2209260 VI DEO SI GNAL PROCESSCOR The present invention relates t-o video

si gnalt proctessors for converting digital RGB data into a 5 conposite video
signal (NTSC system for exanple) for di spl ayi ng on CRT display unit
throuéh‘a di-gital -to- anal og converter. A prior.art picture signal

processor involves displaying a predeterm ned picture-chromatically, for 10

exanpl e, through outputting an anal og signtl indicating an anplitud agﬁeg
of each colour of R (red), G (green) and B (blue) to a speci al nD ﬁﬂé

The:operation of the picture S|opal_-rocessor co -rlses storing picture
data in video RAM reading 15 £EL ; .. e video RAM at
every frane, addreSS|ng a col our data RAM having stored col our data of R

ead out ot "Rabl o DEAR Sikeato SNSRLE ter b R el Rt Sonar

20 The anal og pi@beam fox tdonvextting d:l:g:ttml 'ROGB tdatscintw ali spl ay a

g;ls?g:n p![ ﬁélg)ggr%hn S mﬁfe orﬁlﬁl co our %MT a%‘oc%g&%enera ed from

the col our dat AimmkayingemOREe display andd thranghy | Gightadrtorce

5| g 35 are rra@q,atag dorvdrt@roperation result, thus obtaining a conposite
signal . . anot her .exanpl e, ngthernDre digital RGB colour data is

Rpehure; Bignal, RFPCLEFOE AANRINRS  the

once convert ed |nto BT iR

three signals d@isplayiset o predutdirnivied pictite aﬂirmtmsdm.café:y to
bl ue colqu SREREISsc EMonel opbruthiey R 4 fﬁi.%%i%éﬁ%ﬁdem
si gnal . an amplitude value of each colour of R (red), G (green)

— and B (blue) to a special monitor set.

The operation of the picture signal processor
comprises storing picture data in video RAM, reading
the picture data out of the video RAM at every frame,
addressing a colour data RAM having stored colour data
of R, G, B with the picture data as address signal,
subjecting the colour data read out of RAM to D/A
conversion, thereby generating an analog RGB signal.
The'ahalog RGB signal is then output to the monitor set
to display a colour picture.

When outputting a composite signal according to
NTSC system, the operation is made on the colour data of
R, G, B generated from the colour data RAM, a luminance
signal and two colour difference signals are made out
from the operation result, thus obtaining a composite
video signal.

As another example, furthermore, digital RGB
colour data is once converted into analog RGB signals
through a D/A converter, the three signals are subjected
to addition and subtraction analogically to generate a
luminance signal (Y), a red colour difference signal
(R - ¥) and a blue colour difference signal (B - Y),
thus obtaining a composite video signal.
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"2 However, according to the prior art video signal processor, because the
lfum nance signal and the colour difference signals are obtained through
operation on 5 ~every picture elenent, there remain problens such that: -
t he processor becones inevitably large in size; power consunption is

i ncreased; conversion rate is low, and 30 forth. Then, in the case of
anal ogi cal processing, 10 because the analog signal is of exceedingly

hi gh precision whichever system NTSC or PAL may work, it is difficult to
handl e a hi gh conposite signal. An object of the invention is to provide an

i mproved video sigGwever pcRSSOrdy Parthe ubridy, apbevideo $Dgnadi ch
m niaturisation in structure gqufrease i N power coqiugﬁéion and an
e~ X ved:.

enhancenentpfﬁc%%ﬂaﬂfé?%ﬁ??%ﬁ ?Wiﬂﬁ%ﬁ%n b?%?%c%ﬁ 99&9%@r obj ect
of the invehifberencetsignals dere obthinedrthrowykdoperatvbostomcti on as an

MOS diggi t al | t L L cul : j ' i gnal may
be. geror at i oY PTEEE G FadCy theld taligid SROBRSkS ek fadt2

i nventi on i Bhe (PEPRSIRT eerres RFvitalirbavge atRpELeR F dPO¥RRst ructi on
as an MXS dé@ghéahpt {6 0iat Btcféd$eld |  cOPvéPeioRNraE€ Ui St Powp and&0dpOSi te
vi deo signg* cgg.%e generated. A yet further object of the inventionis to
provi de a BF t -to-anal og converter adapted for construction as an MOS

digital integrateThenjcimttheocadatof amapogital vprecessimg| al nost free
the prdsentbeeguse B S190TREaRIL 1s 180 SRGBERERGLE haoh 2 0RO oW ded -
with a col dprepisien Whicheverrsysiem EBSOuer cBde may 4werk;fitngSa
difficult to handle a high composite signal.
An object of the invention is to provide an
improved video signal processor and particularly, one
15  for which miniaturisation in sﬁructure, a decrease in
power consumption and an enhancement of conversion rate
and precision are achieved. '
Another object of the invention, is to provide a
modulator adapted for construction as an MOS digital
20 integrated circuit, so that a composite video signal may
be generated with less harmonic cbmponent. : _
A further object of the invention is to provide a
colour burst generator adapted for construction as an
MOS digital integrated circuit, so that an accurate
25 composite video signal can be generated. . o &)
A yet further object of the invention is to
provide a digital-to-analog converter adapted for
construction as an MOS digital integrated circuit, so
that a composite video signal almost free from carrier
30 leak and phase shift can be generated.



colog{ of each dot on a display picture into RE& col our data, and a

conver si on neans for converting said RE&B 5 col our data converted as
above into a |lum nance signal and two col our difference signals represented
by anskog val ues; said conversion neans conprising a menory in which a
conversion system for converting said RGB cglour data represented by a

digital value into sa n nd 1 oIo fference
signal s represented b§98%53}93 E§I%§§ Ptg g gﬁvea © gﬁ?g - anal og
conyerter for cBﬁOBFQEﬂgasﬁi@edlglgaalvarueeSanrnRHOEléégnuithnd eoboesl our
difference 5'gnﬁéiléﬂtPo@nébH9e¥€iH§5a ddlour code EBPeé ééﬁfgiﬁﬁ af

i nportance to the.invention reside in the bal anced nodulafor_di scl osed, the
col our burst gefietaPErOfi eaFRseat 2AR ?h@lﬁpbﬁYaPiFBuﬁﬁa¥B§°cBﬁ§eF?é?ur

di scl osed. Furtaetaasp&ﬁaSaOéoﬁhersﬂa@nmeaﬂsnaarbeoﬁoeﬁdlng g28id RGB
nvent | arr|

ded ¢
oo naf t & _par EPLARE RSthetonYaERed; A RRPEPehOECD CHBLOEROApRATRAY
draw pgs, in whand: twslgoleut diffebéncé diggahs1sépmeagnaedobpuanasog

araphi cs 01 sp! yatuakem LaswheshylBeL bR\ RELYE"BRY-DEREPY HBflory! i o5 2

(a) and (b) are di Agrans . Show n udi ng
the invention; thgheascpavargxgeksnshgmaﬁvgh@qpngrainatsa&dﬁaﬁﬁsgolour

form ng part ofdahe Béﬁ?éééﬁfe&fb suafiieaia%aﬁﬁé §Rto Eaﬂarruﬁlhsnaegraph

h t t ROM :
bl ook a1 achiam r BpaBeLogiagesd; fipur ditksinnre sionefd EnbeasaUheRaPY -

form ng part ofdigetgkneadtes,oisFsgored;2 &ad andigith)l:-to-analog
converter for converting said digital value luminance
signal and two colour difference signals into analog
values.

vi

15 Other features of importance to the invention
reside in the balanced modulator disclosed, the colour
burst generator disclosed and the digital- to-analog
converter disclosed.

Further aspects of the inventidn may be found in

20 the appended claims. o B

How the invention may be carried into effect is
hereinafter particularly described w1th reference to the
accompanylng drawings, in which:-

"Figure 1 is a block diagram showing a colour

W 25 graphics display system in which the invention may be
.employed; .
Figures 2 (a) and (b) are block diagrams éhowing a
"video signal generator including the invention;
Figure 3 is a block diagram showing a matrix ROM
30 forming part of the generator of Figures 2 (a) and (b);
Figure 4 is a graph showing a vectorial result
using the matrix ROM of Figure 3;
' Figure 5 is a block diagram'representing a first



Figures 6 (a) to (c) are waveform di agrans show ng an operating state of

t he bal anced nodul ator of Fi.gure 5; Figures 7 (a) to (d) are waveform

di agrans showi ng an operating state of a video signal processor having the
bal anced nodul ator of Figure 5; -Figure 8 is a block diagramrepresenting a
second 10 exanple of a bal anced nodul ator; Figures 9 (a) to (f) are
wavef orm di agrans showi ng an operatingdstate of the bal anced nodul ator of *
Figure 8, Figure 10 is a bl ock diagram showi ng a col our burst signal
generator formng part of the generator of ‘Figures 2 (a) and 2 (b); Fi gures

11 (a) to expmple of & daranced medulakemnforming partipfithe of the

col our bur gensrgedr q,gngrigt,ﬁresofz F(lguraq,dl(b a9 ; Figure 12 is a bl ock
di agram show ng a digit -to- % converter. forn ng part aof the
generator of FigH 8&“'?5(5) (A ane) waveforn dijgrams shawingef or m

di agr ans saﬁmperauingewwoﬁm&medeﬁt&f of ®igur® 12; and
Figure 14 | s a circuit diagramof a conposite circuit formng part of t he

generat & Bf Figures 2 (a) and 2 - (b). In the col our graphics display system
shown in 30 Fi guraghreseans(af)ortcge(ldsk arewgrmﬁormmdmms)rshdmg nor is

_ |’t descri bgg gﬁléghging;ntro ! &P iy | n ﬁqﬁl{li o%.‘aqmaw menory

Y OROM) 102 Tn programls S ran om ateess menory

(RAM) 103 theyhaiangsdamodudetoroef Fienne §:and others are | oaded 5
tenporarily, andpiqurde® %'Q'@'bl%ke@.%rénvﬁpﬁéyenting a second

10 ©xample of a balanced modulator;
Figures 9 (a) to (f) are waveform diagrams showing
an operating state of the balanced modulator of Figure '\J
8; : - '
Figure 10 is a block diagram showing a colour
15 burst signal generator forming part of the generator of
Figures 2 (a) and 2 (b); '
" Figures 11 (a) to (c) are waveform diagrams
showing an operating state of the colour burst signal-
generator of Figure 10; |
20 Figure 12 is a block diagram showing a digital-to-
analog converter forming part of the generator of
Figures 2 (a) and 2 (b); .
Figures 13 (a) to (e) are waveform diagrams
showing an operating state of the converter of Figure QJ
25 123 and '
Figure 14 is a circuit diagram of a composite
circuit forming part of the generator of Figures 2 (a)
and 2 (b).
" In the colour graphics display system shown in
30 Figure 1, means for generating sound has been omitted,
nor is it described herein. The system includes a CPU
101, a read only memory (ROM) 102 in which a control
program is stored, a random access memory (RAM) 103 in
which data, operational results and others are loaded



whi ch receives picture data froma video display controller (VDC) 105,

whi ch- pi cture of colour graphics display a background and a sprite that is
i an.5 ani mati on noving on the background and is |oaded in a video random
acce394hennry (VRAM) 106. The video signal generator-104 generates an
anal og RGB signal as output A ‘and a conposite signal as output B, which are
fed to a TV receiver 109 through interfac 107 and 108 respec- 10 tively.
The anal og RGB signal is given directly t0 a cathode ray tube (CRT) of the
recei ver 109 as a special nmonitor, and the conposite signal is given to the

CRT by way of eeﬁ@eewmg,caha%t viHeds e gnwlcw&ﬁw qiveE)t Qoighe picture
data can be dlsggaﬁed on of tg TV receiver 109. In one exanpl e
(Figure 2(a)) ¥RiG dES"?F"gﬁél P&Qﬁ&‘?&t atay from & yideo 4igplavhys 221 for
exchangi ng dateontiblTeY 1¥DC)F108!, ewh)lchamfdt‘afrdiaﬁidal%u?ﬂarfa@hics
exchangi ng dat contr IIer 5 (Flgure 1), an

Wi t he,video di pIa
addr ess regist@?saiﬁy 8nh§8g85°P83t dgtgpﬁ §92§Pa 5ﬂhress sel ector
225 connect &d animaeidat nowing209. tlibebacbdhgemrﬂel acﬁoriszzbadelded.maone of

data in the a e o] d 2 a n e na
The data bus gg I'S a?gg 558§§§30P§§B?3 qb?f@” 1§% &h 33§g5 %ﬁgih%
coliodr pallet geBeraton i0dcgeneratescan mmmla@@r eutpyd éctor

225. Col our daéﬁdrSaéoﬁbéﬁltéesighQ!raBath udl@® ahhﬁdﬂ WeSFeACkdaly a
dot clock is |atched |n a s% Eatc C|r 227, . The pr.i r col our data
in 30 the datTVIEeERLVEF 4PP Sbroygh eFJ@QS? 1 Feéﬁda bFG@ pec-

di gi t al -tmanatmel:pnveu'her andl8g REB 84¢nal0 iscyiven ddirectdydtiovaa 512 x
opanee o rdReebad, Blece R LERFST AR B8 el TSR Bl ¢ ¢
monitor, and the composite signal is given to the CRT by :
- way of a receiving circuit. Thus, a picture according
to the picture data can be displayed on the CRT of the
15 TV receiver 109.

In one example (Figure 2(a)) of video signal
generator 104, there are a data bus 221 for exchanging
data with CPU 101 (Figure 1), another data bus 222 for
exchanging data with the video display controller 105

20 (Figure 1), an address register 224 connected to the
- data bus 221, and an address selector 225 connected to
the data bus 222. The address selector 225 selects one -
_ of data in the address register 224 or the data bus 222
./ as an address signal. The data bus 221 is also
25 connected to a 512 x 9 bit colour table RAM or colour
pallét 226 whickl receives address signals from the
address selector 225. Colour data read from the colour
pallet 226 at a time selected by a dot clock is latched
in a data latch circuit 227. The primary colour data in
30 the data latch circuit 227 are fed to red, green and
blue digital-to-analog converters 228, 229 and 230
respectively, and to a 512 x 15 matrix ROM 231 having a
signal conversion matrix for conversion into a luminance
signal ¥, and colour difference signals R - Y and B -~ Y.



A logic control unit 232 receives address S|gnals AOto A2, chip select
signals CS, wite signal WR  read signal RD,, oufput control signal CESEL"
and others from CPU 101 and its outputs control the address 5 register 224, .
~ the address selector 225, the colour pallet 226, the latch circuit 227, &
~+synchronous | ogic control signal generator 233 and others (not shown). The
control signal generator 233 has as input on line 255 a sine wave .
oscillation signal of 21.47727 MHz froth 10 an oscillator 233A and has

out puts horizontal synchronising signal HSYNC., vertical synchronising

signal  VSYNC, k b u r Lgnal s,
nodul ation zero: SIQH&$ o?gﬁ%féf uﬁ?ﬁf ? 83??8§§|édg%ﬁggt%§§ﬁ8$§t|ng
sub- caxruewA%rgmaAZ.15chtnrse1eohtsbgneignGSs antitehsignalBﬁRh

synchroni si éﬁﬁ“ 0 cﬁ%ﬁﬁr I to the
vi deo dlspﬂégkcont ?}er 10 ﬁ?gﬁgz%ﬁg Enés??e circuit 234
conpounds tfﬁﬂmmﬁ?QOBQEJa%ﬂditﬁr?PSBPt§yﬁ9ﬁFﬁﬁls he 3?@#&#5 on lines 251
and therng 20ryfigtés 224 PNENE| A@dLEBSNEEDEELEE 229l thénébQGuBGB signal s

f DA t 2 h

i gnal s ff?n”aﬁ ¥ Qsﬁharia%%u frgadh éﬂirég%ihsﬁgaé%sﬁ 2607, cui

{ Z1A TTmernuntnol«ligﬁﬁlrgeneruteronspuanduothefﬁs(nﬁﬁQsBEwnand 2?0 . .h
t t

Cry ™S, | id WRARRSE J1GhOT benkBect 245 fad RCLARE on 1N, 270 (e

R - Y and 255 a fsine tmmsq:i(lmfoms&ma!;ugfezl 477237 p¥HanExom

modul atf(f aci-LQiéé’iil/at& rﬁ:ﬂ?‘% ﬁ?d&:éﬁﬁﬁ ﬁgrfég?ﬁﬁﬂ 239 by the [err]

and [err -carriers co our erence Si romcontrol signal
gener at or hnoniming 8 RRYNCR V%ﬁﬁah synchreni inguni nance W

signal Y ar@iq&i&l FBENC ) O &bﬂlé%ckocnnaéﬁﬁ-éaﬁrféﬁsoﬂf SoDbdrconverters
236, 237 argié?:&érf&sg ec{ elél mogulation zero signals of colour

difference signals, burst generating sub-carrier signal,

15 burst control signals and others.' Both synchronising
signals HSYNG, VSYNC and dot clock CK are also fed to
the video display controller 105. A synchronising
signal composite circuit 234 compounds the horizontal
and #erticel'synchronising signals on lines 251 and then

20 outputs a composite synchronising signal. Anelog RGB
signals from D/A converters 228, 229 and 230 and the
composite synchronising signals from circuit 234 are
input to an analog RGB signal output circuit 241A. .

The matrix ROM 231 has three output buses 258, 259 QJ

25 and 260, carrying the ‘luminance Y signal, the: colour
difference R - Y signal and the colour difference B - Y
signal, respectively. The colour difference signals R
- Y and B - Y from the matrix ROM 231 are suhdected to
balanced modulation digitally in respective modulators

30 238 and 239 by the 0° and 90° sub-carriers of colour
difference signals from control signal generator 233.
The modulated signals R - Y and B - Y and the luminance
signal Y are subjected to digital-to-analog conversion
in D/A converters 236, 237 and 235 respectively. The



7 lum nance signal Y on bus 258 has the synchronising signals on |ines 251
super posed’ t hereon by the DJA converter 235. Additionally, a burst circuit
240 receives as input fromgenerator 233 a burst control 5 signal. on line
272 arfé a burst generating sub-carrier signal at 3.58" MHZ on line 273, and
its output to DA converter 242 inserts eight to nine cycles in a back
porch during a horizontal blanking period imcluding the horizontal
synchroni sing signal and outputs a burst 10 signal. The burst control
signal on line 272 beconmes zero only during the tine period for generating
the burst si gnalumisaaniceowsgnad Yulonclhus @58 ih@salthen syinchxbitigingass to

the D/ A convert e I | | LN i t col our
di fference si gnéﬁ'ﬁés églg‘ﬁ?nsd 2%‘4 Wgt%eoé %ﬁéﬂaéraeﬁ@ut put on
| i nes 264, 265, coOvext@r2@35.cspddiitianalily ,pee dnxgthiaixeyita®40and ti ning

and conpounded acRivREPaE HApHtITeon YeNerdtcr PIP S ihirt Idofitlrad?1B. I n
the sinple expl anatory Flgﬂre %3 b), the 20 digital RG colour data from

the | atch ci Pcuft9Ba+ PR ands ap burst) generatdng suhncarnier.
i?g&utzsiZStZ,h 253sdgnalSat( Bi.ger MtHZ( o) _1?.het 127 3pataniax t i@ Vlo?ﬂ;’puttl td lm’ta_rrflt {i é
, ese ar Qver i,nt o _qdi gi C ite video data constitute
or b Bits: o3 pPPEVBERES oH? ubicdatealiine B RAAS clicIER U B B L1 ¢
for R - Y signapozgli dugingea horizoptali blanking perded 3@ 1udingathe60.

e Vot cor CHERASBRRT, SSRRARERRnEr el oty SRR a1 11 ce
data are colOor §igaadd wThe basstoceatred signali on Adnep 272 hesones c | .
8 TABLE | zero only during the time period for generating the
~ burst signal and allows the sub-carrier signal on line
273 to pass to the D/A converter 242. The modified
luminance signal Y,_modﬁlated colour difference signals
15 R - Y and B - Y and the burst signal are output on lines
264, 265, 266 and 267 respectively in predetermined
phase and timing and compounded to a composite video
signal by a composite circuit 241B.
In the simple explanatory Figure 2 (b), the
20 digital RGB colour data from the latch circuit 227 is
provided in 3 bits, 1 bit each to respective inputs 252,
253 and 254 (Figure 2(b)) of the matrix ROM 231. 1In the
matrix ROM 231, these are converted into digital
W composite video data constituted of 9 bits, 3 bits for
25 Y signal, 3 bits for B - Y signal, and 3 bits for R - ¥
signal and supplied to respective output buses 258, 259
and 260. Thus eight colours can be represented
according to combination of the three primary colours.
~ The digital RGB data and the digital composite video
30 data.are co-ordinated with each other as shown in the
following Table I.



RGB Y R-Y B-Y Col our Binary Binary Deci nal '

. Binary Decimal Binary Decimal number 5. Wite 111 111 . 7
100+ 0 100 0O Yellow 110 110 6 101 1.
000 -3 Cyan 011 101 5 000 -3 101 1
G een 010 100 4 001 -2 . 002 -2 Magenta 101
011 -3 110 "2 110 g 2 10 Red 100 010 2
|1 3 010 -1 Blue - 001 001 1 .. 010 -1 _
110 3 Bl ack 000 000 0 100 0 100 0 15

The binary nunber in Table | is dayapggeatyed in the video signal processor’
according to the present |nvent|on whi | e the deC|naI nunber shows the

anal 0g v alrore—af-t-et UnbUIVCIOIUII _:IEIIC o |Ug -ort—tre—it—s W

deci mal ng rgt)ei;m'E [ hBGBt hd preser Lnyenti®Bn-n¥y be rjeadi IB/ urikler st oed.

The Y signpa [ Bbna2ys % 299 g4 ED%' ed

to strai giit_D/ A cohmnbeur B‘lfnaglﬁ '?:%%‘iﬁ Pr__23: bgg\rig'\%&ce anal o %‘ﬁ% I

data onSli ; t cuilt 1341B.1 R 9 Y s|of 2p oupput jo S @nd -
'Wh £hh 1 7 Y- b o

Y signal ¢utput on} bus 264 are supjected nced rdeL]I ation | g| taI I
through t ki) biPandedMody at ot s 2381%%d'239 Bef orfe 980A cpnvet si o
)n DA co \C¥drer s 361§nd 2(161t0 rov§ de arwdu@g -=-Y datjlaion | iphe 265 apd

B - Y dat onI|n irduit 241 ir st ,si gnpal, f.ronp ci rguit

240 is su JGé' gfg C( n38 si gn |rflz c%&ﬁ Ler 342 o 0&-‘!\/e nal ©g

bur st dat Mageln 2501t o [cioadui t] 2418, | Bl@raptic2l ejadlloe (jFigwe 3

the diypt 4l cal oy ndatfasfmomidat & | at frchit 227 i owded n o9
[ rkeﬁl ts 10 o] p&9 2 4! 8@8

-

-9- bits eac réespedtive input’s 303} 304 ang onsi stl ng
of three ||[Bdae 31( t@01he|m@0i x [ROM1 010 -1 110 |- 3 W
Black 000 | 000 0 100 0 100 0
15 The binary number in Table I is data treated in

the video signal processor accofding.to the present
invention, while the decimal number shows the analog
value after D/A conversion. The analog value is
represented as a decimal number so that the present
20 invention may be readily understood.
The Y signal output on 258 of the digital:
composite video data is subjected to straight D/A
conversion in D/A converter 235 to provide analog Y
signal data on line 264 to circuit 241B. R - Y signal U
25 output on bus 259 and B - Y signal output on bus 260 are
subjected to balanced modulation digitally through the
digital balanced modulators 238 and 239 before D/A
conversion in D/A converters 236 and 237 to provide
analog R - Y data on line 265 and B - Y data on line 266
30 to circuit 241B. The burst signal from circuit 240 is
subjected to D/A conversion in D/A converter 242 to give
analog burst data on line 267 to circuit 241B. .
In a practicaliexample-(Figure 3), the digital RGB
colour data from data latch circuit 227 is provided in 9



231. In this way, 512 colours can be represented by different conbinations
of the three primary colours. 5 However, the digital conposite video data
output of the matrix ROM 231 on lines 311 is constituted of 15 bits, that
is, Swbits for Y signal,- 5 bits for R- Y signal and 5 bits for B - Y
S|g_nal The matrix ROM 231 Is a sem -conductor nenory in 10 which data for
512'co| ours is stored beforehand. The fold owing Table Il sets out data
stored in the sem - conductor nenory for 50 typical colours of the 5122

col ours avai.lable. The val ues are expressed in decinmal formfor
sinplicity's shiiés oxodgipitise eaghe om Xespectives inputs B30y 304hand | | be

under st ood. Th onv | IR Y and
B- Yin the Tgb éis esgc%rtqbﬁel | rst‘g'ﬁ?'s cotr?\?erm on |'J#ﬁi¥1d§ um nance
signal Y will Béldesdm fdds ma¥is SM Icodanms q%hmrﬁm@tegmy Yis 20
obt ai ned throuahffEQené:l)combinat\ioné) ofR thd u‘i&@é ;Ih colours Y [orr]
err

1) O
156" 10 usE WHPHENEEe ths skt fasmgosite ty qusaiyt oF (| 7
0 ggrR.r] G‘2 %irmbtiixt RQLEQ31(bh iJdned 311l |(i<1a)d dwxstﬁ/t?:ﬂelﬂ oS tbitg, 0. Y =
1. + 2. '
di f(]‘_e)rence si gna th ié'Y vmqiltsbgofbtyalsr‘?'&‘atlﬁ &g%’q’ége)gﬂf g] ?%gna(lo 3R +
0.59G + 0. 11B)and057hits0 forGB -0 Yl signal. ... (2) 0 [err] R[err]
1, 0 ferr] Glerr] lpyd ma ]ié Eersrehi-c.%nduétrb [memciry i[rP”]

0.7 To use W|th|n t he range o?ﬂogll

G [err] 10, whiehrfaga for 512 . isptiored, beforehand.
. following Table II sets out data stored in the semi-~
- conductor memory for 50 typical colours of the 5122

colours available. The values are expressed in decimal

form for simplicity's sake, though they are in fact in
15 binary form, as will be understood.

The conversion of RGB colour data into values for

Y, R - Y and B - Y in the Table is described below.

First, conversion into the luminance signal Y will be

described. As is well known, the luminance signal Y is
20 obtained through Egq. (1).

Y = 0.3R + 0.59G + 0.11B T ees- (1)
0O0LRgL1,  0£Ggl, 0gBg, 05251
25 To use within the range of 0 < ¥* < 31, 0 < R' ¢ 7,
0 <G' ¢ 7, the Eq. (1) is multiplied by 31/7 to
convert into: |

Y' = 1.33R' + 2.61G' + 0.49B'  ees (1)
30

Next, the colour difference signal R - Y will be
obtained through: ’



plied by 15 (0.7 x 7)to obtain: 10 R - Y 2.14R - 1.80G -

0. 34B'. “(2)! The colour difference-signal B - Y is then L
obtalnedthrough 15 B-Y 'B- (0.3R+ 0.59G + O0.11B) - -0.3R_:
0.59G + 0. 89B ..~ (3) Of[err] R. 1, O [err] GJerr] 1, 0_/
[err] BJ[err] 1, -0.89 [err] B- Y [err] 0.89 20 To use V\nthlntherange of
-15 [err] B - Y 15 0 SR [err] 7, , G , 7, OJerr] B [err] 7, the *
BEq. (3) is multi- plied by 15/0.89 x 7 to obtain: 25 B - Y
-0.72R - 1.42G + 2.14B (3)" 30 Val ues of the

| uni nance signal. anB th¥ #oRour ((ﬂof-?fér-'erﬂ:es%(égﬂaOslhBé obt ai ned according
to the Egs. (1)', (2)' and ) and the val ues obtained through counting

fractions over 1/2 as one®a gotlhbarest are givem- |r62t)he
following Table Il 11TABLEII
R Y B- v (RefnBif 1, 056 < $1. 0 -‘(-II%oﬁ-n%u)"?DEc-EnBI)' quecu mal )
000 Bl ack < 0.7 0 . 0 0 001. Dark blue
-0 5 0 27002 ' ' 1 -1 4
203 gradt.kag use wﬁtﬂbg %he ‘range o]f -15 & R! 6 394 < 15, 0-o2 R 11
- Q06 Brlght Dlpe ' 3
('(3’ Do S #Eo '15610‘6‘ % Balsk 527 the z& 6119)7 is muf&}- -1
200 . 3 3 -1 300 gr adual
y 5 plied b;_(zlagg ;lhxnﬂ to oﬁta;n. o
10 R' - ¥Y' = 2.14R' - 1.80G' - 0.34B' ees {(2)°
The colour difference signal B - Y is then e _
obtained through:
15 : .
= -0.3R - 0.59G + 0.89B cee (3)
0OXRg1, 0Gg1, 0B, -0.89 <B-Y
< 0.89
20 . . '
To use within the range of -15 < B' - ¥' g 15, 0 < R
£7.05G"' <7, 05 B' 57, the Eq. (3) is multi-
plied by 15/0.89 x 7 to obta:i.nz- ,
' ' -/
25 .B' - !' '-0072R' - 1.426. + 2.148. : ' ese (3)'
30 Values of the luminance signal and the colour

difference signals are obtained according to the Egs.
(1)', (2)' and (3)', and the values obtained through
counting fractions over 1/2 as one and dis-regarding the
rest are given in the following Table II.



'

n

400 5 TABLE II .3 500 :
7 11 -4/egU0  -cologht re Y RC- Y B -1¥ . -4 .
700 . - Red (Decimal) 9 15ﬂrtnecima1) {Dediibl) (DegitalVjgenta
2 2 00802 Black 0 %0 0o 4 3
303, gr-adual 001 . Dark blue 0 . 4 404 pChafge .
7 - 7 %05 1 '%b 4 7
606 Bri ght Magenfa 11 | gradgual 11 9 707 Magent
13 - 13 £83010| chatmek G epn ! -5 -
-1 020 gradual 004 . 5 -4 2 =B 030 9 ¢hange
8 -5 - #0840 2 1€R 11-7 -6
050 006 13Bright bilue 9 3 -7 0D Brgght ¢reen
160 011 _%);rk va 087070p10e G €€N 3 B 15'13?
-1 922
6 ' h-4 Y J;z§33 Dark %earadua ; 9: ':-6 2
033 change 9 040 12 - 9
3 055 ’ 300 Trange. -1L 4966  ##igh{ cyan.
-13 400077 Q/an 5 . 4 -3-15
5 ilb Dark yellojv soo 0 9 QA 220 -4 |
1 30 dua 1 -6
440 thange éooQ’ E ight H{& 8 ] 9%50 -4
20 2 y bt o 24 =2
-13 770 Yel | ow 101 Darkzaasenta 22 215 111 ! patk gray
4 - 0 ' P22 gradyal 4 4 30 0
338/ change 303 © 1B gradual 0 5 -0 444 4
18 0 '46l change © 9 9 6
505 9 9 7
606 Bright "Magenta 11 11 9
707 Magenta 13 13 10
010 Dark Green 3 -2 -1
020 gradual 5 -4 -3
030 change. 8 -5 -4
040 10 -7 -6
050 13 -9 -7
060 Bright green 16 -11 -9
070 Green 18 -13 -10
011 Dark cyan 3 -2 1
022 . 6 -4 1
033  ovgag 9 -6 2
U 040 12 -9 3
055 16 -11 4
- 066 -Bright cyan. 19 -13 4
077  -Cyan 22 -15 5
110 bDark yellow 4 0 -2
220 8 1 -4
330 mgg:l 12 1 -6
440 16 1 -9
550 . 20 2 -11
660 _Bright yellow 24 2 -13
770 Yellow 28 2 ~15
v 111 Dark gray 4 -0 0
222 gradual 4 ° o
333 change 13 0 0
444 18 0 0
555 22 0 0
666 Bright gray 27 0 0
777 White 3 0 0




555 _ 22 0 : 0 666 ~ Bright gray
27 .~ . 0 - | 0 777 - Wite . 31 ~. 0

0 12 Figure 4 shows a so-called vectorial .result-obtained through .
converting the digital RGB col our data of the aforementioned 50 typical \~
“colours into digital conposite video data. The abscissa shows B - Y signal,
5 and the ordinate shows R - Y signal,1@s derived and plotted fromthe
above Table. The different conbi nations of the values of each signal allow
a variety of colouration. The digital conposite video data on output |ines
10 311 are fed toFigerech showsfaope-8821¢edi yectofialorespltt for any tine

| ag bet ween , Hggﬁghi' bR LS i | t ock 306
suppl i ed frcéﬁfiﬁﬁégltsignal S%ﬁg%g?g§92§§e'éggg?gf2 g??#BF?H?hggtaad time
of the seni-¥brthRi2forenentioned; 80 typicadnep}ouss intotdigihah one dot

period of theomppesitéheiaedeadtap- Therapaeessat sﬁ?ﬁ?!ﬁed'YTQfgﬁgi uts of
the flip-g1aops %géaarq%gégg ed into_ three grougs 0 ive lines“each for

di gital sieg‘?% R FIHREY 3ews R - ¥ sdgnadpsagdenivedand - v data-
309. 20 plotted hfrem nthe aboveaPable. cxThel @ipfesenpdul ator 238 or 239,
shown in Fi t pgit ‘bi r signal fromthe natrix ROM 231 .
(ig assuned. Q#i?]né\: |%€¥%ﬁ%b§#a‘h§%d&?£‘ﬁ%€a greﬁ '?#\mﬂfuﬂ %l &t ed data i nput

terni nal s 53ARieky whicelouxapionirom ROM. 231, a 25 nodul ation clock
data output term s Gl Yorgitdec IRESEE Xn ‘ibeabt FRadR 0 %557
six i nvd@ el s gxe sﬁs?&i A Iifteen Ll iprflope 30R (Bigeres33) twen the | ogic
signal appl ia@just tfor dhy GEie TdP bt wedn | etaded MM er3igis 1. signals
of the latched in synchronism yith dot ciock 306 supplied from s
control signal generator 233 (Figure 2(a)). If the read
time of the semi-conductor memory 231 is Sufficiently
15 shorter than one dot period of the data, then the flip-
flops are not required. The outputs of the flip-flops
302 are grou ed into three groups of five lines each for
digital Y signal data 307, digital R - Y data 308 and
digital B - Y data 309. |
20 In the simple explanatory example of a modulator
238 or 239, shown in Figure 5, an output of 3 bits per
signal from the matrix ROM 231 is assumed. The digital
balanced modulator has.three unmodulated data input
. terminals 530 regeiving an output from ROM 231, a | Q_)
25 modulation clock input terminal 531 receiving an input
from generator 233, three modulated data output
terminals 532 which are connected to D/A converter 236
or 237, - six inverters 533, six AND gates 534 and three
- OR gates 535.  When the logic signal applied to the
30 modulation clock input terminal 531 is 1, signals of the
same logical value as the data inputs'from the .
unmodulated data input terminals 530 are output to the
output termihals 532. When the logic signal applied to
the modulation clock input terminal 531 is 0, signals

»



sane | ogical value as the data inputs fromthe .unnodul ated data i nput
termnals 530 are output to the output termnals 532: Wen the |ogic signal
applied to the nodul ation clock input terminal 531 is O signals - 13

i nverswin |logical value to the data input from unnodul ated data- i nput
termnals 530 are output to the output termnals 532. The relations between
R - Y data before _nodulation,and R - Y datd3after nodulation are 5 shown in
the following Table Il1l. TABLE III R -Y before o R Y after 10

nodui ati on modul ati on Col our Mbdul ati on
Mbdul ation cl ocknverse in legicrl. valmyento, thecdate dnpwty £568 nal Binary

EEcinBllg?ite unh88ulated Qata inigﬁ termifials 530l4re outPu¥eitoO'the 101

23 111 °%§pEFe§%%%inB&§-%3 _gheoggigfionsogg§ween hiIOY'dg&gz
Magenta - 110 befofe modulaion and R - YOQ@hta aftérRmodulatidhlare 3

111 3 3B 1 ) 010 1 101
1 20 o oyeh0¥p in the“efi1owigd Qﬂble L 10 Al t hough

data are represented as decimal nunbers 25 in the above Table IIl, the
dataﬁire actual ly handl ed as binary nu wgure 7 is a waveform di agram
showi.Ag the operating condition of the circuit of Figure 5. Wiwen the R- Y

clock of Figure 7 (a) is input to teﬁninal 531 30 of Figure 5, the nornal

| ogi cal val ue and rmMvVeTSE 'Ugl (;d#\g# eewn' T are OQrpuL .12 mrermmars
530, are output ag shown i i une Eggil' he B - Y’mg %ga ion gure 7 (c)
s phase di 8Bl aceq dwy dgx 1 T2 == ——HModulation Modulation

: clock = 1 clock = 0
— Binary|Decimal |Binary |Decimal| Binary |Decimal

White 100 0 100 0 011 o

Yellow | 101 1 101 1 010 -1

15 Cyan 000 -3 000 -3 111 3

Green | 001 -2 001 -2 |10 | 2

Magenta} 110 -2 110 2 J 001 | =2

Red 111 '3 111 3. 000 . =3

1 Blue 010 -1 - 010 -1 101 -1

20 Black 100 0 100 0 011 0

L;; | Although data are represented as decimal numbers

25 in the above Table III, the data are actually handled as

binary numbers. . :
Figure 7 is a waveform diagram showing the

operating condition of the circuit of Figure 5. When
the R - Y clock of Figure 7 (a) is input to terminal 531

30 of Figure 5, the normal logical value and inverse
logical value, which are output from terminals 530, are
output as shown in Figure 7 (b). The B - Y clock of
Figure 7 (c) is phase displaced by 90° from that of
Figure 7 (a) and the B - Y output is as shown in Figure



Figure 7 (a) and the B - Y output is as shown in Figure 14 7. (d). Thus,
when the clock signals applied to termnal 531 of Figure 5 are as in Figure .
6 (a) and the data (represented decimally) applied to termnals 530 are.as -
in Figure 6 (b), the output at terminals 532 5 (represented deci mally) gre
as in Figure 6 (c). It will be appreciated that the data are actually ~
handl ed as binary nunbers. A sub-carrieg of clour difference signal (3.58"
MHz in NTSC system or 4.43 MHz in PAL systen) is input to 10 the

modul ation clock input termnal 531, thereby obtaining a colour difference
si gnal out put{d)n batars e deivend utlze | cbocK veigndle cappried ofo coéxminal f f er ence

o e, A Wl 20656 ab o e ST wid e, O 12

col our di f flreprasentadidegimalily) dipplied to te&mimaly I avetas

dul at i t - ' | tg h dul ati | ock
of the b . 1§l ¥itnite €Y, chelAlbpubitt  Comblgifle 530", (ol and B - v
si gnal & e (innresanted dagimally) mxr as cln Figure Holely praceilh

exanpl e (Fikdlappbecidited i tle d€h GredectwallPiRandled &- Y or B - Y
signal is #fEd as in.Fiqure 3. The R- Yor B- Y signals on lines 308

309 froMIRIHY Pumh nnected to unnodul ated data i nput terninals -830
“to 834, representd mmbkicarniferianf czloun alfference ceighal h(3 58tME2r mi nal

of Fioure op MBSl o 4 AP 80 oy W0 WeSERRE s (IS %o O g
842 and & hddhe soduwdatiion clkgk tinme termingled3le theéxrepy es 843. These
gates are oG & Uit difference signal output in balanced
~ modulation. ' =
-~ 'Two sub-carriers of colour difference signals
shifted 90° in phase will be obtainable, for example, by
15 providing a clock signal at twice the frequency of the
sub-carrier of colour difference signal and then
dividing it. By using one as the modulation clock of
the R - Y signal and the other as the modulation clock
of the B - Y signal, modulation outputs of the R - ¥
20 signal and B - Y signal are cobtainable as shown in
Figure 6 (c). _ .
In another practical example (Figure 8), of a
modulator 238 or 239, a 5 bit input R - Yor B - ¥ -
signal is used as in Figure 3. The R- Yor B - Y ;J
25 signals.on lines 308 or 309 from ROM 231 are connected
to unmodulated data input terminals 830 to 834,
representing bits of decreasing significance. Each ,
‘input terminal is connected through inverter, AND gates
and an OR gate (similar to those of Figute 5) to an _
30 output. That of terminal 830 is taken to an OR gate 842
and those of terminals 831 to 834 to respective AND
gates 843. These gates are connected to output
terminals 835 to 839. I
The modulated data output terminals 835 to 839 are

o



terntnals 835 to 839. The nodul ated data output termnals 835 to 839 are
connected to the DA converter 236, and represent bits of decreasing

si gni fi~clance. A npdul ation clock input terminal 840 is connected either to
line 20 or to line 271°to receive a sub-carrier of colour difference
signal 5 fromgenerator 233 and is connected dlrectly and through inverters
to the AND gates of the input terminal cirtGits as in Figure 5. An input
term nal 841 connected to OR gate 842 and t hrough i nverter 844 to AND gates

843 .receives a nodul ati on zero S|22 from 10 generator 233. This out put
from gener at or oonnectedtanbhe PAAFcgOverter\Eah .t and| sgpresephabiss t he

nodul ati on C|Cm$fadeéfé£%iﬁ§ S$ign iﬁiéanéeS'gﬂahoaﬁléﬁfoﬁaaﬁohﬁgiﬁﬁhtva'Ue
as the input signal gt als 830 to_834. 1s outp e ouig
termnal s 835 tge %%é ﬁ% fepnectedgither; te iﬁBﬁIB?PoﬁrcFBc he 0, a
si gnal :nve{se 27nla@|ge¢eﬂwéus k?btberrﬂéﬂt?ﬁlGﬁﬁﬁursdﬂﬁfaﬂénéé khgnamtpur
term nal s. i on ot ogi.c, si gna atio ro _sjgna
hput s 1, Thebiem SPheyde: 255 2C15, dofneSken S1ARPELY aRf ERESush
termnal s 836 tinméattexs |tqyithe, ANEggaﬂessefothehtnpuputesmbnet The
outputs on ter #$%& utato e 36 or 237
(Fig e 2 (a.))rE %é?ﬁg%ﬁﬁﬁ@ﬁigé I sh%#si e re§2@¥§%ib% ﬁeen 25 a

col our diff er erRennecked cgateuB4Ri andvbhreugh inyerter 844 beal ANBed

modul at or  of tf&ht@yﬂml3Qﬁecéﬁﬁé@ ﬁaﬁédﬁlaﬁioﬁoiéﬂé ﬂiéﬁ&leffémS'gna
wor ki ng as the nDduIatlon gn zero Sl eperated, at a

modul at |
phase shift QMNQEn?ﬁa e DurTﬁf$f€?€HBE F?Erg 3348 Rk og
val ues after suhmai ity Pidqwre 21 fference S|gnals i n bal anced nodul ati on

accuding to the abovg, gl 9Rl 1401 & £1GRLY C6¢' e fodiifatidh clock at
terminal 840 is 1, a signal of the same logical value
as the input signal at terminals 830 to 834 is output to

15 the output terminals 835 to 839. When the lpgic signal
of the modulation clock is 0, a signal inverse in
logical value to the input signal is output to the
output terminals. In addition, when the logic signal of
the modulation zero signal input is 1, the signal at

20 output terminal 835 is logic 1 and at terminals 836 to
839 is logic 0, regardless of the input states. The
outputs on terminals 835 to 839 are input to a D/A
converter 236 or 237 (Figure 2 (a)).

The following Table IV shows the relation between

25 a colour difference signal before modulation which is
input to the balanced modulator of the invention, a
-sub-carrier of colour difference signal working as the -
modulation clock, a modulation zero signal generated at
a phase shift point of the colour difference sub-

30 carrier, and analog values after subjecting colour
difference signals in balanced modulation according to
the above signals to D/A conversioh in the D/A
converter.



converter.

TABLE XV Anal og val ue after DA Mbdul ati on Mbdul ation
cl ock

Dat a before nodul ati on conversion of data zero input
831
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1
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-007
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+0.5
+0.6
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0 1 1 1 .0 0

+1.2 0 1 1 1 1 0 1
+130’\4 1 1 1 1 - 1 "0
+1. 4 : 1 1 1 1 1 1 -
+1.8 1 or O -1 or O 1 or 0O1or O1o0r1 or O : 0.0

17 Accordingly, when logic of the nodul ati @&¥ zero input is 1, the anal og
val ue output by the DA converter is to be zero. Table IV indicates the
case where anplified on the D/A converter output varies between - 5 1.5V
and 1 .5V. The DA cbﬁFQFﬂiﬁﬁlyutﬁ%Wﬂ%g?fct&etmw QR iZBFYer o

i nput lls 1 :s dehipned 1@engr alhey ana 1idy fvatl% @\ftfpﬁ.{f? é&}gré[gie/gmm -
oulpun Tovel"ang P oot Gl VLl ogPl ol (O R SR
col our differ enampitlgaeki ohothex ol eoma&@dxuldtﬂ:puﬁ sﬁtﬁlesétbétﬁvéerﬁl-oCk
2 47727 Moot r SnavnEndsdrpiar o Phss B, oty iBlon outint e Re T
(d) and 9 (e) othsbmoduiass-om—izexb imtgdueﬂatiaddgﬁmed gemernallyhas
fC?(r)]t rghes:]g[l?: xﬂ%%\/lr %%%r diﬁgegle-gégﬁaegﬁegﬁb t:F\anceaam%I atron b%wgi %#wal >
modul ati on cl oclkhei BABAmYM §BtPPF-gGF¥eQ-n( Rpmelyhthe miﬂ"rﬂﬂimtaquorp/fer o
signal 20 pul seoﬁ%;easlen%ﬁbbhtst.heABmuJ.%im@JloitIwé @ cgnaif e
These modul 10 2cBaFEASFsOF: EOLGBF cBREsersnEmA oot £ GHOREIF oM a 1
g R
- Y anal og out pséxtaplese 2s( abblaad Bo- adec)g.wmtplﬁezﬂﬁna(lFImeuﬁ
NPl L EGRE 50S) ARS8 Eh NG R 0 °
apparent from F2‘!;u4'é737 MHg Eromythedosgildatoiro2ld3d gnd pudisessof Y
Figures 9 (a), 9 (b), 9 (d) and 9 (e) of about 3.58 MHz
15 are generated by division in the control signal
generator 233. The R - Y and B - Y colour difference
signals from the matrix ROM 231, are subjected to
balanced modulation by R - ¥ modulation clock signal
pulse (Figure 9 (a)), the R - Y modulation zero signal
20 pulse (Figure 9 (b)), the B - Y modulation clock signal
pulse (Figure 9 (d)) and the B -~ Y modulation zero
signal pulse (Figure 9 (e)). These modulated signals
are subjected to D/A converter, thereby obtaining R - Y
s analog output (Figure 9 (c)) and B-Y analog output
| 25 (Figure.9 j(f. )). By this means, the balanced modulator
is capable of outputting a ternary value, positive, zero
or mid-point, and negative. As will be apparent from
Figure 9, the R - Y modulation clock signals and B - Y
modulation clock signals are colour difference signal
30 sub-carriers phase shifted 90° apart. ' The modulation
zero signal is generated when the corresponding sub-
carrier phase changes and then it ‘changes the output of
the colour difference signal generated by the D/A
converter to the mid-point between high and low levels.

[
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nodul ati on cl ock si.gnals are colour difference signal 30 sub-carriers phase
Shifted [err] apart. The nodul ation zero signal is generated when the

cor {espondi ng sub- carrier phase-changes and then it changes the out put,~of -
the col our difference signal generatéd by the D/A converter to the R

{ni d- poi nt between high and | ow. | evel s. 18 The nodul ation zero S|gnals
are phase shifted [err] apart. Exanpl e of the burst circuit 240 and the
burst D/ A converter 242 of Figure 2 will be described next. 5 . Fi gure

10 represents a practical exanple of a burst circuit 240 and_a burst DA '
converter The modpkation (QﬂrQuﬁiQD4¥§)arQTehaﬁsssh%fteﬁlIﬁhas two i nput
tern1na|s ?agﬁrst .control signal termnal 1030, and a sub-carrier signal

term nal 1031 A burst_cantr.ol S|gnal (272 in ure 2(a) and 2(b),
and Figure 11 (af*amplas Qf g Surtbotiratit 440 %‘grﬂ\@ PRESti ne period

for getner aulu\gc@dwﬁeﬁ Izna:of 521"73 @i will elséndweécéﬁﬂséa aﬂﬁxa. bgr stF
generat gng sub-caprier na in ure an an i gure
11 (b)) |s app|lg§ ﬁépﬁﬁﬁﬁ%mﬂ i%éin éﬁ%d°¥s;connected
directly t burst N@icgﬂlteemﬁdarai bﬂrsmgﬂmrcoma'ta‘ 243 7(Fbgaresi rd NOR

ate 1038. 2 !Ee E? %031 I's connected through one inverter 1037 to one
the two gates 1 and 20 through two inverters 1037 to the second’

‘of the two NOR g%hes bmyat ciirewit hass tyo tinpwiorterminals e adhensto
respecti vecpn#2ell S¥iYhal2termiGRAh 1050 'a":ﬁd"éh il éari f&ﬁ y The

transn155|on gate_assocl ated wth the one NOR gat e consi sts of “a P-chanrel

MOSFET 9048}95!#&“&4 0335  burat qeshrel signalin272 AR FLSRER gat e
associ at edzwat)hahhe 2t(lm)r d AR Fihrec ansi (@ ) din ik e Avgic \bEEEded 042 and

an N- channglercl\{DcSnF‘ y ur nhg WﬂeSttitm%e period for generating a burst o/
signal is applied to terminal 1030 and a burst
generating sub-carrier signal (273 in Figure 2(a) and

15 2(b) and Figure 11 (b)) is applied to the terminal
1031. The terminal 1030 is connected directly to two
NOR gates 1038 and through an inverter 1037 to a third
NOR gate 1038. The terminal 1031 is connected through

. one inverter 1037 tO'pné of the two NOngates 1038 and

20 through two inverters 1037 to the second of the two NOR
gates 1038. The outputs of the NOR gates are taken to
respective transmission gates, each comprising a pair of .
MOSFETs. The transmissian gate associated with the one
NOR gate consists of a P-channel MOSFET 1040 and an N- g_)

25 channel MOSFET 1041. The transmission gate associated
with the third NOR gate consists of a P-channel MOSFET
1042 and an N-channel MOSFET 1043, whilst the
transmission gate associated with the second NOR gate
consists of a P-channel MOSFET 1044 and an N-channel

30 MOSFET 1045. The outputs of the NOR gates are taken
directly to the N-channel sides of the transmission
gates and through inverters 1037 to the P-channel sides.
The output sides of the transmission gates are commoned -
to an output terminal 1033 and balanced by equal -

=



transm ssion gate associated with the second NOR gate consists of a

P- channel

| MOSFET 1044 arid an N-channel
NCR gates are taken directly to the N-channel
gat esnand through inverters 1037 to the P-channel

30 MOSFET 1045.

The

sides. The

of the transm ssion gates are conmoned to an out put term nal

bal anced by equ

val ue term nals 1032 and 1033. The analog burst data signal
Is thus generated, and is shown in Table V

resistance cresistors 1035 and 1836] to highpandydpwayalsent r ol

al

(

out puts of the

sides of the transm ssion

out put si des
1033 and

19 resistance r#9istors 1035 and 1036 to high and | ow

Figure 11 (c))

5 TABLE V Burst Subcarrier

[err]

(1030) ﬁéfﬁﬂﬁalélﬂﬁﬂi é&@4ié3§104§ﬁe(&Héibg(ﬁﬁéék ﬁaQé5hi na@1033) 0

0 ON w evg w&lgSE% % 1
ON lFism:e 11 (e)) fatpthus SPRRTREGAY e& 3&15 gho able OFF
ON v. OFF M d-point level 1 ON
OFF M d- poi nt |level 15 A practi cal exanple of a dlgltal-to analog
conver?er 236 or 237 is represented in Figure 12. A blanking signal for

showi ng the display termis inputTABLEer Wi nal .
the 20 display termis OFF. The sanme nodul ati on zero signa
841 (Figure 8)

si gnal is 1,
is input_to ter

m nal

i S inDuLgLo

erninal 1231

1230 When the bl anki ng

as
When t he

modul at i oBuzsar
signal i
term g
respecti
‘to five

—/

ETEIN

he pha
edqgol
Queeo §)(104a)
r y
ON
OFF
OFF

e sub-

C ri
hur?edi f f g"

IAD4R) t CLOASD

f coI
pe S gnal
Mt X049 lBB@)

gﬁ{&d?regffi
0 1X3833)

il VSFPUSGS
OFF
ON
ON

and t ggough

OFF
OFF
OFF

LOV evel S( o34 ¥
High level (1032)
Mid-point level
Mid-point level

15

A practical example of a digital-to-analog

converter 236 or 237 is represented in Figure 12,

A

blanking signal for showing the display term is input to

terminal 1230.

20

display term is OFF.

When the blanking signal is 1, the.

The same modulation zero signal as

is input to terminal 841 (Figure 8) is input to terminal
When the modulation zero signal is 1, the phase
sub-carrier of colour difference signal is changed.

1231.

The modulated colour difference signals output from
terminals 835 to 839 (Figure 8) are input to terminals

1232 to 1236 respectively, and applied directly to five
buses and through inverters 1243 to five other buses.
The signals on the buses are de-coded by NAND gates 1241

connected to different combinations of buses.
dingly, only one NAND gate 1241 outputs zero to an
associated NOR gate 1242.

30

Accor

A NOR gate 1247 fed from

terminals 1230 and 1231 outputs zero when the display
term is OFF and sub-~-carrier of colour difference signal

is changed.

The NOR gates 1242 receives this output




The si gnal s on the buses are de-coded by NAND gates 1241 connected to

di fferent conbinations of buses. Accor- 30 d| ngly, only one NAND gate 1241
outputs zero to an associated NOR gate 1242." A NOR gate 1247 fed from , , '«
terminals 1230 and 1231 out puts zero wheh the di spI ay termis OFF and "\ 4
sub-carrier of colour difference signal is changed. The ‘NOR gates 1242
recei ves this output 20 through an 2gverter 1243, thereby entirely
outputting zero. This output is also taken through an inverter 1243 and
directly to MOSFETs 1245 and 1246 of a transm ssion gate connected to an
out put terrbhnmluth&& ifviearte\N(R2 43y ctliéxiéby sent kvely oetpetitinga

transm ssi at e I T, 4 an inverter
1243 and dlgr%eg’tl ﬁ‘?‘h%s %?Hzgn‘%m ss:\%%%E ?aes a%e%rﬁﬁ %ndi%; g‘g%& resi st ance
di vi di ng r 3243t onnﬂ directly tmatmmrm 245, and 11246 (ﬁft%r m nal 1238 is
the 10 cepihfish® %3 on'itd %&5&&& qto Waﬁﬁxé%&mﬁa Ppggof the NOR

gates 1242 _which 1 nputs the out put_ of de- coder outputs 1, the anal og

out put acck P@‘ny%gﬁie NEAZ 357 alsoicrpnedted o a twansmissioned at
term nal 1gd8e Conisizitimef aaﬂaeicsmwdmés eand)adm.eouim&mtaﬂn 15 are

CPoital vardverted 1An and Alindhe the seanenttion iontes Rer
‘Modul at i oncohnek:t&deyalegudlemesalstarﬁmaiMidhlg rmésisﬁnmr‘yzlloem mal
so that when ON, the output of terminal 1238 is the
10 centre level. When the output of NOR gate 1247 is 1,
one of the NOR gatés 1242 which inputs the output of de-
coder outputs 1, the analog output according to the v/
logic of terminals 1232 to 1236 is obtained at terminal
1238. Digital data before and after balanced modulation
15 are shown in the following Table VI.

&
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11111

00000

+15 11111 +15 _ -15 11110 +14
11110 ; +14 00001 -14 11101 13 11101 - +13 :
00010 ¥ ° -13 11100 . +12 11100 +12 00011 -12 11011
+11 { ~ 11011 +11 00100 -11 11010 +10 11010
+10 00101 -10 11001 + 9 11001 + 9 00110
-9 11000 + 8 11000 + 8 00111 - 8 10111 + 7
10111 + 7 01000 - 7 10110 2% + 6 10110 + 6 :
01001 - 6 10101 + 5 10101 + 5 01010 - 510100
+ 4 10100 + 4 01011 - 4 10011 + 3 10011 +
3 01100 - 310010 + 2 TABLB0O1VI o+ 2 01101 -2
10001 + 1 10001 + 1 01110 - 1 10000 0
10000 O+ S—04+4-44 B 444 8
10000 Qﬁsmﬁab value X! DG of 101
S o 011defore meduls .
3 100 : y + 4
01010 - 1511111 01010+415 - 21111 |10115 I s000001 -156
010 ; 101 + 0( = 7 ~04Q00 -7
10121) +*'855559 -$34 dgﬁ - H1g °Y?é80 1% 5 010
003111101 -} 9 +13 31101 |+ 9+DY101 | 00010 -A3B101
-10 140 410 00 00 oooil - -151011
+11 00011 39100 088%1 1?%@? 11100 +12 0?010 Y3
00010 -1§1011 111831 4191Joo¢1 +1l-14 | 0018800] -11.14 |
111&26 JlﬁJQQQQO +185 130P0|  +1015 | 0010111} -10+15| 22
Whe bl an g‘l Ignql _(+FI ure 1?:11(0a8:2 ifs |P%C 1 00110 -9
11000 + 8 11000 + 8 00111 -8
10111 + 7 10111 + 7 01000 -7
10110 + 6 10110 + 6 01001 -6
10101 + 5 10101 + 5 01010 -5
10100 + 4 10100 + 4 01011 - 4
10011 + 3 10011 + 3 01100 -3
10010 + 2 10010 + 2 01101 -2
10001 - + 1 10001 + 1 01110 -1
10000 0 10000 0 01111 0
01111 0 01111 o 10000 0
_ 01110 -1 01110 -1 10001 + 1
4 01101 -2 01101 -2 10010 + 2
01100 -3 01100 -3 10011 ‘+ 3
01011 - 4 01011 - 4 10100 + 4
01010 -5 01010 -5 10101 + 5
01001 -6 . 01001 - 6 10110 + 6
01000 -7 01000 -7 10111 + 7
00111 -8 00111 -8 11000 + 8
00110 -9 00110 -9 11001 + 9
00101 -10 00101 -10 11010 +10
00100 -11 00100 -11 11011 +11
00011 - -12 00011 -12 11100 +12
00010 -13 00010 -13 11101 +13
00001 ~14 00001 -14 11110 +14
00000 ~15 00000 -15 11111 +15




]

and a nodul ati on zero signal (Flgure 13 (b)) is logic 1, the D A converter
out puts a m d--poi nt between hi gh | evel output at terminal- 1237 and | ow

| evél output at terminal 5 1239. O hervi se, one transm ssion gate -~ .
consi sting of P- channel MOSFET 1245 and N-channel MOSFET 1246, as s

' determined according to values of -digital data after bal anced modul ati of- at
terminals 1232 to 1236, beconmes conduc22ve, and the corresponding |evel is
output at 10 term nal 1238. When there is no col our differerice conponent
present (or at the time of achromatic colour such _as black or the like),
the digital data Weenra bipakieg sdgoad: (BAguze1d3odadn égliggqlsu aar y). The

dat a becorreénécw%émaewh eas}oo%i ﬁaibl(mw)reth'aom)lisbi
nodul ati on, eve

ho et we and Io
o e b 48 )& eonier £et , BRLBULS, RopLaxPolRt BaEwsePnbinbs levels 1244
bet ween t heowtputesgbntiesgihadn$2s?sand Jowelevélt butputdatatedmingdt al data

| nput asg i | gur 3 t he _aut 1g.sh after ulatlo I n
Figure T Eig% nﬁ°§$?%?‘é§A SSﬁVEnggﬂ?sfi na%%?ﬁgcéﬁﬁﬁgg 8§t8§t9|s shown
in Figure ]thmgelTMQSEEﬁstZQB and NrehapnelgMOSFBUt p@dd6i,sadet er mi ned by _

tthe phase ¢f {5@@ Ol ¢ NRigt e nd is not 25
' ﬂela?ed to an |t déébQP?%ﬁ& té thgtgk ﬂigigﬂi dégéé§§§e§hntchlng for
bal anced rrm;l%meﬁ redulatien at.t tsméyelsm 232080l 3236m becemesai e,
~incorrect c&sxfadé&iva V&'idbehéuéaﬁi'eh 8naifagt Levelbigopatputhge the

£ b g p

nDduIat n zero, Si S he outputs o rmnals 835 to 839
(Flgur ) texmip %é 83F8 %ﬁrﬂ?n& °E§3é %gef§§§e(F|gure 12) so

that DA camnmungntnwxntena.nbﬂ ati thebtimecofhaghromaticacdloaw | evel .
Accor di ngl v, herdl ] adig S "Ble P1KBYS €AY ghBaT BHES BEEBEEAUSC DA U
balanced modulation is 10000 or 01111 (binary). The
data becomes 10000 (binary) and 01111 (binary) through
15 balanced modulation, however, the mid-point between high
"level and low level is output by the.D/A converter
because there are no balancing resistors 1244 between
the corresponding transmission gates.
With unmodulated digital data input as in Figure
20 13 (c), the output is shown after modulation in Figure -
13 (d), and after D/A'conve:sibn, the analog signal
output is shown in Figure 13 (e). The phase of the
analog signal output is determined by the phase of the
modulation,zero signal input (Figure 13 (b)) and is not ;)
25 related to an amplitude of the digital data. Further, :
because switching for balanced mbdulation is carried out
‘always in a modulation zero state, incorrect data will
never be output transiently. _
Moreover, when the modulation zero signal is logic'
30 1, the outputs of terminals 835 to 839 (Figure 8) are
10000 and are input to terminals 1232 to 1236 (Figure
12) so that D/A converter Ohtputs‘a mid-point_between
high level and low level. Accordingly, terminal 1231
may be unnecessary in Figure 12 because D/A converter



outputs a md-|level at changing the phase of sub-carrier * of col our
differegcé signal by reason of the outputs of Figure -8 Aternatively, OR
gate 842 and AND gates 843 in Figure 8 may be unnecessary. if there is the
termRat 5 1231 in Figure 12. A practical exanple of the conposite circuit
241‘@ of Figure 2 is shown in Figure 14. A digital Y signal, a nodul ated
digital R- Y signal, a nodul ated digital g3 v signal and a digital col our
burst signal are each 10 converted into anal og signals in respective '

di gi.tal -to- anal ver S4235, 236,,237.and, 242., The apal Qg signals are
Mnput to er m AEPUERTE REAS16Y81 8¢ ondngARg; AR AREOF BoBr FeEFLeEa1n,
and a -conposi t ©of/i ckouwt ghif fexence psigndbebynpeasenabbfgtbegoutputsrofs- 15
pondi ng to the ' , | B ap Y.Skgn apdac u S i gnal
are input to i %ﬁ%?'rg‘s%g ﬁéégﬁéﬁyéo%%egggg ngtﬂgdbggg %?Qgé 843
transi stor 14380 Figuxe|§ «wayrbefunpecessarysifrthage ig thanternimad o

power supplys voliFpein P{up@didhe emtter to one side of a 20 capacitor
1437 whose other side is an

utput termnal 1435, and through a, resistor
1436 1o 5 vol tage - vik PAREsical conpmele o £B8 Semparite SLrouLt 24Tho
L er(ni nal 14|35. of R:mxffedsz'g:ml shéwn i(nsi'agai-ehﬂ; Y_niapgitancliﬂﬂggh?w
ur'st? signal are co n n ircuiy as shown in Eiguse
resi stance val §& %%%P&e@#%*€7f 11236 S %ﬁlgf aBl %?g?gﬁéﬁﬂaé%ggﬁﬁl hﬁ
anpl i tude of eacl¥ Sigral camd e diigitakdcoboepcburat| sighakrabg eachi si ng
adj ust nent d | | - '
achor di ng t1§ﬁt rﬁ%ﬁ%@%ﬁ%?ﬁﬁ%‘g %%}%u%ngg?ggg%iggd%gﬁgﬂeg%é °=

strai ght into @nakeg eonyerters \23%o 230 a JBThatd 244verThemanaledan

anal 0g signal, sigrd¥d HUVEHBIOtS! terminSI801431) 32D 4331 @na Pz fe

achieved. Furt rc‘)%’ ’1:1'}ehecoru(la Agfgge g:{rguit 241B, and a composite video
signal is output. The input analog signals corres-

15 ponding to the Y signal, R - Y signal, B - Y signal and
colour burst signal are input to individual resistors
1436 connected'to the base of a transistor 1438. The
collector of the transistor 1438 is connected to a power
supply voltage +VCC and the emitter to one side of a

20 capacitor 1437 whose other side is an output terminal
1435, and through a resistor 1436 to a voltage -VEE.
Thus, a composite video signal is output to the terminal

- 1435, . ' _
. o If the Y signal, R - Y signal, B - Y signal and

25 colour burst signél aré compounded in a circuit as shown
in Figure 14, apd the resistance value of each resistor
1436 is adjustable, the phase and amplitude of each
signal can be adjusted independently, thereby realising
adjustment and correction of a tint. _

30 ' As described above, according to the invention,
digital RGB colour data can be converted straight into
digital composite video data without conversion into an
analog signal, so that conversion of high stability and
precision may be achieved. Further, the replacement of



24 prior art D/ A converter, anal og adder-subtractor and A/ D converter by a
sem -conductor nenory enables mnia- turisation, |ow power consunption and
higK speed operation of the processor to be achieved. 5 . Conposite
video data different in hue to the same RGB colour data is obtainable By,
{ nodi fying the stored contents of the sem -conductor nenory, to achieve ~
‘anot her effect such that dat'a may be aggusted independently for every

i ndi cat eabl e col our or further 10 also independently for Y signal, R- Y
signal and B - Y signal. By the first exanple of nodulator formng part of_
t he i nvent ipxrioxn mtcﬂ&urcmveetenceaaagqgl eddan-subtuapboredndoagal anced

modul at | on ddviiateR B U ddndScofibhEtbt: mafiok dbndBted! dgf1alona!

pr ocessor generating a con€05| Pe VI €0 Si g preci se both in
anpl i tude ¥ %mém Qv pRVer scansumptionpand Bighi ﬁﬁ%?@ hitherto. By a

second: exaraﬁe&aa{idmdcstatm pﬁbéessérZQosyéJ Séhfévédg' tally to bal anced
nodul atipon so th t he al og. con Eﬁ? ED ul at ed ta wll be a
ternary %al ue co 9@??%5@% g@?% %é& ﬁrﬁBFn pe tR.the B3P e, and
thus the oRGBItcolums dets i ab&aimmebyTMifyi;ngtthStogedl pr ocessor
Jorponent (USRS S Phe, el SEBRRILL Gy \uehrT) 8 athigve SN0 DL €
'forn1ng parnatherh ceffacttsuch tha#g&atavmay(hexadﬁusbedue) and a low |l eve
3 ridfa tely b
(m ni mum v i I%éuilidéxh?lr% &'re‘?&ﬁgidﬁéiéé eve éréoﬂéﬂfr@fﬁﬁu na ely by

MOS di |taI an inter S output colour
burst di%ynAlse indeppnfently for ¥ sigmal; Ro- s¥ ghignal Red sB r c n

generate agignyIsite video S|gnal superior both in anplltude characterlstlc_
and phase By the first example of modulator forming part of N-V
the invention, two colour difference signals can be
subjected to balanced modulation through a digital |
15 circuit, so that the video signal prOceésor'is capable
of generating a composite video signél precise both in
amplitude and phase angle such as has never been -
obtainable hitherto.
By a second example of modulator, data is
20 subjected digitally to balanced modulation so that the -
analog conversion of the modulated data will be a
ternary value coming in positive value, mid-point and
negative value, and thus the output comes near to a sine
wave. Thus, the video signal processor is capable of Q‘)
25 generating a composite video signal with less harmonic
component than hitherto.
By means of a colour burst signal generator
forming part of the invention, a high level (maximum
value) and a low level (minimum value) of the colour
30 burst signal are generated alternately by MOS digital
circuit, and an intermediate level is output when the
colour burst signal is not generated. Thus, the video
signal pmbcéssor can generate a composite video signal
superior both in amplitude characteristic and phase



4 "

25 characteristic. Ina digital-to-analog converter formng part of the

i nventign, the output |evel-beconmes constant in value when there is'- -
bFankinghor no colour difference 5 conponent present, so that a carrier

| eak W#l | never arise. The phase does not shift, regardl ess of the
magfi t ude of the anplitude, and a phenonenon or glitch by which incorrect
data is output transiently never results, hus ensuring a conposite video
signal of an 10 accuracy which has never been. obtainable hitherto. By t.he
use. of a conposite circuit formng part of the invention, -a | um nance -
signal, two colharagtertsbie. signals and a col our burst signal are

ggrrpggin?gd\/ibéeadjsrstgilﬂe% ereb %ﬁﬁ@lé%?éé%ﬁ%ﬁ%&f; coririg:tlls%r@oééa tint
whioh is eff ec&%%{]'bvéfbﬁ-ﬁ{]%e autpe) fevel Pecomes Sonskant 26
CLAI MBS 1. Aveilise wheyndthere chs Sslanking derl N6 tCoXown | dLE feardned gprl
converting ac cifyi r t i spl ay
pi cture int 25 Rg?%?!g%?@céa{%s, and %gc%gréigﬁéﬁ%ﬂgﬁ%ﬁge‘}%% sai d
RGB col our dat arigescr (The phags\doesitnot shifbhamegardiess of the col our
di fference si t ﬁ{g@ v . '#bﬁéﬁaﬁﬁ | {ESNS

' ﬁi gﬁﬁfﬁﬁém%% e aiﬁtgiast%% or conv%#ﬁuhg said RGB

corfpfising a menory in 1 conver si on

col our data ref¥ Ancarzack tdata daouteet strapsisntkine¥ehnal and
two colour diffredgilass,s i ernsi¥ B 'H Somposite video signal of an

10 accuracy which has never been obtainable hitherto.
. By the use of agcomposite'circuit forming part of
e the invention, a luminance_signal, two colour difference
signals and a colour burst signal are compounded by
adjustable means such as a resistor or the like to a
15 composite video signal, thereby allowing adjustment or
correction of a tint which is effective to achieve
correct colour information.
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digital values, is stored; and a digital-to-analog—eenverter for converting :

" said digital value |lunminance 15 signal and two colo S|gnals
into(@nalog val ues. 2. A processor as clalne “ﬂﬂu ! \fﬁ |S|ng

means for |atching each conversion output of sal g to t
(gane clock signal. 20 3. A processor, as clained in cIa|n11 or
onprising a bal anced nodul ator for nogg ating said digital val ue tmo

{
'ggl our di ffandntwoscgﬂ.ahrsdﬂ.—ftmam:es sdrghﬂq)mqpnuyemtddghyal&naadg) anal og

colour difference signals digitally according to two sub-carriers of .col our
di fference-signals represented by digital values and [err] different in L
phase to each other. 25 4. A pro@IAIMS as clained in claim3, in which’

t he bal anced nodul ator conprises a first Togic circuit for nultiplying

|l ogically said col our difference signal and said sub-carrier of col our

di fference 3iegnal & videocsignadgiprosessaan preavided with & acdeurngical |y

inverted 30p3hq0e! folr @nYerdi Qigf alidd I Codd Fu¥ spEtifyang eerted signal
of said ub carriers -of -col.our erence méigquqenm a_third_ogic

circuit Por CRAgMxyof,§ACH F’?te%’hao Anto, REB; cadpy i ¢
circuits andatal,- Pand &g converEion ateahs:cﬁawrcdﬁvféﬁiw%aimm 27 5.

A processor as.claisred in claim.,1 or 2, conprising a_.balanced nodqul-ator for .
dul ati ng §8i8u5| 8 copVsELtes PPerag)ﬁ’é’ "d:l?alasqm sg q'gl t al

converter I ntrollln
t he conver\tA(e"rEEPog n?gqu 0|nt eve %Pabhe ang@%&ﬂ ?kﬁgﬁé'& en the )
phase oft0 thuhé,ab eacmlergﬂ.ovolsmtem ffmmemtz}m sa:lshg@ c@lourp
processor ehawpileseneleal E’y5a Wigital SAltel Gntd @aged 1&59.%5&&:@

'egglhug,ef Sagagxg ' aha 1:woI co oug'gId?l.:Efgalr:recnlget Ssifg%rf;\lrylrtelp@esen ed %I cally. \J
digital values, is stored; and a digital-to-analog
converter for converting said digital value luminance

15 signal and two colour difference signals into analog
values. ' L
2. A processor as claimed in claim 1 comprising means
for latching each conversion output of said memory
according to the same clock signal.

20 3. ‘A processor as claimed in claim 1 or 2, comprising
a balanced modulator for modulating said digital value
two colour'difference'signais digitally according to two
sub-carriers of colour difference signals represénted by
digital values and 90° different in phase to each other. W/

25 4, A processor as claimed in claim 3, in which the
balanced modulator comprises a first logic circuit for
multiplying logically said colour difference signal and
said sub-carrier of colour difference signals, a second
logic circuit for multiplying the logically inverted

30 signal of said colour difference signal and the inverted
signal of said sub-carriers of colour difference
signals, and a third logic circuit for adding logically
each output of said first and second logic circuits and
out-putting said modulated colour difference signal.



1

sub-carrger, a plu

sai d. colour di fferente signals and value of said colour di fference S|gnal

rality of second l-ogic circuits for nultip

aw*i nverted val ue of said colour difference signal su

Itiprytng—ogical | y
an i nverted 15 val ue of each hit value of said colour- dlf mgr Qnal S
pI ¢ality of third logic circuits for addld#]ﬂ | ogi cal | y outputes @Eﬂ l””m

first and second | ogic circuits correspon
di fference signals,"-

_ g to each bit.of said colour
and a fourth logic circuit group effective when |nput

wi th outputs. of sai d g circpifs and a £l ock, si d at

t he phase change poi n m#&%g#ﬁoﬁ%ﬁcfﬁlﬁir%nc%f§ﬁﬁnk1al°‘§[El’ ‘g‘?ﬂ’? %f

as to output aarbalasiced Imdnlaitor HEom eddwl 2Eirg tgatd réig;ktahemldur phase

of said sub-car A processor

as clained in any pre ng C ereln sal gital-to- analog converter
differdn ?é& ﬁ?E&iﬁ& (F%ﬁff%ﬁf ?

for converting S é‘(ﬂﬂfﬁ & 93!5’0@“%@3’@1’%#%% and;eupplying & Aigi ol -

val ues, is Sfmfa-laxtﬁ %Mr&ﬂwaéd&q{odﬁlﬁh%'ﬂ{fﬁ 4Whe evel and

the m ni mum ou
ot her than tha

dfss ‘%P];%Id;j analg&? ues duzf:u?nnf eri.o O];Ht e

noznr and to oq:qiutt Jewlblod) vt Emaluy &mtm& Ntarige wheid ﬂﬁe Cblmi@wf

di fM.€rence sig
| evel during aq%%r

& B PR A atoris e AR, D

the display pe6i.od afe RRGRSSEOr RS, claimetbr.’m:m &5 otheresih isaid ai m 7,
wh d t di
S OGO M e ity B i o o

t he maxi num out put

provi di ng t he @FiFcaddhso figrmuldsinlning degicmlly eagh it yajue A5ty of
esistors 10 CQBHGCE@QddT53¥£f§?éﬁﬁé“¥ﬂ§ﬁiﬂ§jéﬂd‘ﬂaﬁﬁ&jdﬁﬂaalt.colour

difference signal sub-carrier, a plurality of second

. logic circuits for multiplying logically an inverted

15 wvalue of each bit value of said colour difference
signals and an inverted value of said colour difference
signal sub-carrier, a plurality of third logic circuits

- for

adding logically outputs of said first and second

logic circuits corresponding to each bit of said colour
20 difference signals, and a fourth logic circuit group
effective when input with outputs of said third logic
circuits and a clock signal generated at the phase
change point of said colour difference signal sub-
s carrier, so as to output a mid-point level of the analog
25 output range when the phase of said sub-carrier of
colour difference signal changes.

7.

A processor as claimgd in any preceding'claim,

wherein said digital-to-analog converter for converting
said digital colour difference signals into analog

30 _values, is effective to output a mean value of the
maximum output level and the minimum output level of
said analog values during a period of time other than
that for display and when said.colour difference signals

are

none, and to output an analog value corresponding to



tern1na|s and form ng nodes betmeen the resistors and bet ween- t he resistors
and rnlnals an.out put term nal of -said anal og value, MOS transi st.or:

tran&ui ssi on gates connected between each node..an n1nalfand @
5 sel ectively operable to conduct according to sﬂlml:lmum“ﬂm”} ence w _,
ignals, and an additional MOS transistor transnmssion daté | mserted -

bet ween the nean point. of the nodes an@®8sai d output terninal and operable

to conduct during a perlod of time other than that for display and 20 when

sai d col our _dif.ference Is ar e none. rocessor as clainmed in _

any precedi f§48 SPﬁ'Pangl a%gal&pﬁtwgegﬁ MAXATIM § o

out putting mtpuhnﬂe&leleamﬂdmmmmmjm d;fev&e]Cd\mirndﬂl# Sﬁeﬁcﬁllﬁf o

alternately 80&@ %g F% u&gﬁi ?J#éﬁh col our bur st

si gnal durl gap 3 F %? 3@# ® si gnal

out putting display pntdpdedmat@rehen¢EX|nun1va|u and n1n|nun1value of said

col our bgrsg si gngl #%% e@¥§1ﬁgh YR g&ﬂpﬁ t (f 4é¥ generating
Qnal Ta C

the col our burst Si Frocessor as aim9, said

col our burs@igitadr eeﬁea&mr cwmgrt;r has @i ufétrsttemrm::arlorfqn ovi di ng
ggxn mum val yeoeid&agdtael ﬁukimbu%pﬁ%ahevuse@ommeramﬂ%g gy, ovi ding

ni mum val ue of s I col OUﬁ' I’St SI gggng resi,stors connected_in
r

seri es 28 BEFRREn gﬁwanﬁ TaRFo¥, plmumn, output deyed st or
transni ssi oofgsatd analegt vdloel,veanplatality’ oEd resiwrers esi stors and

|, of d I
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digital -to- hﬂanbgalSnaadtGprmdngrnoéssabbtwsendtgetabsistaamahmg converter
for said | UBbtRgeR Ehd"PbsidtdriOanaeeeiiingdld, Nahd oleghit?kerfiaddd! o0 \J

converters for sa
of said analog value, MOS transistor transmission gates

connected between each node and said output terminal and

15 selectively operable to conduct according to said colour
difference'signalé, and an additional MOS transistor
transmission gate inserted between the mean point of the
nodes and éaid-output-terminal.and operable to conduct
during a period of time other than that for display and .

20 when said colour difference signals are none.

9. A processor as claimed in ahy preceding claim,
including a colour burst signal generator for outputting
maximum value and minimum value of a colour burst signal
alternately according to the frequency of a sub-carrier _ <

25 of colour burst signal during a period of time for
generating the colour burst signal, outputting a value
intermediate the maximum value and minimum value of said
colour burst signal, during a period of time other than
that for generating the colour burst signal.

30 10. A processor as claimed in claim 9, said colour
burst signal generator comprising a first terminal for
providing maximum value of said colour burst signal, a
second terminal for providing minimum value of said
colour burst signal, two resistors connected in series




two g¢olour difference signals, and which includes a COIQUL“QQL§£~E%322L~_‘_
geneator for outputting a colour burst signal, each output termn
said-first, second and third digital-to-anal og converter "”Iﬂ aid
colo&p’burst signal generator is connected in the common Mﬂﬂ {lﬂﬁy
transistor through a resistor or the |ike29whereby each oltptt 4 ewe
adjusted I ndi vidual ly, and a conposite video signal fornmed by conpoundlng
each signal is output fromsaid bi-polar 20 transi stor. 12. A video

signal processor substantially as herein- before described with reference
to the acconpargtweenrsaidgsir?s &3 second terminals, and MOS

transistor transmission gates connected between nodes
formed between resistors and between resistors and

. 5 terminals, and an output terminal of said colour burst
signal.
: S 11. A processor as claimed in claim 1, in which said

digital-to-analog converter comprises a first digital-
to-analog converter for said luminance signal, and
10 second and third digital-to-analog converters for said
two colour difference signals, and which includes a
colour burst signal generator for outputting a colour
burst signai, each output terminal of said first,
second and third digital-to-analog converters and of
15 said colour burst signai generator is connected in the
. common to a bi-polar'transistor through a resistor or
the like, whereby each output level can be adjusted
ihdividually, and a composite video signal formed by
" compounding each signal is output from said bi-polar
20 transistor. '
12. A video signal'processqr substantially as herein-
before described with reference to the accompanying
drawings. '
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