-1- 1 - . TELEVI SI ON RECEIVER MVTH DI G TAL SI GNAL PROCESSI NG
HAVI NG A DI Gl TAL- TO- ANALOG CONVERTER. CONTROL CAPABI LI TY Thi's |nvent|on

rel at es/To television display 5 systenms with digital signal proc g[ &2}!9
circuitry that has a digital-to-anal og control capability. In digi
tel evi i on receivers, an anal og baseband vi deelsi gnal is sanpled and the
sanpl es conveited to representative digital sa Iesugy ananal og-to-digital
10 converter. The digital I conb filter
to produce digital sanpl essi %%EE@E% ﬁﬁy ;;F@ chr om nance
i nformati on. The digital lu cont ai ni ng
sanpl gg_are then processedThmsrespButawa Tedatelss tof talesisdiog Wdlspdiagnal
processing Sest'QQsteﬁﬁewitﬂ'Hig gnékgﬁﬁiciiﬁh@&s% ATREEY Bhat has

Jfunctions simlar™tQ Lho e perf counterpa t anal og- 'um nance
“4and chroni nance @hShHdte FGBH&“F&°SOE9 n& i-on * receivers.. 20

Digital -to-anal og convertela adgital tb&e&usubm reaaﬂverspraﬁuomﬁlbg'the :
Lpm d ch '

Lum nance and ¢oagLsRee S RBTELER] 07k ShT R a5 SASRY R0 ALY
signal s in~an NTS€ EGP6FS§9§E§#VetﬁégétéAaB§QP§ﬁ§n§WSa@réHGQOEHEPrﬂéslﬁél
pfoduce the Ry GcéﬁQeEtérQnatﬁenﬁiéi@aiosﬁhb!@stEQeP?&P@@ﬁiéd:r& @Oldegital

picture tube. A feajure i nvention,is, a.d 0- anal og_.converter

arr angenent havi ff§ ugbo §rtE8tPﬁﬁ uGE ﬁlFﬁlpF 55nFﬁ@5e§ | evel s
by a control 5|gseparuteﬂ ltminankeaabfAchrominamce fimformarkd onsuc Thes

bl anki ng and- col gg hﬁg? e e f i35G

can now be expedlt?oEéF er ggﬁédaﬁﬁa¥h?5ﬁgﬁaﬁﬁk gﬂgi s?bngﬁgﬁ%bces

cirgyitry, mnthoﬁPmPHSSnEEG FBPnaBHPFP§ﬁ5ﬂ W FRSPES! VFbGPFPF oF as the

pi cture tube185 ddgiivalcsigtalr provessiingagektionot ghe ldigdtad kigmalhe

signal process'”8:888%&QBgDLeEQthe£S¥E§k%2 FaRe8hs similar to those
performed by the counterpart analog luminance and
chrominance channels found Ln conventlonal telev151on
receivers.. '

20 Dlgltal—to-analog converters convert the digital
o samples produced by the luminance and chrominance channels -
 to analog 51gnals representlng the color image that is to
be dlsplayed. If the analog 51gnals are the Y, I, and Q
signals in an NTSC color system, these analog signals are-
25 matrixed to produce the R, G and B 51gnals needed to drive
the cathodes of a color picture tube.
\ S _ A feature of the invention is a digital-to-analog
cohverter.. arrangement hav1ng outputs that may be set _
. to predetermlned voltage levels by a control signal. With
"30_ such a D/A converter, functlons, such as blanking and color
| kill, that were prev1ously performed by analog circuitry
| can now be expeditiously performed, mainly by the digital
L o signal processing circuitry, without the need for
' additional wiring to circuitry, such as the picture tube
35 drive circuitry, which may be remotely located from the
slgnal_proce351ng sectlon of the television recelver.



1 -2- 5 In the acconpanying drawings:. FIGURE 1 illustrates a television

recei‘'ver-with digital signal procesSing circuitry that has an anal og 10
out pgt~signal. control capability used for blanking purposes; FlIGURE 2

i'lustrates a specific enbodi ment of the digital-to-analog converters in

FIGYRE 1; and FIGURE 3 illustrates a porti 0¥~of the digital 15 signal
processing circuitry of. FIGURE 1 that ‘includes an anal og signal control
capability for color kill purposes. In FIGURE 1 a television signal is

received by an antenna 21 and processed by a tuner 22, an internediate 20

frequency processing circuit 23, and a video detector 24 to produce in.a

conventional manner a conposite video signal. at the output of video ';J#ﬂ

detector 24. The analog conposite video signal is applied to an input of

an anal og-to-digital (A D) converter .25.. The A/D converter 25 25 sanples

the video i gnal .at a_rate _equal..to four tlnes the col-or subcarrier

- . frequency [err] -0 mo%ceth@ gycth,l ggqllrml Vi deo signal - Each
e an o

mord ‘The anal og vi deo

digital sanple may ~conpri se, for -ex

signal will ther ef ore bexmt 12211&@1:9&%@‘ a2%@1@v§erﬁ:ﬁr&ew@£elﬁtﬂhe

[err] sanplln a cl ock

a D.converter, | eloped
gener at or ﬁﬁgl gﬁakAPEP88ﬁ§éP9eF1F8u§§ﬁ§iéiF&é %k%95|gnal
_ substantLEdIyoutpuphasgnahdcbntqoéncapapndhtgnmsmﬁwfbh bﬂen&dhgr burst

si gnal contalg%}dgggy n the video signal.. 35 - : A sync separator

" is responsive to the Video signal: RFOVIded by videq detector_ 24 for

§§F€aﬁﬁﬁséssﬁﬁﬁ¥5&$tﬁ?h?4i554§nﬁﬁwlunlt'

generating horizont al aﬁEGVBFt?C&F
33 along S|gnaheldmgsthuaﬁd-ahalog converters in FIGURE 1; and

_ FIGURE 3 1llustrates a portlon of the digital
" 15 51gnal processing circuitry of FIGURE 1 that includes an
analog s;gnal control capability for color kill purposes.
In FIGURE 1 a television signal is.received_by :
an antenna.Zl and processed by a tuner 22, an intermediate
20 freQuency processing circuit 23, and a video detector 24
':;to produce in a conventional manner a composite video
signal at the output of v1deo detector 24. The analog
composite v1deo s1gnal is applled to an lnput of an
analog—to-dzgltal (A/D) converter 25. The A/D converter

25 25 samples the video signal at a rate equal to four times
the color subcarrier'frequency (4f€c), to produce digital
samples of the video signal. Each digital sample may
comprise, for example, an 8-bit word. The analog video-
signal will therefore be quantlzed to one of 256 dlscrete

30 levels. - The 4f sampllng clock 51gnal for A/D converter_

25 is developed by a clock generator 27 to enable the A/D
converter to sample the analog video slgnal substantlally.'
in phase and frequency synchronlsm with the color burst
signal contalned within the video signal. :

35 A sync separator 28 is respon51ue to the v1deo
sigﬁal-prov1ded by video detector 24 for generatlng
horizontal and vertical sync pulses applied to a
deflection unit 33 along signal lines H and 'V, '

28

u-'.
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- 3- respectlvely Defl ection unit 33 generates hori zontal and verti cal
deflectlon signals for deflection wi ndings 34 of a color picture tube 35.
The dlgfflzed vi deo signal produced by A/D 5 converter 25 is applied to an
input of ‘a digital comb filter 26 that is clocked at the 4f rate. Conb
filter 26 produces a separated digital |um nafe signal which.is applied
along a data line to a |unm nance signal processor 32. Luni'nance. processor
'32 takes the Mi grespe@tivediandReflection unie ¥ denexates horigantialamnd
with various COWé&lé&BWéﬁlé@ﬁ’é&Sﬁk@ﬂ@%& \dEFFScEIsH WAnEthg 8g a5t
cont r ol.snot |Ilustra%ed |n_f IGUR% égmlproduces a processed | um nance
S|gnaP1~hat S aﬁp? A BITHE YR% a digital-to-analog (D/A) converter
40c. The lunminance 15 si dfe éigitmeﬂutmdewfsidml:mcmd ACAMW in

=_-_.=:$pg' Ognfsmglo znée H@feérbz/s a4 & Oy : & gt G Y 'tng

: u rocesse um nance SI gha ' IS 0 an
mpﬂt ofya plmgt u#g-‘-?%ezﬁlrmg # 1§ fecked 2 th P ‘?"ﬁb bldeyd so
Pﬂoggcgfs 2 iﬁpgrzseptmldméﬁlacﬁfmmedfgmm mmand%mnw Wiidiheds .
chr oni nance. amp| PRPSFearSFSEe € qaty U6 N f Pl SRRSE Ut TRedilals” 2

chromi nance si gn%? i NLEBLRARER PXOTeSS0R A2 takes dthe qtigi tizedh thimimance

control sigr a1%m%:&b&¢§eé Pe e acEdFlanid wi&w&;aﬁwﬂs i dorirdIRE
1, which no |es response characteristjcs eXhlbltéii%§' hron1nance
signal to corrpen%%@’éa*}%r &ﬁ tEnRTR A7 A I ERPIE SR sb"'l‘ t he

i nter EEdI at eI 30corﬁt:en|l|e|mtl ﬂlmrate&&nmmcb,ssan& tha:dnamcaa signal s

"Ly on ey elnde Qe oLl GOt td il S s S0

denodul ate the cPFohi Ea%E¢%# oF ntRYA} COREIEAR 4R t Fhe Lmingnce

color m xt ur1358I gighal ogpotsatsutpife S M| eoeredter orot, irow il iathloy
form, is filtered by a low pass filter 4lc to remove the

-sampllng frequency components, and a processed luminance

31gnal Y! is applled to an 1nput of a picture tube driver
stage 44.

20 Comb filter 26 also produces a separated digital

' :-chrominance'signal vhich is applied to the inmput of a
chrominance processor 31. Chromlnance processor 31 may
include a chrominance amplifier, not illustrated in
FIGURE 1, that amplifies the chrominance signal in

25 response to viewer controlled color saturation control
signals and a chroma digital peaker, also not illustrated
in FIGURE 1, which modifies the response characteristics
exhibited by the chrominance signal to compensate for any
undesirable response characterlstlcs of the 1ntermed1ate

s 30 frequency circuitry 23.

. | The processed chrominance signals are then
applled to an I-Q demodulator 36. Operation of I-Q
demodulator 36 is synchronized by I and Q clock 51gnals
from clock generator 27 to demodulate the chrominance

35 signal into its baseband digital I and Q color mixture
signal components. The demodulated I signal is applied to
an input of a finite impulse response (FIR) filter 37 and
the demodulated Q signal is applied to the input of a



can input of a finite inpulse response (FIR) filter- 37 and the denodul ated Q
'signal. is applied to the input of a’ -4- different' FIR filter 38. . The .l
filtegr. 37 has. a passband extending fromO to approximately 1.5 MHz, and
the Qfilter has a passband extendi ng fron10 to 0.5 MHz. The T and Q
filters remove high frequency noise that nB$~be 5 contained in t he col or

si gnal s becau f th oad widt h _of h recedin
'C|?CU|tryiof 3%5 rﬁﬂ %ﬁ% %ﬁ%§§¥ 88Chaﬁ g f+h§eF|P es@ 'adPGFFanF and Q
signals are centemdemgtﬁramaﬂogOSagpabslm§teﬁx 3By ¥HZer andOxhan@ 40b, 10
respectively. fIreeé@Afgaspaaéﬁanarexggﬁaﬁgl ﬁ&ﬁdcbbl QWsPags . el §.41a

and 41b to renove sang frequenc nts. The resultant 1' and.
signals are afpfi@dE t?E%pEE??V@ ght FSHHPH&WS“BFSGrFPéF TaygPe44. The
oper at i-on sof doﬂtaﬂhedlguatherocaeslsggﬂalscbeeuueeyoﬁhmhef&eldeiee&bed is

¢ RoPgsl50. "I heddutaty Oe' fhe bRecPRIAY IRBIIY OF Wi d spa 0 -
" Application nbrOGBSQMn97Ch¢n%€1ﬁhy 27 1983). Driver stage 44 |ncludes an <
anal og color matrix 20 7R& gilﬁggggntaggghageglgﬂdtg ghbgglghgrgnalog I,

: d Y- 3i A I th h buf f
Severop the COMRURFERT.FEPenslpl kR itlLs B R b foRar tprsoA0mat 405, |
picture umfornespeqtrvihg_REEhelgnalegasmgaamblaredth;ndﬁhleereﬂpbyflews 43
and coupl ed t§5§§ef§§te¥ér49§ea§§tEiﬂet &h&@@ k}iﬁd e C%E

devi ce, such a picture tu uce
pi cture i-nforFARPORERERt oi Fo@ Fasuhtan oﬁpo§P@eQV|§é6n§4§n&Fe EQEﬂléﬁ the -

digital -to- anabOﬁe@p@ueiﬁersnﬁﬁﬁ tetmidlbs AQCGrive&pahhgeoaAhaVIng its
output o ol 16Vl Splabllabiggh, ePuEdEh i LdGHal Y helbP el U oL
15 circuitry thus far descrlbed is explained in greater
detail in the.U.S..Patent.Appllcatlon Serial No.383,290,
filed Mey 28, 1982, _.by H.G.Lewis Jr. (Japanese. Patent
Application no. 58-94757 filed May 27 1983).
Driver stage 44 includes an analog color matrix
20 39 of conventlonal de51gn to. whlch the analog I', Q', and
'~ ¥' signals are applled through respective buffers 42a-42c
to'develop'the_copventional RGB. signals representing red,
green and blue picture information. The RGB signals are
amplified-by_drive:'amplifiers_43.and_Eoupled_to the
25 various cathode electrodes of an image display device,
such as a pzcture tube 35, to produce a d;splay of the ~
color picture lnformatlon contained in the composite
. video signal. o o
_ ) . Each of the dlgltal to-analog converters 40a,
30 40b 40c is capable of having its: output s1gnal ;evel
1'establlshed at a.predetermined level : o
upon receipt of a control signal. Such a.capebility
permits;_for'exemple, horizontal and vertical blanking of
the screen of color picture tube 35 uSing digital .
35 techniéues rather than the conventional technique of an
analog_input'signal to the driver stage 44. _
' _ - As illustrated in FIGURE 1, sync separator 28
develops a. comp051te sync signal that is: applled to a



permts, for exanple, horizontal and vertical blanking of the screen of
col or picture tube 35 using digital 35 techniques rather than the
convent(BnaI techni que of an analog input signal to the driver stage 44. As
|IIustrated in FIGURE 1, sync separator 28 develops a. conposite sync
signal ‘that is applied to a 1 blanklng pul§ generator 29 whi ch devel ops

I I he h
2nd vertical b ahRRRECRR BRUSF a8hREEEeE 20 HRLER aBY8T onk a1PRe R sifRal,
appl i ed through iésecBkibianking unlagseofcdurgtsoa éaua; 8octhe t he reset

i nput terminals ﬂ&riféﬂesi'aﬁd%re@exsrwamiﬁa 1@Rrvdfs. Upon receipt of
t he neggilve goi ng edge of_the faggfln gﬁlses at their Eeset term nal s,
p

D/ A converters 40a, 40b angt@oR 189| PL4SE5 PRPLIBALpAERPOPLagEE at
.mpredetern1ned5Ieappxlédrthheughrnespecuivehpumsésaeliyrcircumts 304,t Bob,

“output range of jhg F%Atﬁgn géégr %&gﬁﬂ }¥°Eksggggec%1¥glb Al €esetting

the D) A converter W resu nt af ned at,
fior exanpl e, theCQnV%FFeES %@#el4°thﬁ°Fhe HBPBuFepéiﬁFs°§fthﬁe three DA

cogvertﬁrsb40a ?ﬂdeﬂﬁﬁlfggéag?tbﬁ Pﬁélﬁma?ﬁhnén u!géhllﬁ|théiﬁkrgg$p
~interval s being | nt ai hed Vol ts e,ana vol t.ages
afe also set to Fa igs dﬁIAIEQEY rEﬁF?e §fa§g§ é 2§ §§%£§F ﬂ
desi gned so ubatthetrvottpuhpwoltegeacat phede&ppmmpedaﬁeVleeier thefted
~and inverted, pr o) na [ G t t t he
driver anpllflergﬁi:!ﬂﬁE ?#vé%agﬁé ﬁ?}%?90|?8t|§§§mﬁie ?ggﬁgg QSFBFF r?B%ﬁ
cat hode 25 el ect PEdERe | B ACFER ﬁFE?Er%sthﬁgwssn ?h¥°gEFoPP dorli K@1&at hode
elecproﬁeglprEduceSeathhgnthecmﬁsncéﬁverherdwiallﬁasultthn hheibunpag or
venti,ca anki 0, t us ndi i's
adcaﬁtageous gn”?%f%8¥%Q$an% ﬁﬁ%é@%é%%& %E QSrWQQQﬁﬁlé the G 681¢

: 15 level.

- With the output levels of the three D/A
‘converters 40a, 40b and 40c during the horizontal and
- wvertical blanking intervals being maintained at 0 volts,
the analog voltages I', Q', and Y! are also set to the 0
" 20 volt level. Buffer stages 42a, 42b, 42c are designed so
that a 0 volt input to each, when appropriately level
shifted and inverted, produces voltages on signal lines R,
G and B that cut off the driver amplifiers in driver ‘
amplifier circuit 43 to produce cutoff of the cathode
25 electrodes in color picture tube 35. The cutoff of the
o cathode electrodes produces a blank screen for the
% : duration of the horizontal or vertical blanking ~ |
' Providing for blanking in the manner Just
N . indicated is advantageous in that it may be de51rable to
B ' ; 30 prov1de a blanking capability near the end of the digital
signal processing chain rather than near the beginning,

- such as at a point near the operatlon of A/D converter 25.
If blanking information is introduced into the luminance
and chrominance digital signals early in the processing

35 chain, processing circuitry further along may erroneously
change these digital signal to ones that are incapable of

'produc1ng correct blanking: levels for the Y', Q', and 1!
.analog signals. .

(@ .



30 provide a blanking'capabilify near the end of the di gi tal

si gnal

procéssi ng chain rather than near-the beginning, such as at a point near ,
the operation of A/D converter 25.-1f blanking information is introduced
imto-the |um nance and chrom nance digital g gnals early in the processing:

35 ¢hain, processing circuitry further alon

may erroneously change these

di gi t al 5|lgna| to ones é%gs}raégﬁéﬁg@gagbg_ﬁﬁcprag-gugﬂ%% %%;‘fﬁégﬁa?@%m 30c

| evel s for~the Y, 0g sTgnals

are provi ded tbeehhbnblngeSbganklhgvslgn&p bevdeyeloped sambatanddally
substanti al | ¥ sinuithARGANSYYORNERECTH,, 00 aRRIYY cRitbibel 1k siesbsse .

| um nance and. col

processed rnj

m Xin
di fferent dat ?Ehgmyﬁcgh@grﬁegaﬁ W&gﬁaﬁﬁﬂ"f’%&@&&'bﬁ AR & A& ent
channel s v§ | | pdotéssefloint dfferéntinda¥ai chanmelisgn thieu phveessing because

©the "ot gnal bSkrkotakrouieRly fepechittbiell Lhaskialh AL dgpdh? O

introduced byfpswtResi QI aedsYsinformagipper  Furfbeg@more c

begduse 30c

are desi gned. bhfidrpthakbrt tRaeerdg! gySanatw'ae@gnaussmﬁet:o ﬁ:lant iadiots he

,ggﬁgk{Pngozgaog ﬁﬁztggrlgﬂecg an? O§BEF§P§5%§§$fgﬁﬁvﬁ$bSt

éﬂly t he

~capabi | i t}0 susighak, f thet QEOﬂPAdebanrﬂ-atsotm&etﬂObY ilow: ms_a)-ﬁ:.rirnﬁ:rsm t DA
_converter ”anﬁiﬁciﬂéeélffefFNVfﬂépaéﬁh EmrBﬁﬁ%BdQOQ@QW& d?ﬂ'd@ﬁﬂ@d%d.”nde

TDC 1016J. In the TTL.in erati on, hi s

.canvert er rr‘ay .

o
be used so th&P EP]ﬁelil;s&t"ﬁﬁef %ﬁi‘:ﬂ’ﬁn t@q&FF&P@ﬁ‘t S&f aﬁnémr Sty
terim nal of FthbRElinkihgepoetion! g£ the D'A Qonasd & 4dpud lss.tgrml@sd in.

FI GURE 2 may Qﬁogﬁﬁs antgg%l?ngggfsgﬁg E%é converters 40a-40c of FI GURE Lh)

D/ A converter conver

. since the digital signa

pr ocessi n,'QSC| rcuit of An example of a D/A converter with reset

capability suitable for the D/A converters

_40a-40c . is the lo-lnput bit D/A converteér manufactured
by TRW cOrporatlon, Redondo Beach, California, model TDC
. 1016J. In the TTL input mode of operation, this D/A
20 converter may be used so that pin 11 is the functional
equivalent.of the reset input te;ﬁinal-of FIGURE 1.
Alternatively,  the D/A converter 400 illustrated
in FIGURE 2 may be used as any one of the D/A converters
40a-40c of FIGURE 1. D/A converter 400 is an 8-bit
25 converter, since the digital sigmal proce551ng circuit of
FIGURE 1 requires the quantization of composite video o

signal to no more than 256 levels. To keep.the 51gna; to

noise ratio high, D/A converter 400 'is run in the zero
hold mode by using eight data type flip-flops 50. Each of
30_'the input bits 20-27 of the. correspondlng digital output
sample is applied to. a respective D. input terminal of a
respective one of D-type flip—flops 50. The 8-bit data is
strobed into the D flip-flops upon receipt of a clock
pulse from clock_generator'27 of FIGURE 1 along a CLOCK
35 signal line,that is coupled to each of the clock input
terminals of flip-flops 50. The Q output terminals of the
flip~flops 50, representative of the received data, are
coupled toxa.resﬁective”one of eigﬁtxswitchea current

L



FIGURE.1 requires the quantization of conposite video signal to no nore .
than 256:1evels. To keep the signal to noi se ratio high, D/ A converter 400 -
is runin-the zero hold node by using eight data.type flip-flops 50. Each
of 30 the input bits [err] of the correspondipg di gital output sanple is
applied to a respective D input termnal of a respective one of D-type
flip-flops™5D. EbﬁraeblBldat&heso&tpﬁhsdthkﬂlthheE'Eh&&éhhoﬂ%uﬁﬂeﬁ 51

receipt of a clo p o] r ong a CLOCK
35 signal line %%St L& gbgﬂgﬁg g%%% %ip% dk |np Jst%’rmnals of

flip-fhops 50. Thenzpéu@paa tBZRrhgﬂge@t the PEOGRCEl @Bs BB@10% PUSPUR: at | ve
of the. recelved éateagareheeepbaﬂubols REFRAC VA OFF the Vidiiridud chedal

current u uts.qQf s lred current sourceés 51
Lare coupled ?o al§Hﬁ£155PHSFﬁBFE35§Y gbg %‘Q 1ts c?ntét onal R2R | adder, to
produpe an ?nalpg out put vmheagegahmveégahng hsrazbnmaﬂramdDWethacﬂngltlzed
signa eve gﬁkgﬁ rr |
hori zontal* and. ver |ca§ %ﬁ E¥ EEeeﬁseg&aFPS ?ﬁ%: bl'e de gysﬁggaggﬁ |ed
al ong a RESET | i RESBT Fimeret 2F380§ﬁe2r§9e thenpeseteinpil) Segmdnalse
flip-flops 50 tOtﬁéOﬂUiﬁlﬁ-EQGpEaBGOtaubQBHu&bahe16@1&&1 ocdRtpatt hhﬁt@ at

out put ter al s g a of .the_Q oyt Qut terntnals pr du
at the out e?ﬁ@ Pg h@? Re R%PE %e ant P?lf 0 %a gu? ut
vol t age. The zerbhanﬁlogtputpuarmmnaégeptoduaeﬂ @&ntbﬁt@utmmt néé&hes in

zero I', Q, Y e ecoulp S 4lc
O her types of D}?&H@Q ﬁe%%o&ﬁ SQeEuggﬁsQEn%ialégﬁgé??e?n%%%hﬁ?%%#ﬁ

For exanple, D fVPp ggﬁps WB?I%SrSUFB ogh eptRuLe VLTS FQFh@/AtESHVF§§€F
terinal s may be40egesiibiesbiankerng fitl,sQd,ald wodtagesl iaddthe batpts of

out put Fnab&g teig%nsggstgikggpstafaghggtputs | ow during the bl anking pul se .
|nterva_. | Other types of D flip-flops may be used in D/a
converter 400 of FIGURE 2. For example, D flip-flops
having output enable terminals rather than reset terminals
' may be used. ' The blanking pulses'are then applied to the -
20 output enable terminals to keep the Q outputs low durlng
the blanking pulse interval.
_ FIGURE 3 illustrates a portion of the circuitry of
FIGURE 1 of use when a color kill capability is provided
when using a-digital-to-analog converter having a reset
25 capability. Elements of FIGURES 1 and 3 identified the
same, function in a similar manner. In FIGURE 3 the
. . blanking signal line BL is directly connected to the delay
circuit 30c that is interposed between blanking generator
29 and the reset input terminal R of the luminance channel
30 D/A converter 40c. Blanking line BL is also directly
connected to an input terminal of an AND gate 45. At the
- other input terminal of AND géte 45 there is applied a
' color kill signal K obtained from conventional analog
circuitry or from the color kill circuitry of the digital
35 signal processing portion of the_television receiver. 1In
a digital signal processing system, the color kill signal
K may be derived in the chrominance processor 31 of FIGURE



FlI GURE 3 |IIustrates a portion of the circuitry of Fl GURE 1 of use when a

color kill capability is provided when using a digital-to-anal og converter
haV|ﬁ“\a reset- 25 capability. Elenents of FIGURES 1 and 3 identified the
sdnme, function in a sinilar manner. I'n FIGURE 3 the bl anking signal line EL

is directly connected to the delay circuit 30c that is inter posed between
bl anki ng ge_nerJatm @ arhiide dessmtibethuin tappil ivd t R rofnunierd um nance

channel 30 D/gy rélelredl Mﬁl&pkj_m lér{\ﬁi CLSQ Seardli rectly eonnected

to an input’ term nal 45, At I nput tefm nal of AND

‘gate 45 there TELERRIIQN %F’Q'k‘ﬁ qu%%lcﬂ@% & A HETBent i onal

anal og circui tegiey ﬁiméiﬁhm|mrréﬁdin§lixﬁtﬁﬁ§ YL éihﬁ:edléy t1a~1n935 sl_;gnal
_ proceSS| n& portlo .of the tel: vr sr
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CLAIMS 1., Atelevision display apparatus having a digital signal

Processi system for producing an anal og out put signal from digital

information signals. to obtain a drive 5 for an inmage display device,

said digital signal process- ing systemconprising: nmeans for supplying

digital sanples containing image- i nfe®+ati on .i ncludi ng.a | um nance

processor foi geagh?thg a plurality of Ium nance infor- mation

representative digital sanples and a color 10 processor for generating a

plurality of color iAforAatelpyhsieprdisniayi separarus| hagilgea; digital
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i ncl udes  a pbur apppgher analog output signal containing luminance _

' information of said image information; means responsive
to said analog output signals for developing said drive
to generate a display of said image; and a color kill
circuit, coﬁprising: . S

20 ‘means for developing a color kill control signal
and cduplihg it to said digital-to-analog converter
arréngement for establishing said color analog output
signal at a predetermined level that results in the
removal of color information from said display.
25 - 2. Apparatus as claimed in claim 1 wherein said
_ image information is contained in picture intervals
o o occurring between second intervals within'which said
' - display is. to be blanked, and wherein said apparatus
. further includes means for developing a blanking control
. | 30 | signal and coupling it to said digital-to-analog '
' converter arrangement for establishing said analog output
M signalsat levels that result in the production of a blank
display. _ '
3. Apparatus as claimed in claim 1 or 2 wherein
35 said digital-tb—analog converter arrangement includes a
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-10- 1 | at ches each | at ch havi ng applied to an input term naI thereof a

- corresponding bit froman associated digital sanple, a summng net wor k

coupl®dt to output terminals of said plurality of latches for devel oping an

~analog 5 output signal, the nmagnitude of which is represented in binary

form by said associ ated di gi tal sample, and a signal line, coupled to a
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bit groups representative of first and second color k‘i
15 mixing information respectively, said digital-to-analog
' converter arrangement developing two color analog

output signals representative of said first and second
color mixihg inf ormation respectively, said color kill
control signal, when developed, resulting in said two
20 color analog output signals being placéd in those states
' that willéresult in a display containing only luminance
“information.. ' '
5. Apparatus as claim in claim 4 wherein sald
digital-to~analoyg converter arrangement develops said
25 other analog output signal representative only of said
luminance.:information and is responsive to a blanking
control signal for placing the three analogloutput
signals in those states that: will result in a'blaﬁk
display.
| 30 _ 6. Television display apparatus substantially as o
hereinbefore described with reference to FIGURE 3 of
‘the accompanying drawings. -
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