéﬂﬁ:éiari% QMQJ(.@;@.@ WQVVDJI n_Fl GlRes1 26 and
2e. A second fllter {nd dErmduI atloe‘é sﬁ em construct ed il —éceordagce W th
the principles of *PR&"5 ft 1o, i ’san et EBGURE0SRY| hi2

FI GURE 6, tR€ ouhpve gﬂtpwe Ms igupdesd g’ i ghticly FugoREon psreuu'paied to

the . input of theikbrsivsiappa]ervd, oi-zeaa&mfltﬁe&le%tp@cta%ly Th@néhiiusut

t | ked nb {
[S?/Ir]s Snd Torr SR eRE BLitn $R9% S T R T iy TGO A ERBRELoN
circuits 172, 178ir¢uit 175, 1M outpuits afodhestd welightibg ifupetiof the

first stage [e”}::.k-éuﬁeb'pi%’ 4% Gl 1KY I 4 rlfﬁﬁﬁs! ¥F @ sinb1lédmpIher
out puts of these g@lg tlngltlfunctl n CII‘CU_ItS e cg:g‘pl ed to |Eputs of a

signal conbi*Rer % FRuB RERIgR F SPY ¢ J°PHE PhpBt of a
demul ti pl exer swidemhltipledénr sieitdh |1m23,xer‘rha/\nddmu1ﬂp|lemlroswedhby7a is

sanpling signal Ef&&ked by a sampling signal ;scI
" The output taps of even-numbered shift register
stages Ty Tur Tgr Tg and T,o are coupled to inputs of
20 weighting function circuits 161, 162, 163, 164 and 165,
' respectiVely. The outputs of these weighting function-
circuits 160 are coupled to inputs of a signal combiner
154, the output of which is coupied-to the input of a
demultiplexer switch 170. The demultiplexer'switch 170 is
25 clocked by a sampling signal 3% fch
The operation of the arrangement of FIGURE 6 may
"be understood by referrlng concurrently to the waveforms
of FIGURE 7. Waveform 260 of FIGURE 7a illustrates a
signal aligned in phase and frequency synchronlsm with the.
30 color burst signal component of the anaiog video signal.
The analog video signal is digitally encoded by sampling

the video signal w1th a 4f sampling signal which is

aligned in phase w1th the Iczxgs of the color burst
.. signal. The separated chromlnance 51gna1 samples are
35 thereby produced in the sequence I, Q, =I, =Q, as
represented by waveform 274 of FIGURE 7b. The signal
multlplexer 40 then 1nverts the negative signal samples' to

" produce a positive sample sequence of the form I, Q, I, Q.



The out put taps of even-nunbered shift register stages [err] .and [err] are
coupled to inputs of 20 wei ghting function circuits.161, 162, 163, 164

and- 165, respectivély. The outputs of these weighting function circuits 160

are coupled to inputs of-a signal conbiner 154, the output of which is

coupled to the input of a denultiplexer switkdr 170. The denul ti pl exer e
e

switch 170 is 25 clocked by a sanpling S|gnal [err]. The operation of t

arrangenent of GURE 6 derstood by, eferrl concurrently to the
wavef or ns' EF&JRﬁl?na %?gr?l; ZE0° of° 1 FI S B¥e s Igignal
aligned in pha§émahan§réq99ﬂky §9@E##Q##Q#nhrtWﬁYéﬁprmM276(ni(michnzsvc.

si gnal conponegheot hh& @nshRPl¥sdep €hd tife A% ﬁiﬁﬁ S
digitally encoggg b¥ sangILng the vi deo- g?§ﬁ3| wth a [er 5%%??%5“*

si gnal whi ch is allgnegg Rase with the | axis of the color burst si gnal .
The separabed- chroni nanc@hslgmemammésl aand 35 chitdmeimencersigmaad in t he

sequence |, Q sainpleQ 1§Ssﬁ£§£@&em€d md%ﬁﬁn&?él i fd Q‘égﬁs@%r g
si gnal nulhplgxegH ﬁg en inverts. the_neg tjge Si sanp to produce a
Befite

posi tive sanpl ecpigt FtIR3t m. 1 The) re 15 assymel
mul ti pl exer i saagematencondi'eﬂoﬂnq aitéers@cmqﬂvmgsmmlwhdmhesent ed by

wavef orm 276 Oélﬁﬁ%ileg hgiid @@ds&mr?%ﬁg é«ﬂa%-@ﬂﬁd& | ea %%”B

sequence [ ecur gerr uence o
chromi nané® si §haR &4¢Bf ss?‘?‘s"%?ﬁ YL iR Stared Hr‘b %Weﬁegi ster
152 by the [erstagegnaIIn the shidt ddﬂﬂfﬁiﬁn\mdd Rsigial is applied to

al t er nat e- condﬁ&ogﬁ ﬁ%fﬁﬁ&@?ﬁ%‘fﬂﬁ%&ﬁ‘ c‘?i it I ﬁl gnal eéa\%ﬁl es vm |1

be stored in the eve S|gna Sa
stored in the eQEﬁtﬁﬁrrbBr%’EP%?%g'e; T4n Tgre Tdr Sty o FRB fijgn arsntappegnal is
appl i €d to theahdpappdiedetyhtreightingtfvicticre Wilrcuiks ang,! 1959nahs,

|ocated 185t o978, | 2581 Rl fe! e BEANS, SR SLLROS ARLLI0. |
t ap- wei ght ed Sp@gguged by the welghtlng functlon circuits 170 are
comblned by signal combiner 156 to produce a filtered I
- signal, I'. The values of the weighting function
coeff1c1ents of c1rcu1ts 170 are selected to prov1de a
20 lowpass fllter response characterlstlc at the output of
signal comblner 156 whlch exhlblts a passband of
approx1mate1y zero to 1.5 MHz. The flltered I signals at

the output of 51gna1 combzner 156 are sampled by an £scI

sampllng signal at the color subcarrler rate which, in . R

25 accordance with the ﬁyqulst criterion, allows a bandw1dth
. of 1. 79 MHz 1n the NTSC system The ;és' sampllng signal
is applled to the demultlplexer switch 172, which produces
an output s1gna1 sequence of the form I1 r Ia', IS' ceay
. as 1llustrated in FIGURE 7d. N ’

- 30 . Durlng the - second condltlon, Q signal samples
are shlfted into the even—numbered stages. Q signal
samples are tapped from stages Ty t4, ts,.ts, and ‘10'
and applled to welght;ng function circuits 161, 162, 163,

" 164 and 165Q_respectiVe1y. Tap-weighted Q_sighal samples
35 at the outputs 6f the weighting funetion circuits 160 are
' comblned by 51gna1 comblner 154 to produce a filtered Q
sxgnal Q!'. The values of the welghtlng functlon
coefficients of circuits 160 are selected to provide a

v



produced, by the weighting function cireuits 170 are conbi ned by si gnal
conbi ner 156 to produce a filtered | signal, |I'. The values of the

wei ghting function coefficients of circuits 170 are selected to provide a
20 | owpass filter response characteristic aisihe output of signal

conB per 156 which exhibits a passband of approximately zero to 1.5 MHz.

. The filtered | signals at the output of signal conbiner 156 are sanpl ed by
an [err] sanplingpwpiagsalfidterhzespbnseschanacteristice athitde qutp of

accor dance Wthsﬂaﬁ;ﬁwwh&nee &sm Gﬂlcﬁl émbﬁtbagdaumhﬂa oe 79 Mz .in
t he NTSC system e lerr gnal 'S %ﬁ Led to the denul ti pI exer

switch 172, whi @PRFOHH an nfZseq c%ljcﬁ'e’f Q SRS Plas
il lustrat. ed in HiHaJIaEtﬁait a8 s:.gnal comb:.ﬂam 84t are semipited dylia PoOrE,

signal sanples g g éﬁg? edgl Q&O EhSnSMEQISUQQSrEQlé{-a&%ca £ ¥ Q:'Laée les

are tapped from st err err g}é to_ we ting function
circuits 161, 16%hi 1loys énHYEBSStrBéﬁ‘@YSHi |9f 0782 MHF RS NI§Kal
sanples 35 at é;hfteaut pThe &f £L h ganpghinggsignali oontrolsiitise 160 are

corbi ned by signgl u[Cﬁ’Iga ‘irerlééu p??gucghfcfxo#{'g&&gegﬁ% tha.%n-E e

val ues of the melg unctlon coefficients circurts are se ect ed
to provide a  semmencewefs$he FoEm RedpoRgé: cRal act eridt s trarasiiput
-of signal cxorbi rlexrctﬁ&4 2ahi clrhwshl khesagrangehent of PPEURE 610 tetenuwerties t O

05 Miz. The fi '\5 an% gm'sa agnahse{asamﬁg{.'f gl ' C@&'PA D&l datear e

sanpled by.a [err one- Ior subcarrler
rate, which all (ﬁmlﬁyq&ﬁ S‘Pelg&ﬁé apfAvwddthsgos Mz | n the NTSC syst em

Thed[err] sarmltl ng si gna: MoRRokRIS n:?e erBuliihehtx es £ SPE¢URES 70, ankhiech
Bl GURE 7o ThuS e oo arehaap Eibhe BafFortafSsds B il Nl e,
and denodul 8 es admacgec@lforthm singerlspyrd| batarenefjubihe bRy drixture:
Moreover, the enbofidit smalchFa@eRESth 20dtEred and demodulated. The
: filter provides a good signal-to-noise ratio by virtue of
the clocking of two samples of each type of color mixture
_ signal into the filter every color subcarrier cycle.

20 The arrangement of FIGURE 6 will operate in
combination with a signal multiplexer 40, constructed in
accordance with the principles of the muitiplexer
arrangement of FIGURE 4.. The demultiplexer switches 170

W,  and 172 may each comprise a single latch register instead

25 of the dual latch register shown in FIGURE 5. The clock
generatqr'arrangement of FIGURE 3, however, requires some
modification for I and Q filtering and demodulation, as'
illnstrated by the arrangement of FIGURE 8. Elements of
FIGURE 3 are reproduced in FIGURE 8, and bear the same

30 reference numerals. . | _

f In FIGURE 8, the burst gate 80, the peak
detector sample-and—hold circuit 82 the monostable_
| mult1v1brator 106, and the voltage divider 84, are .
- arranged and operate -as descrlbed in FIGURE 3. The clock

35 generator 188 of FIGURE 8 is respons1ve to the burst
s;gnal for generatlng a 4f sampllng rate 51gnal
af which is allgned 1n phase w1th the I axis of the

—scI Q.
burst signal. The clock generator 188 may be constructed ‘



require only a single filter shift register by taking 15 advant age of the

I nterl eaved nature of the color m xture signals, which are both filtered

and denodul ated. The.filter provides a good signal-to-noise ratio by virtue «

of the clockin

g of two Sanples of each type of color mxture signal into.

the filter-every color subcarrier cycle. 20-16= The arrangenent Qp

FIGURE 6 will:

constructed in
arr angenent of 3%
conprlse a sin

shown in FI GURlisSa Ehed:lt@clenaela&@@hqu ﬁ%neem&n&

requires sone
illustrated by
reproduced S n
FI GURE 8, the
t he nonostabl e
and operate as
FIGURE 8 is re

burst signal.

bperate in conbination with a signal nultiplexer 40,

o @t BRdryn sl BoreRr o8 RATeTUL BBLAHED o) cacn

@ipP Uisadt one gupber | t3@§o'r -25TheoffefRe duaprmPhing sigpat er
g E{:QgJBEnBer hegever,

ottt i e of%gdpegﬁéu 8, é%e%?fm PAEE) Bhe SRgpo®

Filr@RE oEf tined cosanterh @0s bye tBe serdfer cpmbinanionl ef an

19252 130 ahle apa%dd..eaaatOrAsesmlthananhércwfwt 82,

nult|V|brator t 84 d
RRAdasd By Gel G4 3¢ thee TopsERoRgof Gaheritef 188w
spiaas We4to the burst S|gnal for generating a [err] sanpling
rate signal, 4f - WNighly ing walgn@n@g v Bu%ﬁ%% WftlEhEh@o{mEérSQQfarQe

The - cl ock generator 188 may constru

descri bed 3% t iU G% FhimewF B tainsﬁxﬁ&ﬂ‘él’rf’eéﬂﬁﬁ GQFFoﬁgﬁunb'EFeB'é%§987
The 4fsc Q sanmputpmitsiignallsics complliedd tioo ahhd npugnalf anpaNDobatéelQ4blind

‘g#§1ﬁ§§u4|&%fi Fa0h 086 | hgoughegukguthgs " input -

counter 90. Th
of the counter
184. A voltag

series conbl hation of a capacit

@‘mn«ﬁq}'ergol&? FORPLESs t2 he ippyt @ FﬁelPUﬁEFFBnJ-%'P' and

a di ode

‘capaci tor 180 apd a4 Gﬁﬁnﬂlﬂ%f HvD ‘ghteando'.2" Thet putputf ofhénverneer19€ are

G IR o iR O abOGaelion” afl Bk TS a0

10 coupl t
coupl ed toqgn

i‘Npu

output of 1nverter 102 is coupled to a second 1nput of AND

gate 194, and the output of inverter 102 is coupled to a

_second 1nput of AND gate 100. D type fllp-flop 96 and AND

20

25

gate 98 are coupled to the output of AND gate l94, and are
otherwise coupled as shown in FIGURE 3. :

In operatlon, counter 20 counts pulses of the
4;sc1 o 51gnal provided by the clock generator 188. The
output slgnal of the comparator once agaln synchronizes
the counter during the color burst 1ntervals. When the

burst 51gnal exceeds the threshold level V, TH’ 28 shown at

'tlme t Ln FIGURE 7a, the output 51gnal of the comparator

- 30

-1 . _ _ )
86 goes positive, and remains in that state until a later

time t,. The threshold level_via'is adjusted so that time
§1 occurs before the burst signal reaches the Q axis phase

of 327°, such as a phase of 315°' The positive pulse

_produced by the comparator 86 is dlfferentlated by
capac1tor 180, producing a short pos1t1ve-g01ng pulse at
tine tl, and a short negatlve-golng pulse at t1me tz, as

_ shown in FIGURE 8.” The positive-going pulse is coupled to

35

'1the set input of the counter 90 by.dlode 184 to set the

_counter to three at time t The diode also clips the

-

':negatlve-g01ng pulse, preventing it from reaching the

counter 90. Thus, the counter 90 is synchronized to count



to the input’ of inverter 102. The "1"-output of the counter 90 is coupled
to the input of an inverter 196, and to an input of AND gate 100. The
output of inverter 196 15.. is coupled to a second input of AND gate 194,
and the output of inverter 102 is coupled to aigzecond i nput of AND gate
194,,_and the output of inverter 102 is coupled to a second input of AND
gate 100. D type fli -flosp 96 and AND 8ate 98 are .coupled to the output of
AND gate 194, and™2f et RR1ses o FISURE B 88 98eshbhA RnPRlsRRE@S tWe, the

operation, countefl Julsmatas phirees ahdt hhe[ eQr puisgsahspsevéded by the

cl ock generator 188. The %%utu.%i Fadheat gﬁefgg%?gggigédofﬁgﬁgglﬁn}%r,

synchroni zes the counter. during the color burs erva
burst signal -excets AU ngeP&| ther Fpungsrsautputs by ngate 392

FIGURE 7a, th® ourill raicghale athel Besige@aEat 0bigRaloesrPeBéts¥gnapnd

remains in that . LN ater _ti £2€ The threshol [err],

is adjusted so tﬁgﬁﬁ#e%{éé ?‘]ol'otg%qrséoggf %Yew ngﬁﬁ?s$§€i3ga+P¥‘§g%h7:% the Q
axi s phase 30 OfRBANP gaken 189 yildaproducpearpuls§hatpascount giilcae

produced by the corgsy aurstSeycieli WheeantbatedpbidsaLaCthe adSlredTPducCi Ng

a short positive-gqj I ti er an hori negatiyve- goi &gl
pul se at IC)'ti e [er%@%"ﬁ{é&%"%ﬁﬂ ﬁl[5°§!.&l’if’ﬁe° 0 i?@éﬁofﬂg "b’cﬂrjs%? diigh
coupl ed to 350 -t} eqindidenceowithe tbouheading edgei oflesaBild+bimetpulse

cwt er to three 247 df"FIGURE 78)eafiode18! §8 £birPast SRoWE WY INFs
puTse, preventing.i

KEH G ne

, t f.rQm.r hi ng,th oung er . Thus, the counter 90 1s
synchroni zed to count-rt °-n1$-q%t'heq7'ep X hato ?%JﬁEi]gbp’é%d‘b‘?%,m% iftgut
pul ses as two, tiRulse gurdag sbet krust afidtvbeevéryubsest asyakeo. Wth the
count er 90 synchrlngz,rﬂeae;iﬁeﬂloﬁéissogaaneéﬁ bgfséécgyéiﬂféam f&l%g%@ﬁ@% er
out puts by e W roduce the desir err] signal for .
si gnal mul t?%%eXeor‘gfg‘P §§t§h8§n B&gﬁaiﬁ?ﬁmﬁ?zﬁ‘!ﬁ# ®? ent with S gat e
100 wi Il produce keagiinge edigeaofosniidfline pubsy 2T9 sof ICURE W Gind
corresponds to tRgasngeddgesaFBbtafeiteddby THSKMN ! Pifle YadN\O A &1508Q1

will go high .
produced by AND gate 98 is the % gch sampling signal.



10 in coincidence with the | eading edge'of solid-line pulse 277 of FI GURE
7d, and will go | ow as shown by broken line transition 278. The AND gate
194 will produce an output pulse during the count of two every burst cycle.
Al ternate ones of these-pulses are produced at the output 15 of AND-gate
98, with | eadi ng edges coincident with_the |eading edge of solid-line pukge
279 of FIGURE 7e and trailing edges r epr esent ed by broken Iine 280. The

si gnal proHucE8ABYSAND gate 98 is the [err] sanpl i ng signal . -18- 1
CLAIMS 1. In a televisi on - %&@'c&:ﬁ&mﬁ% di é!j'z‘&é’lﬁﬁé&"%ﬁudir@ tal
chromi nance signals nodul ated I n as ara u rOd‘%ﬁ filtered and
5 denodul at e®alnne A Heitat S:rﬂezﬂ%‘? ulal *gﬁ%\

coupl ed to said source to re&mmm dEakt g:noﬂudng)rixmnd; gtdlrs and-an

out put, oduging baseb nterl eaved

sanpl i ng p @" %ﬂe?fﬁ@a)ﬁl gl#ﬂf %r E @I i é’%nél nput raé)ﬁled to
recei ve sai d baseband means, havxng an|i pRut ‘qonRke it Aald RN %R put ,
and exhi bi t i N0y fve YIS nﬁéﬁfnw&@m@a&)ﬁtmlﬁlwmw to

t he desired passband, of sai d denod coJ or and 15

nmeans, coupl &P% @49@‘%%&31&%#02{5&%%9??5 %fs g?%dum ng filtered
and denodul atﬁﬁ:ﬁmiﬂdmﬂm‘ilﬁ\grﬂhmesz Appar at us accordl ng to claim1,
wherein sajg 20 filtereg ﬁf‘{m §|w§$1mogym ng :
means i ncl udes means fotEfI % fﬂkl ng’ bas‘gib ndugl‘g‘gu col 0{ signals of \_y
i nterl eaved sxegeivey Mé&aﬁﬂ’ﬁ%duce a plurality Bl or

signal s, eachgigiu mﬁrEnmgaﬁ atput| snd sannibmmasereﬁoﬂseAppar at us

col or d's.”Sn;?’sc‘r'u?r c{LELE Phidh uabalet e ilry ol ool e dbilidy
passband of said demodulated digital color signals; and
15 " means, coupled to the output of said dig:l.tal
fz.lter, for producing filtered and demodulated d:.g:.tal
color s:l.gnals.

2. Anparat-us according to claim 1, wherein said

20 filtered and demodulated digital color signal producing
means includes means for demultiplexing baseband digital
color signals of interleaved sampling phases to produce a
plurality of digital color signals, each representing a

particular sampling phase.
25 '

3. Apparatus according to claim 2, wherein said
means for producing baseband digital color signals ot‘
interleaved sampling phases includes means for
demodulating said digital chrominance signals from tho

30 frequency region about the color subcarrier to form.
baseband digital color signals.

4. Apparatus according to claim 3, further _
including a_ first source of clock-signals of a multiple of
the color subcarrier frequency and in phase synchronism
therewith; ' '

35
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denodul ating said digital chrom nance signals fromthe 30 frequency, region
about the color subcarrier to form baseband digital color signals. 4.
Appar atus -according to claim3, further including a first source of clock-
signals of a nultiple of the color subcarrier frequency and in phase
synéfsoni smtherewth; -19- 1 -19- a second source of clock

signal s of ajsubnul-tiple QfsEESnEFEGHEEEYonciﬁeQ g%&ﬁg%ﬂ Ls of said

first source and in ghase synchronismt source of
cl ock signals ofugmy EﬁBFFlBfetﬁeoF‘FﬁBePFKq8€n§?1€fc%a¢8 Elsbklélgﬁaﬁéléﬁ

sai d second soufiesandourcphand imnphasei syntheealshhthebewetn; Sahd source
of digital chrom nance S|gn§h1€a gﬁggpsb?ecigc | ¢k _si gnal s fronls | d
$ESaRlA R s o fimiftdme

first source for. produci ng sai romn
phase and fréqueficihes §raqeemt 9§| éiiﬂgcﬂfesksslgnﬁbs poﬁssudtsemnmtk

signal s from saggutBier end0LhCHhaSePE éﬁ?oﬁihﬂ ’Eh&fé&itu of di gital color
signal s, each representin ar sa and sai d

articu g
denodul ating neans is res§8ﬁ§$§§ f619|88R=§3gﬂ§ ggﬁf a} 1ghzominanceng
source for prodamgnglsasdrespebamdedtglcibckosbgnalgnﬂremosaidtfitsaved

9 PhaseSaourebicor ErE¥ASIAY ShAChIGLER] ‘Bhro A.mmé“&gnéfyrce of.

conposite V|ﬁ§o signal s I n ur st conponent ar at us
conpri si ng anedubeﬁgﬂeantahsasdasﬂgﬁaeqsen¢ze said demwpltipl

oQuposi te vi deomgafinais BéspoRrsivé Pt eioéﬂesiéﬁawnfymefs&fadumrét si gnal
and in predetern1ne hase elatlon h| t her ew duce a sequence
of digital sign3Pusse g?rp‘? QFe Stdr ?fb?yp‘hg rf%‘?_ W I ER LSy
said sanpling neaes, répreseptxﬁmg:aarltidmmarlas\ampm qhtm.nm gaiid | ons
of sai d signal zagphess atfnd  QOUCE £y SEOUEBEELAL &%f@ékc;ggggw%f' gal

sanpl es of a, Iurfl Z hases sal d
separ ati ng nean%a cond source for producing said baseband gital :

color signals of interleaved sampling phases.

5. Ina television signal receiver, 1nclud1ng
_a source of composite video signals including a burst
20 gignal component, apparatus comprising:
_ means, ceupled to said signal source, for :
sampling said composite'video signals at a multiple of the
o frequency of said burst signal and in predetermined phase
N\, _ relationship therew:.th, to produce a sequence of dlgltal signal
25 samples of a plurality of phases; .
means, coupled to said sampling means, for
' separating the luminance and chrominance portions of said
signal samples to produce a sequence of digital chrommance 31gnal
samples of a plurality ot phases;
30 N means, goupled to said separating means, fbr
demodulating said digital chrominance signal samples of at least
one of said plurality of phases from the frequency region
.about said burst signal frequency to produce baseband
aigital chrominance SJ.gnal samples of a plural:.ty of sampling
35 phases; and
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denDduIating said digital. chrom nance signal sanples of at |east one of

-said plurality of phases fromthe frequency regi on about said burst signal

frequency to produce baseband digital chrom nance signal sanples of a
plurality of sanpling 35 phases; and 11114111 111111 111111111111111

-20- a digital filter, including a shift register coupled to receive said;}-

baseband di git al chron1naacdislgahlfltaed.sﬁn¢1udD9936eahiﬁtlndqngtor

plurality of Shéé\fplé&%sié‘cfeﬁé ages baéé&nﬂeallgtleas |d‘ib5rﬁ1m§i§ha$t =84
baseband 5 chrom nance sig

of a given,sa n hase sai d
filter |nclud|nﬁhﬁ§§n§egb?tﬁPl%H%E??%%FI? Egﬁﬁfﬁ?ﬁﬁng ﬁS? T FPOESteF om
said plurality stagésgesraﬁgedoﬁucsinnxeqneouelyfstoreebedebhnon1nance-

| | 0
o 5 heror ShrRiflabycRLSRD bifipRR°E 4 ?ve{i\p 2481 4q EERLE, Paid
sequential l'y st§ibt9§séﬁﬂhﬂdéﬂgdﬂ?ﬁ%ﬁc€°§|gﬁ Fhaa 13f°€ﬂ¥*@4@ﬁt519n‘1
sanpl i ng phaSGSsaﬁﬂldsnBﬂﬁi ésiaapmhamtyabrysﬁsgeantonpmdﬁcenal sanpl es

produces a SedUgOetedlel b #1£0e H040MPAERAREI P oRRIPL ERp BLa L LA 1Y

of sanpling pha%% I'ncl udi nmeans exing s
sequence of filgéven %ﬂﬂbﬁ#hﬁnebagﬁgnal sanples to produce a plurallty 20
of signals, egch representlng a particular sanpllng phase. 7. In a

tel evi sion signal recei ve | ncl: u%é’gc@oz%gﬂéctg o lma§e9€ésl§g

chrom nance si gnal. sanple uces a- sequence o sanples of
first and seconﬂlcsabénnl¢ﬁgsmhﬁ§e§egésu¢gl?9!9¢$Ii%r$n§a%m€ds§mpl|ng

system conpri si g@quéneisiip! stoi‘e%aseﬂﬂx&dcﬂﬁoﬂiﬁahéé é sieé @l:to
receive said seggg ce 0 é%ﬂgf%@% agg angd |nclud| rst
of tapped shi ftoFEGFEeRE Phasest sa1d BeaRs of %t v
by ones of al5eccmhhningasiggabfsaﬂplesrpgodueessaagequence of filtered
chrominance Signal samples of a plurality of sampling
phases. and further including
means for demultiplexing said sequence of
filtered chrominance signal samples to produce a plurality
20 of signals. each representing a particular sampling phase.

_ 7. In a television szgnal receiver. including a -
source of baseband dig:.tal chrommance signal samples which
produces a sequence of signal samples of first and second
'25'samp1ing phases. a digital filtering and sampling system
comprising- :

.a digital filter, including a shift register
coupled to receive said sequence of signal -gamples, and
including a first plurality of tapped shift register

30 stages. respective ones of which are separated by ones of
a second plurality of shitt register stages.

- a plurality of weighting function circuits :

_coupled to ones of,said plurality of tapped shift register

- stages; and

35 means, coupled to said weighting function
circuits. for producing a sequence of filtered chrominance
signal samples; and -

O
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a plurality of weighting frunction eircuits coupled to ones of said
plurality of tapped shift register stages; and 35 means, coupl ed
to sald weighting function.circuits, for producing a sequence of -filtered
chrom nance signal sanples; and -21 yreans, coupled to said digital
fI|tQJﬂfCN sanpling said sequence of |Itered chrom_nance  signal sanpl es

to produce a tirst filtered® mQQ%ﬂigqsF&héFlﬂh9ﬁ91§aﬂdfﬁﬂFgF'pFﬁFaI|ty
of tapped shift rmipiuﬂrg aiaﬁ@ase&uwdealats ﬁl:llteu'lenanl:aromganbe_ssnrghes of

said first saml ing, A LT ET AL IR L
said first pIuraI |ft ster stages contal ns chrom nance
si gnal sanpl es oﬁhﬂﬂ(fékk: 5§GP3PFHQ 28&. tgvped shift regispgpastages

aCCO{dhn? to ggauaﬂﬁimmihs?magmghb@ 1fbhﬁbé§b06k Shﬂaarlﬁﬁﬂeéiﬁﬁlzng
coupled to said s re er or sequence.o

chr om nance S|gn %? O %glfg gt@%’ﬁ?‘ﬁgPFfsflgﬁfg gkﬁﬁdsiﬁd
a second cl ock sifjxsit g:dmraé.ﬁ.@w o@ou:pbpédt shsa'ﬂ:drsaﬁrpl:hn'gsn:gﬂs cébptains
supplyi ng a cl oclegp3icgidlantle 3ighhl Wﬁhﬁhehsoke§§ikh§2cé dﬁ%ﬁb inégﬁglse.

In a television signal receiver, including a 20 source o u ate gi.tal
chrom nance signals which produces a sequence of color mixture signals of
di fferent pol agities, appasatufprhsatusr actocairgy to lcleired Hashéencdnmhigitel

chromi nance signal's conpri g g ygHeaRSee Qiéhﬁi %QPEBP!Br9OEBESEe&°uSe&ﬁi%e -

qvg 25 sequence of nodul ated col or "m Xt sour c
haVing an ouput, shdftpregistes.fer sbifLing sasébaﬁeueaFer°§14%3%53%.gna|s

of the sane pol achrpminadce gighhads thibagh shadi BRife registepuates first
recei ve sai d sequence qof .baseband col or m xture signals of the same 30

polarity, and havi 5 a SUtput for producing filtered digital chrom nance
signal s, saidlfilter. exhi bat segondr c3pckssighal agenerstor, wabupledi togaid

noi se si gnal sampling means, for supplying a clock signal of a rate
' which is less than said first rate.

+.2.. In a television signal receiver, zncludzng a
20 source of modulateéd digital chrommance signals which produces a
sequence of ‘color mixture signals of different polarities,
apparatus for producing filtered baseband digital chrominance
sxgnals compris;ng. .
o - means,. having an input coupled to receive said
o/ _ ' " 25 sequence of modulated color mixture signals from said source, and
having an ouput, for producing a sequence of baseband color
mixture signals of the same polarity; and
a digital filter, having an input coupied to
receive said sequence of baseband color mixture signals of the same
30 polarity, and having an output for producing filtered
digital chrominance signals, said filter exhibiting a
response characte:istic which attenuates noise szgnal
components outsidc.the bandwidth of said colorx mixture

signals. -
35 .
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conponents outside -the bandw dth of saird col or m xture signals. 35 -22-
10. Apparatus according to claim9, further conprising neans, coupled to
- sai.d output of said digital filter, for sanpling signals provided at said
output at a rate which s at least as great as the Nyquist criterion 5 of
said color mxture signal. bandwigfh. 11 In a tel evision receiver by
I ncl udi ng a source of baseband dlgltal chrom nance_si gnal. s which producé{
a sequencelof baseband @ oPPRAFREUS @SQrGHRg $ooFladm Yt TGS econd 10 types,

apparatus f Orc&ﬁﬁﬁﬂﬁiﬂﬁ hedne edoapliedatpl edidobatputxber easagaﬂ;ﬁtal

d d hj
oo ster coupFbhted: s3€ Rl db Stk BRoxsBEn 8K Saka SHERRE R o oo
from sai d sourate wehichaisnatfleastiasagruesascandtbet Nugquierhebitenion

di fferent 5esg?n £i8 fﬁ}Eﬁiﬁéﬁf& si8AAS. bandRiaenl 0 said out put of said
first digital tilter, tor sanpling S|gnals provi de by said first digital
filter at a rate’ mhlch - at |east as great 20 as the Nyquist criterion of
said col or: n1xture Signgls ofnsai televisibupeecedderpadacladingea to said
output of sa 8P Padlitldsthidile m}]e&rénahamlﬂgs%qaalmc@waded by said

second digita ter at a rate Is at | east g % t 835 t he
Nyqui st cri té%ﬂ%f%&?%ﬁ?@lﬁwﬁ?‘émﬁw}% b L85 da‘ge type. 12.
In a tel evl8i eypésscappiratus| foit nprodacinge£oi tdrgdt ahdcbanpl eanesist gnal s

——

i

whi ch produce {ing baseband color mxture signals
of first and §%§8§§= #ﬁﬁ?ﬁ% %ﬁ%@iig{ﬂa gltal color mixture_ signal \/

filtering and sanpling Sizstmadgecendqdigitals £ilters: cincludingad i nput
coupl ed to re@&w&;Sé!wfée@émeeﬁfcbaﬁﬁbanéocséeé;%xuia Ségiénde ¢
i ncluding a %auégalnldtgolor x;[uimedssm ft ££ ogll ssatJ. rsour ’ ©%nd having first
15 and second outputs exhibiting different response
characteristics; . _

. means, coupled to said output of said first
digital filter, fbr.samplzng signals provided by said
first digital filter at a rate which is at least as g:eaﬁ

20 as the Nyquist criterion of said color mixture signals of
said first type; ‘and _ :
' means, coupled to said output of said second
digital filter, for sampling signals}provxded by said

second digital filter at a rate which is at least as great K,)

25 as the Nyquist criterion of said color mixture signals of
I_sazd second type.

12. In a television receiver, including a
s":-source of digital chrominance signals which.produces a
30 sequence of -alternating baseband color mixture signals of fl;'st and
second sampling phases, a'digitai colo: mixture signal
filter1ng -and samplxng system comprzslng.
a shift regzster having an input . coupled to

receive said sequence of baseband color mixture signals and
35_inc1uding a plurality of tapped shift register stages;
a first plurality of weighting function circuits

coupled to ones of said tapped shift register stages;

g



a first,plurality of weighting function circuits coupled to ones of said
tapped shift register stages; -23- a second plurality of weighting
Jfunction circuits coupled.to ones of said tapped shift register stages;
nmeans, coupled to said fi rst pI ural-iZBy- of 5 weighting function circuits for

produycing a {irst sum of ';?f]#}& ol sai d
seg%%d pl uraf'lty of weig I on cgéiw{ r’%uc ngtia&second sum
of tap-wei ght edcCEFeHesS;: C%-!Pled to OnG%E%ﬁssa’eﬂ)LﬁﬂRRP‘l shif e Tegintemm

si gnal produci ngeages, for sanpling said first sum'signal when said first
plurality of welghtlngfunctlon Cl S_ 1S recelyi oIormxtue5|gnaIs
of said first sanpling p 'ﬁéf & to sal&m@ g‘d‘lﬁﬁ éal d
second sum s? gmlmm‘l@m cﬁmumDIQQOummcfm siymaf when
sai d second pl uggldvel gHtedisH zgdmi unction circuits is receiving col or

m xture signals of said secon

sanpljn hase, .20 13._ In a teIeV|5|on
receiver, including a sofqaR&yf ‘i?ggb‘nﬁ# i % Ismn%i:ﬁ!g
first clock gemﬁtﬁ;nmlﬁhxqrmcmwiu sfor |pxudusiigrga alecorg \&m roit e,
a second cl ock %? osduces a second 25 clock signal at a rate
which is |l ess than sal glven ate ‘and exhibits gi ven phase; and a third
cl ock generat®r which pr®eans squpled toEaid gﬁéls'hts"&' ekanadi ch is | ess

t Ean sai d %i' verpfa'ﬂ@ﬁyj n@dﬁfé}: Eﬁ;ﬁ mli?@tsﬁlwaﬁ:&(i; S sigria ]gim

se; a chromn | rin n i si ng:
Aot and’ secortii garst Blddaii¥y tk U g KRR iR (TG 0| 10
an input - coup|mqwmaq:@mamcmmﬂsg|qfa|sm Shinsth sampldmg s and

responsive to SHake3d and St cl ock' signal for shifting said chrom nance
signal s

15 means, coupled to said second sum signal -
producing means, for sampling said second sum signal when
said second plurality of weighting function circuits is
rece1v1ng color mixture signals of said second sampling
phase.

20

13. .In a television redeiver, including a
source of baseband digital chrominance signals; a first clock
generator.which produces a first clock signal at a given
rate; a second clock generator which produces a second.

N 25 clock signal at a rate which is less than said given rate
‘and exhibits a given phase; and a third clock generator
which produces a third clock signal at a rate which is
less than said given rate and exhibits a different phase

30 than said given phase; a chrominance signal £ilter1ng and
sampling “arrangement comprising.

first and second digital filters, 1nclud1ng a
‘common shift register having an input. coupled to receive -
said baseband digital chrominance signals and responsive to said

35 first clock' signal for shifting said chrominance signals
through said shift register, and having first and second
outpufs exhibiting different response characteristics; ’
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t hrough said shift register, and having first and second outputs exhi biting
different response characteristics; -24- 1 nmeans, coupled to
said first output, for sanpllng S|gnals provi ded thereat in response to
sai d .second- cl ock signals  and neans, coupledﬁ@ﬁ"Sald second out put, for o
sanpl i ng signals prOV|ded thereat in response to said 5 third clock 5|gna§}
14. A digital filtering and denodul ati on system substantially as

her ei nbef ore described with reference to Flgures 1 to5 10:15. Adigital
filtering.and dermpdul ati or*&3RgefOURKRG £t iSALd, Ligstecaitapes oferdescri bed
with reference toampiiugesidhdls drobfided thereat ilb respohslectoskaid

receiver conprls g and denodul ati on systenlaccordlng
é'&;z:gd déﬁé%g sfgbd'rule dih

to claim14 or
means, coupled to sald second output, for

sampling s1gnals prpv1ded.thereat in response to said
5 third clock signal. '

“14. A digital filtering and demodulation system,
' substantially as hereinbefore described with reference to
.. Figures 1 to 5.

10 : . o : :
15. A digital filtering'and_demodulétion system,
. substantially as hereinbefore described with reference to
Figures 6 to 8. '
15 ' 16.' A telev151on receiver comprlslng a dlgltal
fllterlng and demodulatlon system according to claim 14
or 15. '
20
25
30
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