2222343 -1- MILTI - SCREEN PGENERATI ON CIRCU T This .|nvqnt|on relates to
d|g|t&£_4V|deo signal pYocessing circuits for wuse>~in, for exanple,
color. 5 tel evision sets (CTV) and vi deo tape recorders (V ,25%§%%§
concerned particularly with multi-screen generation circuits.

VTR pr-oducts, enploying new technol ogy 10 for displaying nulti-screens on
a single nonitor, are presently being introduced - -especially in Europe,
“America and Japan. Different multi~sér&en systens can provide different
types of .screen - for exangle 4-screen. 9- screen, _12-screen, or

16-screen, on one noni tH¥ R PRESRS ¥, CEF have one or nore of
such types, depending usually upon the nanufacturer However, in known

lti- CT, t d I t f
such 4 screen, ni¥o ThEepEinR”) S81akEET 3p THigiHAL, Y3482 " elEaoi co of
Sl ti - scrp:eueeaasngeeqivsny'ntsu nEped fise aipi vefiori zexahpleni t eololr ef er r ed

enbodlgrent§?ggv§_ggogrg§€gt Ah%?”&h&”vi‘h&bt EaBéO%ESr&ﬁEH gugizl,caaﬁa' e of

- freely displayling on screen_at a user ol c feen-4 and 16
di fferent cmmeﬁamlﬁullﬁrl% réth mwd tinfenaesn cggpeyation
sub- screengir&u$tl; screens, 13 sub-screens and- 16 sub- screens, according
to the size of the main screen. 30 . Another aimis to prbvide a
circuit capable of giving a free choice in the nunber of channels in a

mul ti-channel’ nwew, cT¥gardl e¥ER oprblacts,ybemplioydvry Iwé:wetechnoiogy

DrCodkit B8 SRS RO gk bR, S B Eh o ! "
presently being introduced - especially in Europe, America
~— - and Japan. Differehtumulti—5creen systems can provide
- different types of screen - for example, 4-screen, 9-
‘screen, 12-screeh, or lé-screen, on one monitor; a multi?
- 15 screen CTV may have one or more of such types, depending

) usually'upon the manufacturer.

However, in known multi-screen CTV systems, as screen

type(s) are fixed to only one or two of sﬁch 4-screen, 9-

‘20 screen, l1l2-screen or l6~screen modes, the choice of multi-
screens has been very limited for a given size of monitor.

Preferred embodiments of the present invention aim to

proVide a'circuit:capable of freely displaying on a main

25 screen at a user’s choice between 4 and 16 different

picture sourées in multi-screen mode, and'preferably 4

sub-screens, -sub—screens » 13 sub-screens and 16 sub-
screens, accordlng to the size of the main screen.

30 : Another aim is to provide a circuit capable of giving
a free choice in the number of channels in a multl-channel
mode, regardless of the number of available
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5 provided ‘a nmulti - een generation circuit for nerating one or nore
sub-'screens, in which ch sub-screen is a substantially -uniformy
conpressed version of a picture corresponding to one of a plurality of user
sel ectabl e channels, the circuit conprising input nmeans arranged to 10
receive video signals representing a plurality of video channels, an -

‘anal og-to-digital converter for digiliiigg t he video signals, processing
nmeans arranged to generate from said “video signals video data
represent i pgoadchkeinll tHafl eihs%ﬂ&gﬁ%%ﬁﬂ‘éﬂrﬁ%m eaehreg&basmnd! ng 15
to a different.video channel, " T'h accordarice wth n-screen node sel ection
dat a (wher%nﬂ €Tt or nore) and output means arranged to generate a
conposite video signal containing said video data, such that the plurality

of sub-screens i.spl gyed ,si mul t aneoysl v, 0 creen,

each in a respggg%é&%?ggﬁsqoo?°of tﬁﬁ"‘e %F?&P%tﬂ@qgeg%%lﬁbn ga?ggbglj'%g used

to sel®ct Bre¥sdeddaomulbi-scpeanagehgration| eirawit foxcgenarabdey, at

| east one ghet be e NsiBI8SBELLY ig;ﬁﬁ%@%ﬁbﬂ“%h%n%%&ﬂeh disphayi ng
P .

sub-screens in tmg,dlffgrent si zes’u 5 conmon screep. Preferably,
the sanpl i FEPFERBELALILN Udfisglyy-comprressed o¥oESien ©of B Pigtpre

aCC?r gancgcatréspbndingem‘mﬁl@ el ﬁptﬁmr@ﬂi& etaelr alder &btectabliet

i ncl udes ries,. a,synchrqni,sing signal_ Qenerator ngd _a

micr ocorrpu#%mggéigf urt ngggﬁdﬁ SQprising %np'%- "b"r}’ﬂ%nﬁr’-’%‘a€8§eg° t hat
receiMes xeceivecyidepnchirgnals nepresentingmt pluxpldityoresi wgdepgnal
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signals fromsaid ficroconputer, an arter :
» the video signals, processing means arranged to generate ;

-~

from lsaid video signals video data representing a
plurality of discrete video pictures, each corresponding
15 ° to a different video channel, in accordance with n-screen
mode selection data (where h is 1 or more) and output
means arranged to generate a composite video signal
containing said wvideo data, such that the plurality of
' sub-screens may be displayed:simultaneously upon a common
20 screen, each in a respective portion of the screen, the
selection data being used to select a desired one of a

| plurality pf selectable n-screen modes, at least one of B
the scféén modes being capable of simultaneously |
displaying sub-screens in two different sizes upon the i
~— 25 common screen. ?

Prefgrahly, the sampling rate of .the analog-to-
digital converter is varied in accordance with the screen
mode selected.

30 .
Preferably, the circuit includes dual port memories,
a synchronising signal génerator, and a microcomputer and
further comprises:
35 a command decoder that receives a vertical

synchronising signal from the synchronising signal




decodi ng them generates kcreen node information signals; 5 an

addr éss signal generator that conprises row colum witing and row col um
readi ng address signal generation circuits which generate witing address
signals which are applied into said dual-port nenories for reading/witing
operations, in accordance with the n-screen node sel ection 10 data; a
witing reference signal generation circuit (WRS). that generates signals
derived fromthe vertical and horizom & -synchroni sing signals generated by
the said 15 synchroni sing signal generator, and read reference signal

cor r espondigegexatioryr and nghaf nescrees wwade dsebeatinnddada £agekheni d

- conmand dew&ﬁr 1c@nﬂ!‘6i' gggﬂaial %‘)‘:oﬁprﬁdﬂ |1€ici~8é&m§§€8tVe%n& Vpfddeal 20
sanpled signal_, from sal generation circuit

witing ref erence Qd%?
and di spl aﬁm%t@%roﬁ%ﬂﬁr&%ﬁ&eﬂ’e informatdany sdanaliy col um
-witing address signal generators of said address signal generator to be
witten with dlspla node data_and control s .t he address generati.on 25 of
data 18 be writ AohaagReEs, Fagnal GRRPTSTOR HIAY GMREATHS BN/ SR o

hor|zontalwxﬁmdMmenﬂrmpw/qmmmmngeeadbmgda&dn355|éagnmhygﬂnenﬁtrmnd
synchroni sifg. g Q;'éa'w& e[fe}p%{ra‘t%gwl%& gogdd‘é‘eté% i ?n"arﬁ‘%ﬁ}iéﬂ Hpency

signal s f Pom A DasiC erm nal I"ay” nmo rom sai d

command deéppdded Héﬂ'—@éﬁﬂ-dl@‘llabsp¢é§p@€mméﬁ§ §Qrd negiddmg/oa itingiency
signal in aeeeLEarts, Wlhhahesraaﬁééeﬁﬂtﬁnﬁ?e selfatd ) i SHIGASIY at es:

t he cl ock S|%nals for' the anal og-to-digital 35 converter; -4- a first
nultlﬁpexeﬁa Rdt multipl exes address signals generated fronlsald addr ess
signal generator according to control and then applies said signals as

address data to

a writing reference signal geheration circuit (WRS).
that  generates signals derived from the vertical and
horizontal synchronising signals generated by the said

15 synchronising signal generator, and read reference signal
corresponding with Writing after receiving display mode
data from said command decoder; :

a writing display controller that receives a vertical
20 . sampled signal from said writing reference signal
generation circuit and display mode data from said command
decoder, then designates row/column writing address signal
generators of said address signal generator to be written
with display mode data and controls the address ééneration

25 of data to be written; |

an analog-to-digital clock generator that receives
horizontal synchronising signals generated from video
signals of said synchronising-signal generator together
30 “with reference frequency signals from a basic clock
terminal and display mode data from said command' decoder,
then demultiplies respectively said reference frequency
signal in accordance with the n-screen mode selection data
and generates the clock signals for the analog-to—digital

35 converter;



said dual port nenori ‘ 5 a serial-parallel conver‘ t hat produces a °
digitized signal of sald video signals by control of said dual port
menories, and serial |um nance data and col our data after converting to
parallel lumnance data to a first and a 10 second | um nance and a col our
term nal under the control of said serial-parallel converter; a wite
timng generator that receives saanan clock signals for digitizing video
signals according to display 15 node- selection from said

anal og-to-digital fi%%_%%uﬂ%&?i@k@% tAa¢. gualt-ip%kege BRkreds SSgrRald ©
signals and wite-begin signals fromsaid witing reference sjgnhal. '
gener at or , 98RETREEA FERRy §R4S BGArPSS SilgRals IPBRTALLT: agFPTdddhdo

| um nance aafiteeloandsitiet =ppiidd Whidrsfghall<0as sadrakspPdadlal do
converter, toge Egﬁ wi th address switching and data transm ssion signals
p

for the fiP8t PE%&r PeRRE 185do generates a data transmission signal,
DT, wh§ch runs a transm ssion control to R.CAS (Row Col um Address Strobe),

and WVE (Wite Epa er i 0 lpOr t AP he
regi ster of ser |g.a L%%)?%‘ E gkgggélt%ﬁggrg%%eﬁ% (?r{?%%ggtfgo F‘ﬁgﬁtﬁgg‘é’f ves
- hori zont al signakr ofi sadg vidral signedsssydcoptrhiontssaddsidyadl pgatter at or
and si gnal ﬁeﬁxfz?%éa' gnae&sggaiempgﬁgﬁw dgﬂa. aﬁPOEBléﬁ%t b3ta aFERey ates
burst gate pu ses.én clock signals for a digital-to-anal og converter and
t hen gener@PBY¥eSERNGl tQ RAraliehl duranansst data i kPng iRt sardcdrding to
dat a {@ad; sééond lumifahdeCRnded icBldiAltOHAIMAT GHbél- EAke@BNdFA from an
addr ess des#gnat d b¥.gﬁnerathgn of data fromsaid -5- row colum - ,
readi ng add e§§1§eﬁ§ AB1IoRAERLLGL: SOPYRTERE Faddr ess signal generator
acgording to serial clock colum _
- _ a write timing generator that receives sampling clock
signals for digitizing video signals according to display
15 . mode selection from said analog-to-digital clock
generator, and dual-port memory write-enable signals and
write-begin signals from said writing reference signal
generator, and then generates control signals for first
.and second luminance and colour signal selection for said
.20 serial—parallel converter, together with address switching
and data transmissionfsignals for the first multiplexer,
and also generatésﬂa_gata transmission signal, DT, which
runs a transmission céntrpl to R/CAS (Row/Column Address
Strobe), and WE (Write Enable) terminals of the dual-port
25 memories and the register of serial port;

a read timing generation circuit that receives
horizontal synchronising signals from said synchronising
signal generator and signals from said reference frequency

30 clock section, generates burst gate pulses and clock
signals for a digital-to-analog converter and then
generates serial clock_signals and control timing signals

according to data read;

35 a latch section that outputs multi-screen data from.
an address designated by generation of data from said




signals fromthe read gam ng generation circuit, and-then | atches accordi ng
to the first and seco | um nance and 5 col our signals based on clock
signals; and a data multiplexer that m xes data fromsaid |l atch section
according to the control clock of said read timng generation circuit and
then outputs to the digital-to- 10 anal og converter. |n another aspect,
the invention provides video processing and/or display apparatus provided
with a multi- screen generation circuit according to the first aspect of 15
the invention. Such apparatus nmay cangrise a color nonitor and/or video

recorder. The recorder nmay be a tape recorder. 20 For a better

under st angdpRgceiumhe féa/&mc_!; ORgg@agst é{mmt E:Qr%%’I‘tsmiﬂoi?e th¥ ri ed
into effect, reference_w | %g be made, é y of eéang to the
acconpany?ﬂﬂrﬂﬁﬁgﬁéﬁﬁéﬂl898F5 REsaCFREQAREHLO §er1a BCKUFOImNS 4 bl ock

di agram oélgﬁelsxnn‘ahetné gefdl timingeganegantoat cdpcudyst amd eterdyi ng

the present jnvention;..Figure d f exanpl e
of 30 afﬁ%ﬁ:*‘ @rcé“‘é’r?dg‘@réﬁéﬁiéﬂ FF‘E% %g'ldc t%e&%@%tQ%lﬁﬁghgg %QI%FI gure 3
is a ﬂnrecdéourlsdqnaﬁsubaSédagnamﬂobka51gna&§bea@ﬁ.an anal og-to-digital

cl ock generator 188 of Figure 2; -6- Figure 4 is a timng diagram
iI'lustrating an exanple of o eratlon of the clock generator of Fi ure 3;

"Figure 5 is a @odat@engulinleneyrthabf nikescdatia Frpmesaidr latch gure 3;

‘Figure 6 éécﬁlaﬁrscésfaihedtG'Eﬁé“éoﬁhﬁHMYﬁﬁdﬁk:%E %éqapkaaaftamWhgtlng
di splay control | er 140, of "Figure 2: 10 g% | g,a_di agram-
|IIustralgﬂﬁeﬁiﬁﬁﬁpeénﬁpult and then outputs to he dlgltal-to-

10 analog converter.

.In another aspect,  the’ invention provides video
§rocessing and/or display apparatus provided with a multi-
screen generation circuit according to the first aspect of

15  the invention. | -

Such apparatus may comprise a color monitor and/or
video recorder. The recorder may be a tape recorder.

20 For a better understanding of the invention, and to
show how the same may be carried into effect, reference
will now be made, by way of example, to the accompanying
diagrammatic drawings, in which:

25 : Figure 1 is a biock'diagram of one example of a
multi-screen generation system embodying the present’
invention;

Figure 2 is a block circuit diagram of one example of
30 a multi-screen generation circuit of the system Figure 1;

Figure 3 is a more detailed circuit diagram of an
example of an analog-to-digital clock generator 188  of
Figure 2; '



wavef or ns generated i he witing display control I‘ 140 of Figure 6; and -
Figure 8 is a diagramTllustrating exanples of 15 the actual conposition of
mul ti-screens in use of the systemof Figure 1. In the systemof Figure 1,
video signals are divided into RY, B-Y and Y signals in a 20 '
denodul ator (DVMR), and an fsc signal is trapped in a color difference signal
trapper (CDT). A controller receives control signals and clock signals
which relate to display node and are generated from a m croconputer

(M COM, and generates sanpling cl ock"§|'gnal s (ADCLK, DACLK) which are 25

output respectively to an analog-to-digital converter (A/D) and a
plurality of digitakgtigeangl A% coN¥aN8i§ DAL ram DARLudtgatined amta from
the anal og-to-djgit P converter (F_A/ g) I § ptocessed, thro he coptroller
and st or edeX#M@Ll8| 9 aPPFyagimBuS - b5R cﬁré’ﬁ%r geneTyhPY tﬂl%!}é#g‘%e %\M
according to the display node control signals. Then, video signals for

mul ti-screen displ stored_in saj - - | r D4,
are read out, anal %9958 Fanhg %lggﬂ%:g'h@t 'gEE%%Eﬁ (%‘%ﬁ\?‘gr%ﬂ%A rough
DA3, sychgemeratornobuFdguyet d3;pul se by the 35 controller _and encoded
~in a encoder, to provide -7- synthesized video signals in nulti-screen
configuration. Referring nowto Figure Z, the contraolley, of Figure 1
conprises a nulti-E&GBER BehSr Bt MOKecARtGided Girawido fhadeam o #re
detail, a &psmprd sscadﬁi-iwnghauspmgi ventxoldidr Qald YofSyRdueaors si gnal
froma synchronous signal generator (SYN) 1 and nulti-screen node command

data together with control signal's through lines 11-14, generated fromthe
M COMa@f Fi gure 1, Fagdré0 7 alsera détadran tildmstymicing eexampllesy obde

S\e_/l. ection yaveforms generated in the writing display controller 140
of Figure 6; and

Figure 8 'is_a diagram illustrating examples of
15 the actual composition of multi-screens in use of the
system of Figure 1.

- In the system,of Figure 1, video signals are

divided into R-Y, B-Y - and Y signals in a

20 demodulator(DMR), and an fsc signal is trapped in a color
difference signal trapper .(CDT). A controller receives

control signals and clock signals which relate to display

_ . mode and are generated from a microcomputer (MICbM), and
~ generates sampling clock signals (ADCLK, DACLK) which are
25 dutput respectively to an analog-to-digital converter
(A/D) and a plurality' of digital-to-analog converters

(DAl to DA3). Digitized data from the analog-to-digital
converter (A/D) is processed through the controller and

stored in a plurality of dual-port memories DM1 through

30 DM4 according to the display mode control signals. Then,
video signals for multi-screen display, stored in said
dual-port memories _DMl through DM4, are read out,
analogized in the digital-to-analog converters DAl
through DA3, synchronized_in burst gate pulse by the

35 controller and encoded in a encoder, to provide




dat.a signals 4p, 9p, ), 16p. An address signal egenerator 20
conprises row colum witing and row col um readi ng address signal 15
generation circuits (ASG 21-24 which divide image data for ‘displaying a
nunber of nulti-screen nodes into each domain of screen and generates
writing address signals which are applied into the dual -port nenories
(DML-DM4) of Figure 1 for reading/witing operations. Awiting 20
ref erence signal generation circuit (WRS) 30 generates a
- vertically/horizontally synchronous signal, which is generated in said
synchronous signal generator 1, and £ading reference signal corresponding
with witing after .receiving display node data from said conmand decoder
10.- 25 A writing display controller 140 receives a vertically sanpled

si gnal fsomthesiged i vifeerelanals sigaplEtnEraersncopfdgrura¥domnd di spl ays

node data fromthe command decoder 10, then designates row colum witing
addr ess si gnal ators 21, 22 of he addr erat 20 to
be wri ttengvvithgg]%% $57 1RG4 £%n ggrﬁer a‘dﬂf‘%&’%gg%’ér& on of
data to Migutetencdmpamwag;aomdm;nf$cneenkgﬁneratdnmw¢1fhuﬁt188'

[ ece! ¥es it OBbAbEY SR PNAUS o A0ELE1 057! BbRAahHOREoddeq sl nal s

by said s ronou nal ‘gener nal's of
4x3. 58 wmzhart onea:ebiaase% al cy@@tqumlm S(meb;omsmg@ga@hmﬁéomataa from

??Ld ggc accor din %anhhen?gggy%%bgll Yﬁ?spﬁcgﬂﬁplMughg_éf%fgghg+%1 |
u ? i i :
4p, q9p %@S%rcﬁrﬁbgﬁé I%laont)°%g1%’én8it§ 5%@1 o%ﬁg%?gﬁalt % for ltohe
anal og-t Q-ichegi t Bi-Tapveeherated ofrémgthe MICOM i oft Figunepl Bxemandd
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data signals 4p, 9p, 13p, 16p.

An address signalﬁ_generato; 20 comprises
row/column writing and’ row/column reading address signal
15 generation circuits (ASG)'21—24 which divide image data
for displaying a number of multi-screen modes into each
domain of screen and generates writing address signals
which are applied into the dual-port memories (DM1-DM4)
of Figure 1 for reading/writing operations. A writing
20 reference signal generation circuit (WRS) 30 generates a
vertically/horizontally synchronous signal,'which is
generated in said synchronous signal generator 1, and
~ reading reference signal corresponding with writing_after
. receiving display mode data from said command decoder 10.
25 A writing display controller 140 receives a vertically
sampled signal from the writing reference signal
generation circuit 30 and displays mode data from the
command decoder 10, then designates row/column writing
address signal generators 21, 22 of'the'address signal
30 generator 20 to be written with display mode data and
controls the address generation_of data to be written.

An analog-to-digital dlock generator(A/D CLK) 188
receives horizontally_synchronous signals generated from
35 video signals by said synchronous signal generator 1



I n accordance with c,rol dat a decoded by the dec‘er 10, and then appli.es:
the signals as ‘addresS data to the dual port nmenories DML through DW4 of
Figure 1. A serial-parallel converter (SPC) 50 produces a digitized 15
signal of the video signals by control of the dual port nenories DML

t hrough DM4, and converts serial |um nance data and color data to parall el
data, which is provided to first and a second |um nance termnals (YA, YB)
and a color termnal (YC) under the control of the serial- 20 parall el
converter 50. A wite timng generate®-70 receives sanpling clock signals
for digitizing video signals according to display node selection fromthe

| t ital t d al -
ot o en i asthEn i StonefE bbY Hid i 87, Fr 8 i $10gk once
si gnal gammmﬁnn13w4fsndiﬂnﬂi@mmplayemodeudaﬂasfgamlsaﬂ& ¢ommandnd
dlu d
conver t e JagRgE 01 EALA dehdTEARITRE"redBebivelly AHS MR PHE wlx |
signal s ffrequiempym:cmd@ngi ‘éQtheose&ﬁ&téF’Qo der &eP a I3 @F ghal  whi ch
runs at éél@ﬂgcoa Olsﬂe 0 Elﬁl &RoY6 Adgeest $bhgbahd diptam

Addr ess Strobe

t I's of .th
and the rrergsest%iosictﬁ&miai ABELK (o LRR raARLAST hE GLhSAAA DY

circuit HbAwnetdesa/D of- thﬂreomtally synchronous signals fronithe
synchronous signal generator 1 and signals fromthe reference clock section
(4fsc), generates burst gate pulses for the systemof Figure 1 together
with clock si gnalls fHirske suditjipbexes- affl oguddimkeresp addresshen

genengy essisg%{]a ?Eﬁ%‘fa%'eﬁnaffon’i‘nga?ﬁmard@rééen é‘ﬂgﬁéﬂ%bﬁe%%wrd'm to data
nead. in acgggdegge_wf%gpg%%tggfléggge nco% % é;nkhe decoder
10, and then applies the signals as address data to the
dual port-memories DMi through DM4 of Figure 1. A
serial-parallel converter (SPC) 50 produces a digitized
15 eignal of the vided-sighéls by control of the dual port
memories DMl through DM4., ‘and converts serial luminance
data and color data: to parallel data, which is provided
to first and a second luminance terminals (YA, ¥YB) and a
color terminal (YC) under the control of the serlal-

20 parallel converter 50.°

A write timing generator 70 receives sampling
clock signals for digitizing video signals according to
display mode selection from the analog-to-digital clock

25 generator 188, and dual-port memory write-enable signals
and write-begin signals from the writing reference signal
generator 30, and then generates control signals for
first and second luminance and color signal selection for
the serial-parallel converter 50, together with address

30 switching and data transmission signals for the first
multiplexer 60, and also generates a DT signal which runs
a transmission control to RAS (Row Address Strobe), CAS
(Column Address Strobe), and WE(Write Enable) terminals
of the dual-port memories and the register of the serial

35 port. A read timing generation circuit 80 receives




10 addresses designatdd by generation of address data by the row colum
readi ng- address generation circuits 23, 24 of the address signal generator
20, according to serial clock colum signals (SC) fromthe read timng
generation circuit 80, and then |l atches the signals on the first and 15
second | um nance YA, YB and color YC termnals in accordance wth the clock
si gnal s. A data nultiplexer 100 m xes data fromthe | atch section 90
according to the control clock of the read tim ng generation circuit 80 and
then outputs to the digital-to-analog converter of 20 Figure 1. As shown in
more detail in Figure 3, the digitat9cl ock generator 188 of Figure 2
conprises a reset termnal (RESET) 41, a reference clock (4fsc) termnal 25

42, r|zont sync nous_si gn , d gh third
di spI ay Yorﬁ(’g‘%’ %ouﬁ6§i9%ﬁ§nnaﬁgoﬂ4 tl‘% E@&&% ar e
connect eﬂg:m]t hgenenmmﬂ decantbrsignals \firom sthe gnaferencevedask t he reset
t erm nal pa thro do 2) g3 o] er wth
the " oSt bt IERE) gk ALES “harst qatetipdlfes kot M §

ent er ed systam AND @@@Nﬂﬂﬂl tegethes ot c Pckh§#gm9k§u€°ANPPQS ent er ed

I Nt o g heg g‘ie éfiﬁ%néﬁéleé éawv&ﬁapentfhl anél enénDabheaaeeEFh%rimen t he

entire sy mis initialtzed The first dis el egti

£ er ni nalClaFk s SdgRFS eﬁné %ﬂ{ltil?ﬁﬂut tﬂ&itngofs IRA ‘IE) ‘_‘Lga%t? t hr ough
an inverdafa Mgad o an input port of a NAND gate NA12. Each out put port. of
t he NAND gates NA11l and NA12 5 is connected to an input port of a NAND gate .
NA13, the output port of which is connected to the data port D of the
D-type flip-flop CFdlich sectidr 90t putppbst mylsi-spyeen data from

\_ 10 addresses designated by generation of address data by the
row/column reading address generation circuits 23 24 of
 the address signal generator 20, according to serial
clock column signals (SC) from the read timing generation
circuit 80, and then latches the signals on the first and
15 second luminance YA, Y¥YB and color Y¥C terminals in
accordance with the clock signals. A data multiplexer
100 mixes data from the latch section 90 according to the
control clock of the read timing generation circuit 80
and then outputs to the digital-to-analog converter of

20 Figure 1. -

As shown in more detail in Figure 3, the digital
~  clock generator 188 of Figure 2 comprises a reset
terminal (RESET) 41, a reference clock (4fsc) terminal
25 42, a horizohtally synchronous signal terminal 43, and
first through third display mode selection (9p, 4p, 16p)
terminals 44, 45, 46, which are connected to the command
decoder 10. When a signal received on the reset
terminal 41 is passed through invertors (N11, N12) and,
30 together with the output from the horizontally
synchronous signal terminal 43 is entered to an AND gate
AN11, and the output of the AND gate AN11l is entered into
the CLR terminals of two D- -type flip/flops DF1l1 and DF12,
then the entire system is initialized.
35 '



flip-flop DF11 is conn’ed to an input port of a N‘ gate NA15 and to an.
I nput port of an exclusTv

e-OR gate 10 EX011. The out put port Q

of

D-flip-flop DF11 is connected to the NAND gates NA1l and NA12. The
out put port of the exclusive-OR gate EXOL1l i s connected through an invertor

N15 to the data port D of the D-type flip-

flop DF12, whose output port Q

I's connected to an input 15 port of the exclusive- CR gate EX011l and to ‘an

input port of a NAND gate NA14,

The output port Qof the flip-flop DA12

is connected to an input port of the NAMD-gate NA11. The first and second
di spl ay node selection 20 term nals 44, 45 are connected to i nput ports of

an OR gate ORLL, whoge opfput pagggtﬁgft AR Lt DohneL bR 1 S &Y 4

sel ection term nal

are connec

‘The out put qamnaecbedt hboORyatlapor 1paxd mﬁ m:NQHDe ke Nah:lelcmdect ed
to input 23y RIS 49£ %@:&%&emw& 5A16n e%pggfe/%f a g:&eeputs of

t he NAND gat

16 generate, rou
out put ter MR- 47 EacBi guspPUkhPertc f r@%megévﬁﬁ H’F\l&népéglv‘f
si gnal sstOi%I %é@heé’céﬂmt% | 4n agfiphdapertviéh a maND gssteemmadet&ﬁe

S ROEF oPE IR Y SOTBPRERN BR. (iA9a e 4BoF ki ef or 7

(4b) is a thgnad-typet £adp3FlopeDRLY £r mi neﬂ'hélloutphthr |pzmtaml pLsyhehr onous

sel ecti on.
(4a) is a

si gnal
NA17 if 9-

SRR OP L o e ERe R bl Lt WA € "Rl

ate NA17 t g cIock

D gate
i rst

t hr ough t higedediN&l 3y and et i gn tiaputhaperiaofimn weleswa-oRngte_oN

respechipvelyoy Waveid m (e aébeet@utof' gﬁamg -egpNANRP1gat g NAL7

n 4-screen node or 12th screen

2-Screen di.splay 1Is MW|tten whe

%. c | everongeched 9 sthe WWANDhIRRPSNALL and NAL12. The output

15

20

25

30
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port of the exclusive-OR gate EXOll is connected through
éﬁ invertor N15 to the data port D of the D-type flip-
flop DFl12, whose output port Q is connected to an input
port of the exclusive-OR gate EX011 and to an input port
of a NAND gate NAl4. The output port Q of the flip-flop
DAl12 is connected to an input port of the NAND gate NAll.

The first and second display mode selection
terminals 44, 45 are connected to input ports of an OR
gate OR1l1, whose output port together with the third
display mode selection terminal 46 are connected to input
ports of a NOR gate NOR12.  The output ports of the OR
gate OR11l and the NOR gate NOR12 are connected to input
ports of NAND gates NAl5, NAl6 respectively. The
outputs of the NAND gates NAl4 to NAL6 generate, through
a NAND gatevNAl7 to a clock output terminal 47, a signal
which controls conversion of analog video signals to
digital signals in accordance with a multi-screen mode

selection.

In the operation timing diagram example of Figure
4, waveform (4a) is a reference clock signal (4fsc) input
on terminal 42; and waveform (4b) is a signal input on
reset terminal 41 or horizontally synchronous signal

n the




! -

'di spl ay sel ection terni ndl s 44 45, 46 are LON HI GH, COWrespectivel y.
Wavef'orm'(4e) is an out put S|gnal of the 10 NAND gate NAl7 if first and
second screens of a 13-screen display are witten when the logic |evel's of
the- first through third display selection termnals 44, 45, 46 are LOW
LOW HI CGH respectively. 15 Figure 5 is a diagramillustrating
shifts of counting state generated in the output porfs Q of the D
flip-flops DF11, DF12 of Figure 3. In the nore detailed circuit diagram of
“Figure 6, 20 showing the witing display.controller 140 of Figure 2, the
I nput ports of AND gates ANl through ANA are connected to first through
fourth termnals 141 t hrough 144 whi ch recei ve di spl ay node sel ection
signal s (4ptefpinalp43L.6p) Waverbhm dqamankts dasodutpud siighajuref 2thes The

out put port Al a Al qﬂzﬁ g NOR
.gat e NOR1L t%ﬁﬁdé fe NRE'Q 1%'&59 gl:rte@n #Pﬁ 066 DF1™ and an en J}%iag J§:grat EN
of a count elOQJkoFlleveAﬁ oft the Fdr thﬁah Ij-}'tiﬁi% dispLlay oFebretinn an

output of apelRYRRLEr 4NA043re &Qn%%t edrtR, andi gabw FespEdtiv8Byout put

of which is connected ta an input port, of.an whi ch

connect & ‘HWPYE%BFﬁ‘er( 4d) s p%? %‘E)'FB“t siopa ePf?%E"rﬁ %ﬁﬁaﬁ?\dbtén

mul ti - scr eemheanyeseireensmgdel orenzithalsciréen oflhe2-mdmeen pdispbayt bs AND

gate AN5 is t o} f teh 5 t ) 12- A

Peset port USTCERR BRG’ thd PREIE v o Ft £ G n g epyrat?

connect ed rdésptayi sellectdonctermioals R4and Sl ddk gne tOWK BIGH, t WoWst age

count er Qut p ' I faEh
mgs%%gﬁvely Wav % o t(&e)qaso a@%ﬂ% ég\a? ofNene

count er arelconnect e he I'nput_ port | exer MUX1.
Anout gt QJMD»[ gatauNalLg| dfe£ipskl and second screens of a l3-screen

display are written when the logic levels of the— first
through third display selection terminals 44, 45, 46 are
LOW, LOW, HIGH respectively. -

15 Figure 5 is e diagram illustrating shifts of
counting state generated in the output ports Q of the D-
flip-flops DF1l1l, DFl12 of Figure 3.

In the more detailed circuit diagram of Figure 6,
20 showing the wriﬁlng display controller 140 of Figure 2,
the input ports of AND gates AN1 through AN4 are
connected to first through fourth terminals 141 through
~ 144 which receive display mode selection signals (4p,
- 9p, i3p, 16p) from the command decoder 10 of Figure 2.
25 The output ports of the AND gates ANl through AN4 are
- connected through a NOR gate NOR1 to a data port of a D-
type flip-flop DFl and an enable port EN of a counter
CNT1. An output port Q of the D-type flip-flop DFl1 and
an output of an invertor N140 are connected to an OR gate
30 OR1l, the output of which is connected to an input port of
an AND gate ANS, which is connected on its other input
' ports to a reset terminal 145 and a multi-screen
conversion signal terminal 146. The output port of the
AND gate AN5 is connected to a reset port R of the

35 counter CNTI1. '




connected to the cl oc@rt -CK of the counter CNTl‘d t hrough an i nver't or
N140 to-the cl ock port of the D- type flip-flop DF1 and input port of
the OR gate ORl1. 10 Qutputs QA through QD of the counter CNT1l generate
witing control signals through witing control ports W0 - WC3; and

- outputs of the witing control ports WO through WC3 are configured to be
entered into the AND gates. AN1 through ANA. 15 In the tim ng di agram of
Figure 7, illustrating an exanple of opg ?atlon of the witing display
controller of Figure 6, (7a) is an outpli signal of the output port Q of
the multiplexer MUX1, and (7b) is a "H GH'" waveform 20 of the third display
node sel ection (13p) @gdEtapoi€314thi aatl sherditicaddy ssypAbr@Hay node

| ect t 41 14 t
(T6m) tor m¥EEmatat s%&Tne%Aifs 4rg CpfEetll LdpedhivRId B osgL oot on
termnal 145oged nhenmldmocle@msaezxc@ﬁvar§wgns§|ag|¢alcq%hﬁma@N'Ii4% (7d)
S an(nnpgégggtrm ObHﬂﬁuﬁﬁé5§t9A§]roéghé;)@i EM}dﬁg@tgc Gfmtnéd al so

a control Vavef o Writihg control rou (7e)
i s an eSabl eowntenl ONT2,heCNEA parecgemcteérl ?{rleé? :hg‘e 1; and

~é§g) :ﬁ ?Eéﬁg+F9gtratlve dla:ﬂnt$ut$?%5gtogotheQmﬁlﬁﬂpiék?gqNUXllps flop
mul ti - scr eeRORBREEGAr &9 obhe( Qif’c?‘s %919% %ﬁpl efSS@% ?°ﬁﬁ}ggcr 2en df S%| ay,
(8B) is an gxasALA @n AildverternN140- 8- thesp¢hg¢k(g@):t. SKawfexeh®l B-of a
exanpl o of ERBeofa T onPRy DFRe S HPHE diofk BTG IO A L 2o
Fi guregol tbutguits QA through QD of the counter CNT1l generate
v writing control signals through writing control ports WCOo
- WC3:; and outputs of the writing control ports WCO
thréugh WC3 are configured to be entered into the AND _
gates AN1 through AN4.
15 ' :
In the timing-diag:am'of Figure 7, illustrating
an example of operation of the writing display controller
of Figure 6, (7a) is an output signal of the output port
0 of the multiplexer MUX1l, and (7b) is a "HIGH" waveform
20 of the third display mode selection (13p) terminal 143,
whilst the first and second display mode selection (4p,
9p) terminals 141, 142 and the fourth display mode
selection (16p) terminal 144 are "LOW". (7¢c) is an
~ input signal of the reset terminal 145 and the multi-
25 screen conversion signal terminal 146; (7d) is an output
of the output ports QA through QD of the counter CNT1 and
also a control data waveform of the writing control ports
WCo through WC3; (7e) is an enable signal of the outpqt
counter CNT1 from the NOR gate NOR 1; and (7f) is an
30 output signal of the output port Q of the D-type flip-
flop PF1.

In the illust:ative diagram of Figure 8, showing
an actual multi-screen configuration, (8A) is an example
35 of a 4-screen display, (8B) 1is an example of a 9-screen

’ 'ﬂ_xa-_.




w || be given. Wien a lyscreen node is set with a vertical reference of 240
| ines and a horizontal rerference of 372 10 dots to wite a field display
to the dual port nenory (DML-MD4) of Figure 1, three out of the four

dual -port nenories DML through DV are used as Y (YA, YB) and two of the
dual port nenories DML through DMV are assigned to C, (B-Y), (RY) as the
band width ratio of the Ium nance 15 - signal Y and color signal Cis about
4:1. The dual port nenories DML t hrough DMA can be configured into areas as

in Table 1 bel ow. 20 SCREENS VER SYNC(Ii ne) HOR SYNC( nunber) 4
120 _ 186 25 9 -13- 80 : 124 13
60 for 1-12th screen 93 120 for 13th screen 186 30 16

60 ona
synchroni SI ng SI gﬁal(e%éner at eﬁ %esioﬁ%héoggugb?grﬁg@jg%ér at or&é froma

vi.deo i npuf8B)gAsl aanexm@lwg 5@ e scareate fesB¥B{uency signal fromthe
reference clock termnal (4fsc) are 5 entered into the analog to-digital

cl ock generator 188 and witin ef eren nal .genera 30, and data to
select the sane di ¥ f"aysa’hsei‘é‘g?iFhr‘b“ﬁ ﬁﬁ? Iﬁa’ed"fa%r‘b‘h@ 81:|1%e eFYSFEn
througrsthee%fiw&adntabcbm eithinncefieceniee b Flgures 1 throughs 8ase,

di splay no lg é o] data 4p, 9p, 13p, 16p fromthe comuand decoder 10,
gener at ed g %I % de selectlon command, is entered into the

When a l-screen mode is set with a vertical
reference of 240 lines and a horizontal rerference of 372
—~ 10 dots to write a field display to the dual port memory
' (DM1-MD4) of Figure 1, three out of the four dual-port
memories DMl through DM4 are used as Y (YA, ¥B) and two
of the dual port memories DMl through DM4 are assigned to
C, (B-~Y), (R-Y) as the band width ratio of the luminance
15 signal Y and color signal C is about 4:1.

The dual port memories DMl through DM4 can be
configured into areas as in Table 1 below. '

20
SCREENS |- VER SYNC(line) - ' HOR SYNC(number)

v -----------------------------------------------------

4 120 186

25 | 9 80 | 124

13 60 for 1-12th screen 93

120 for 13th screen 186

30 e e e ] e o e e o e 2 e ] o e o e e e et o o o e

16 60 93

Table 1
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anal og-to-digital cl ocl.enerat or 188 and the witi n‘ ef erence signal
generation circuit 30. At the same 15 time, a clock signal is
generated as a result of conversion of a video signal into a digital signa
in the anal og-to-digital clock generator 40. Now, referring particularly to
Figure 2, a signal 20 (4a), which is the same as that at the 4fsc port of
"Figure 2, is applied as a clock signal to the D-type flip-flops DF11-DF12

t hrough the reference clock port 42 of FHgure 3 and the D-type flip-flops
DF11-DF12 are reset according to the input signal (4b) of the reset

term nal 41 and horizontally synchronous signal termnals 41, 43 25 and
therefore initializéd. verficali sand mhogi alg- SynCHTERIAIntheFdORAL er

referred toganerdtdd By OtheSi Sthisndeseisalghl ﬁéreﬁoa 3el egémd amode
of multi-sc n accorq;4 %.t0|rgﬁﬁ sﬁgnals of the % secqond, third 30
screen sele@@ &R $19P8%H e 4X %458 Mz JBeTeERNCR A AFPEUSRLY,
reference CEQ@népr faon nghe 9t £epentd aktocks téemamgml | (4fsc) | arehe
4-screen_nbpde,8A I ] a

hor | zon[%l I ?%ﬂ?ﬁ?ﬁr ﬁéﬁ‘g eﬁl}genaggf"gégaggnaég% S‘ %f%c’lg \gs]%}n 188 ¢ hat
when the cl eol iwritingledefesiegesl sighal genpyatar aﬂ.oﬁm&gﬂﬁba4tps
generated. Lpibhe e 5@3 egaa(fgn%s;seeab rm?) 8&9&@599&3; 8prapfghireontal | y

synchr onous slgnal to 1/ 3, 8nal such as 4C
of Figure 41ss Qé"ﬁé' d&drough,the W%c’-%ﬁ%n@e@mﬂ‘%@e egpdsr LRt he .

case of the 16-screen node of Figure 8, a horlzontally synchronous si gna

S d|V|ded into 4, so that 10 a sigha such 0 u |s g ner at ed
- thus,X¥he 4fsc si Ralthy (#ii? glectlog éata S
W, 13p, 1l6p from the command decoder 10, generated by

display mode selection command, is entered into the
analog-to-diéital clock generator 188 and the writing
reference signal generation circuit 30. At the same

15 time, "a clock signal 1is generated as a result of
conversion of a video signal into a digital signal in the
analog-to-digital clock generator 40.

Now, referring particularly to Figure 2, a signal
(4a), which is the same as that at the 4fsc port of
Figure 2, is applied as a clock signal to the D-type
flip-flops DF11-DF12 through the reference clock port 42
of Figure 3 and the D-type flip-flops DF11-DF12 are reset
according to the input signal (4b) of the reset terminal
41 end horizontally synchronous signal terminals 41, 43
and therefore initialized. At this time an analog-to-
digital (hereinafter referred to as "A/D") clock signal
is generated, based on a selected mode of multi-screen
accofding to input signals of the first, second, third
screen selection (9p, 4p, 16p) terminals 44; 45, 46.

20

25

30
For example, if a reference clock for a single

screen is taken as the signal 4fsc, in the 4-screen mode

8A of Figure 8 the clock is divided by half when a
horizontally synchronous signal is taken as a reference

35 signal, so that when the clock is divided a signal such




In the case of the 13-st{een node 8D of Figure 8, di«isions can be nmade
differently on the corrésponding 15 hori zontal lined in such a way that
- 16-screen and 4-screen can be generated preferentially. Cocks to generate
4p, 9p-13p, 1l6p are converted according to the input logic of the first
through -third 20 di spl ay node selection term nals 44, 45, 46. That is,
when witing 9p, the output of the NAND gate NAl17 is a third division of
4f sc, so that the output is generated in-the sane way as when the first
di splay node 25 selection termnal 44 is "H GHd' and second, third display
node selection termnals 45, 46 are "LOWN. Wen witing 4p or the 13th
screen of 13p, a signal such as 4d rsl8emerated if the second display node
selection terminal 45 is "HGH and the first and third display
sel ecti on @50 42 1@f FiFHEe 14 igcgeneatey. \Wien witing 16p or the first
t hrough 12th screen of 13p, a signal such as 4e is generated if the third
di spl ay node se] ection termnpal 46 is "H GH' anpd e first and second
di spl ay node si%c‘[‘l'i‘%nc?ﬁian? althes p-spresn m‘?.%%\'/gg:%gf Figigre AcoRdingly,
based on &worizortaiily leyrichrcaronisidigrahcds suabtedidma ternjnalsd3
connegt ed e t i Fi £ t he, Af [ at_.th
refer ncet(tl:’ll(-&é:t:kré téé%aﬁ%s%él\?%s dﬁ/i? eg;la%%sepégﬁsi e‘%é.bisfl%]&i he %ﬁ%%’al at the
first thrdhgh 4fisa csidnpl ais mbifeided oy iDn signal ternminals 34-46. At this
time, if it is assuned that the output port Qof the D-type flip-flop DF1
is QL and the output 10 port Qof the D-type flip-flop DF2 is Q2, QL is
di vided by 2 ad® (Phes @@ Rl bhes Lragraen weedet &fm fikguus 8y "M G, a
clock is gera¥mhIllef sdmrhreouddiqnad Weeadivided into 4, so that
~ 10 a signal such as 4e of Figure 4 is generated - thus, the
' 4fsc signal is divided by 4.
) In the case of the 13-screen mode 8D of Figure 8,
divisions can be made differently on the corresponding
15 horizontal lines in such a way that l16-screen and 4-screen

can be generated preferentially.

Clocks to generate 4p, 9p-13p, 16p are converted
according to the input logic of the first through -third
20 display mode selection terminals 44, 45, 46.

That is, when writing 9p, the output of the NAND gate
NA17 is a third division of 4fsc, so that the output is
. generated in the same way as when the first display mode
25 selection terminal 44 is "HIGH" and second, third display
mode selection terminals 45, 46 are "LOW". When writing
4p or the 13th screen of 13p, 'a signal such as 4d is
generated if the second display mode selection terminal 45
is "HIGH" and the first and third display selection
30 terminals 44, 46 are "LOW". When writing 16p or the first
" through 12th screen of 13p, a signal such as 4e is
generated if the third display mode selection terminal 46
is "HIGH" and the first and second display mode selection
terminals 44, 45-.are "LOW".
35 '



the termnal 46 is " ', a correspondi ng cl ock f‘16- screen node’'is ., . 1
out put through the NAND gates NA14 t-hrough 15 NAL. " That is, when the .
outputs of QL and @ are shifted-00 -> 11 -> 10 -> 01 as in Figure 5, three
di vi si ons occur because the output 10 returns to 00 if the first display

node sel ection signal termnal-44 is "H GH', but the output progresses to
01 if the first 20 display node sel ection S|gnal termnal is "LOW,
corresponding to a node other than th g screen node. Accordi ngly, t he

out put of the counter of Figure 3 chaﬁbes transiently according to the _
state of the first 25 display node selection signal terminal 44 and if

this is "HIG4 tmt¢@E@¥ﬁ@Q f,r ecqpes@d si gaal aﬁsc1HPMtV|mﬁjbymdwee SO
that an Cloc re to 9 L .S p

As nenti oRed &5 éTlﬁsﬁihéh ?éb%%Sﬁ ai e%ﬁg. é%# g%hﬁgﬁggg Re afsc

si gnal i-sttieviki gadtesjdpll eclnasf‘itgla.'w B, cltdesk 48OCLIignadnaat othehe _
anal og-t o l..co er; ur , S t mmite
timng geﬁgﬁtrtg?l 8]‘_’8&}% te%hligfa@. E insga@ins‘b%?&?hgsagé)béégﬁ%% reference

si gna|59emeats¢gn@1r caitt Bbea mzrstng‘-hrougm thégAn ¢bEPLAY SPQARI and a

menory ngigg_-ﬁ%bl ag_nadeﬁf[lqlaq&ou@d‘;go the wite timing generator 70
according to the I spl ay node sel ection dat a and

vertical ly/horizontally synchronous signal fromthe 5 synchronous signal ™
generator 1, and at tfeiSagemel, e f f£t iist cagdmed i thag cilsepl eptpamt rol | er

140 | ] t

ignal s, BRFEn Gre oBRRUPSEYER B sl DD, 1BT B e o Putpu |
sequerg | apbytsq enf etihenDs-&y@ewrﬁ]n@-tﬁ]mmg)mnésamr, m 108 divédedsanpl i ng
ha the Qabogdé’dﬂSﬁéfﬁiv£§@H66§ek 26C AN Jrfed NeeAnth &l 08 sgonverted

into a di
g']HIGH" a clock is generated for 4-screen mode and when

the terminal 46 is "HIGH", a corresponding clock for 16~
screen mode is 'output through the NAND gates NAl14 through
15 NAl. That is, when the outputs of Q1 and Q2 are
shifted 00 -> 11 -> 10 -> 01 as in Figx.{re 5, three
divisions occur because the output 10 returns to 00 if
the first display mode selection signal terminal 44 is
"HIGH", but  the output progresses to 01 if the first
20 display mode selection 'signal terminal is "LOw", —
corresponding to a mode other than the 9-screen mode. - '

Accordingly, the output of the counter of Figure

3 changes transientiy' according to the state of the first

25 display mode selection signal terminal 44 and if this is

"HIGH", the reference frequency signal 4fsc is divided by

three, so that an A/D clock correspo;lding to 9-screen
mode is supplied.

30 As mentioned above, also in the case of 13- and
16-screen modes, the 4fsc signal is divided and supplied
as the A/D clock (ADCLK) signal of the analog-to-digital
converter of Figure 1, and is also applied to the write
timing generator 70. In addition, by means of the

35 writing reference signal_generation circuit 30 a writing-




signal, and then entered into the serial-parallel converter 50.. 15

The .signal which is entered into the serial- parallel converter 50 is

di vided according to first and second |um nance YA YB and color YC signals
based on a control clock of the wite timng generator 70, and then is sent
to the dual -port nenories DVL, DM. Meanwhi e, 20 the witing display
controller 140 generates the mﬁndom/control signals WCO t hrough WC3 of
Figure 6 in order to specify row colum addresses to.wite together with

di spl ay node sel ection data. 25 hbm1 considering the witing

di splay controller 140 of Figure 6 in e detail, signals are entered into
the first through feurth display node sel ection S|gnal (4p, 9p, 13p, 16p)

t erml nal s 144 giﬁr @&{trjo?ﬂ ﬁﬂénellt RAES Hfmémerputpdt ing-enadle hsbgnal D and

ripple carry port of t coun

correspondlﬂgedﬁPBi&§dg§ReF e Wt Gﬁﬁﬁfﬁk%¥§§%é%ﬂ ﬁﬁgu§c£5¥§%n?he output

of the NOR galee NOREiispleger at edode t he. a/a!\leﬂc)tmO(rVe) odaFtgure Aandn

out put of the t t I p at as the

wav ef orm(?’l’?r%‘g'%ht'lﬁ?éﬁrrgz%n{gﬁry ygﬁfh&&éﬁg u?%egffs{rl @Hg in

an |r5t|aynshagaoh§ sliqmaé-sglemee‘rﬂr‘mtalls Bl afythe ?rmv’@*meongﬁ t he

reset is COgR eaertﬁf’gVSEéPﬂaxs'&ﬂﬁiro@le% em@rag laﬂt@ei‘ﬁﬂcall
CONVErsi o

mul ti-scree n 146 % e co . %S %glfted
into a resesampied |Sﬁ-9§1alor derBt gthisetimg;| f5 Gt "r 'di%p?
Meanwhi I e, gn$¥RC wﬁloaétguanrﬂrohr Ofhé hdemedtilaablry csS/nEthguneusl Si gnel

counter onTzeassntdRtivL APk rdotan e B o k€1 SEREh' Mgty ST
nul.ti pl pxer af$k sedampiihbe daor retsh:mncarr@logt-pot-ddagu’ea&f CRAVERFRES
- ONT1, ONT2 Undel d 185 C Y "Hhe Oh /D"ebERPE converted into a digital
signal, and then entered into the serial-parallel
converter 50. . '

15 The signal which is entefed into the serial-
parallel converter 50 is divided according to first and
second luminance YA, YB and color YC signals based on a
control clock of the write timing generator 70, and then
is sent to the dual-port memories DM1l, DM2. Meanwhile,
20 the writing display controller 140 generates the windpw
control signals WCO through WC3 of Figure 6 in order to
specify row-column addresses to write together with
~ display mode selection data. '

25 Now, considering the writing display controller
140 of Figure 6 in more detail, signals are entered into
thé first through fourth display mode selection signal
(4p., 9p,'13p, 16p) terminals 141 through 144 and outputs -

. of the output ports QA through QD and ripple carry port

30 of the counter CNT1, are logicized, and ‘corresponding
data 1is generatéd throﬁgh'the NOR gate NOR1. If the
output of the NOR gate NOR1l is generated as the waveform
(7e) of Figure 7, an output of the output port Q of the
D-type flip-flop DF1l is generated as the waveform (7£) of

35 Figure 7. This output is, of course, all reset in an



selector termnal 150 gt he conmand decodi ng si gnal‘hi ch is received from. i
the M COM and the out of 15 output port Q of the nultiplexer MIX1 is
~counted in the counter CNT1l. - Then, w ndow control signals WC3 through W0
are generated and sent to output ports QA through QB as (7d), and entered
into the rowcolum witing address generation circuits 21, 22, so that a
di spl ay node 20 sel ection can be specified. Once a correspondi ng val ue has
been counted fromthe said first tPW(ngihfourth di spl ay node sel ection
signal terminals, then the above operatlon is reset by 25 the AND gates AN1
t hrough AN4, NOR gate NORL and D-type flip-flop DF1l. Term nal 150 is put
under the gantdal G&a@heﬂy<ﬁHdfnuséﬁutqnmﬂnHESCﬁ45IrDbE t i nHowewiat,i on at

CNT2, 30 f
ot apen 1 PREB.IHG, L8der O1d EORELBOER o8 S ARANE sl teVEals ©
initial stagaeredguhetcr theumldxiesiqn@ercasenvqrmoah puilse gsrmipely’ | t hat

s, 12p ( S f p r ORVi Qs S
disabled \&%ﬁ% ?%ﬁﬁﬂe? Cﬁgrg ﬂ§3§?iﬁﬁﬁd ih%o Q tyg%n?F?gé?%gp DF 1

resets qurée\m te sesstets damp Mqﬁh%éiﬁnw ped ‘Fhe NOR gat e NORI,
thereby generating a witing display control signal continuously, so that

13 screens can appear aI t once I n_oné main screoq ﬁ t hod gﬁscribed
above works in the Rr 3r %ncg}f%ﬂauﬁp AT o de?™t o~ B&use a
state whereeptitaldy symehirantess ailgnaindemmihalis148 hes| necedvedensi s

changed (C§” ggﬁugj%n%tlo%%b%d c%hxét?ecf‘fitnertl%@ 8% 0ad 8" 04GRt d2) enRaSet ting
operation cCan
10 CNT3 and entered into the multiplexer MUX1. Then the
~— multiplexer MUX1 selects the corresponding output value
of the counter CNT1, CNT2 under the control of the strobe
selector terminal 150 by the command decoding signal
which is received from the MICOM, and the output of
15 output port Q of the multiplexer MUX1l is counted in the
counter CNT1l. - Then, window control signals WC3 through
WC0 are generated and sent to output ports QA through QB
as (7d), and entered into the row-column writing address
generation circuits 21, 22, so that a display mode

20 selection can be specified.

Once a gorresponding'value has been counted from
the sald first through fourth display mode selection
signal terminals, then the above operation is reset by

25 the AND gates ANl through AN4, NOR gate NOR1 and D- type
flip-flop DF1l.

Terminal 150 is put under the control of the

MICOM for the purpose of strobe time variation at CNT2,

30 CNT3 and MUX1l, and then port 4 of MUX1 selects input a

value of between 1 through 6 according to up or down of
output time variation an initial stage.

Figure 7 illustrates the case in which 143 =
35 "HIGH", that is, 12p (i.e. 13th screen of 13p); here, it




15 port. of DF1l so that.a 0 output of NOR 1 is not apptied to an input of
AN5. -Digital video signals of the serial-parallel converter 50 are
generated in the row colum witing 20 address generation circuits 21, 22
of address signal generator 20 in accordance with timng signals RAS, CAS,
WE, DT of the wite timng generator 70, and thereby corresponding
multi-screen video data is witten in appropriate addresses of the

dual -port nenories DML 25 through DV4 sel ected by the first nultiplexer 60
‘in accordance with the display node sel ection wi ndow as desired by a user.
VWen reading, by a read control signal-¥merated 30 in the cormand decoder
10, by a horizontal l'y/vertically synchronous signal, there is generated in

t he row col,um,.r eadi r e | I Laell t 3 r of the
mai n dual - 8 hyigns %ﬁ&%@f‘% g’ﬁ%h‘iﬁ%‘%‘g which We igﬁgégagragggi 328
first nultitpl exer 60, then a 35 nulti-screen data of correspondi ng address
Is read and - 20 - sent out according to a serial clock of the read
timng generation circuit ‘80. The data output is latched in the latch
section 90 and is ﬁﬁ%iﬁﬂﬁﬁ&iﬂQrPﬁ*R??%ﬂ%.E%&ET QRO h FRESKS FNBRexer
100 by & centtipl oakodeFayederdiciledofn tithe s@bguti o NHgthenaVGrR i gatei rcuit

80. Th Lipl d data i ted t ; I gnal i

i g tal -t NG g LEGRART c BoF aELBR g P THEREP SRR FARERRE | ead
timng gensigniadn crintduivousigo) .so tirt chhvesreensnaangappgadl ald eficoded
in the encg?}lge 19 oi’lcé:%gil.ﬁgfhcgt‘%eﬁ b Ehoﬂ“!@@sc?ﬁ%ed’“ﬁﬂﬂ%e as -

mul tisynth Cc Vvideo sigha Qré90|ng escription of the operation of
the illust Merés dmbddiemSRmawnannes PN P as?Brd ohéPexanpl e

~— 10 _ - .

In order to cause .a state where writing is
performed only once and just the last screen is changed
(continuously stopped at 12 after'writing 0 through 12),
a setting operation.can be performed by using the set
15 port of DF1 so that.a 0 output of NOR 1 is not applied to
an input of ANS.

Digital video 'signals of the serial-parallel

converter 50 are generated in the row/column writing

20 address generation circuits 21, 22 of address signal
generator 20 in accordance with timing signals ﬁig, Eié,

ﬁﬁ, DT of the write timing generator 70, and thereby
corresponding multi-screen video data is written in
appropriate addressesjof the dual-port memories DM1

25 through DM4 selected by the first multiplexer 60 in
accordance with the display mode selection window as

desired by a user.

When reading, by a read control signal generated

30 in the command decoder 10, by a horizontally/vertically
synchronous signal, there is generated in the row/column
reading address generation circuits 23, 24 an address of

the main dual-port memories DMl through DM4 and a
selection is made in the first multiplexer 60, then a

'35 multi-screen data of corresponding address is read and



15 of the present in’tion is centred only arounoq 4, 9, 13, 16

mul t i - screens. It is dpparent to those who are skilled in the art that,
"wi thout departing fromthe scope of the present invention, that the nunber
of multi-screens be varied.” 20 As descri bed above, enbodi nents of the
present invention may have such advantages that display node sel ection data
is received and an A/D clock converts the data accordingly and al so
controls a wi ndow control signal 25 and address val ues, which are divided
across nenory areas, are |oaded accordif#8 To a wi ndow control signal, so

that any display node anpong,a plurality of display nodes (e.g. .1-screen,
4-screen, 958Rte QYT 13cCRFdLRI §86- &rsé'ﬁja]caﬁ“g@( s‘éf-eEP@d(r&ﬁ% g ed.
-21 - CLAI NgeiaeratAdﬁJI¢ﬂr<ﬁnrm'_we:v,gehmmtgm @utpt ifs)rlagﬂ:mb da_tirlng;nme 5
or. nore sub-screens in each sub-screen ,is substantia
uniformy c &sé%é?/‘é?‘gponbgf 2408 ctfre™ Ejp%ﬁaanglpo %ﬁ‘ ofi%ca
plurality ofmltéplecdesct abl ehehamukt spléker cilitdui by c@rpcostngli npldckreans
arranged to ' Vi 1S ent | s pl.u ' ofgavi d 0
channel 3, - adefsEpted Sffkum ReAd £ERIAG°PLhRENE Bh bR P aay ST
processi ng mudkipdexedgaintao errenvertedritaapan enadegssdaned vindddi9lat a

repr esent i ng; g RhYLYd-lahaAlodflictiiviirt et $79 Rictiofdihg 4 EHPIIIRIOHH Nyt 0

a different video_channel, i'n accordance w th n-scyé€en, 15 node sel ection

data (wher eChKi ©f &herpFedadd i uIeREARSIQN Rt o (§Her at Fhe

conposi te Vidagerit@hl LHlEd N Hdgeald Ysdegndaliad siah that ehedddral ity

of sub-screens may .be di splayed sinulta eouslx upon a_ gommon screen, each
g BP (fo bimmRoRtg pulde’ a s

in a reSpecRARPHEAFn HR2hI3He P ndoutputa

s multisynthetic video signal.
The foregoing description of the operation of the
illustrated embodiment which is given as only one example
15 of the present invention is centred only around 1, "4, 9,
13, 16 multi-screens. It is apparent to those who are
skilled in the art that, without departing from the scope
of the present invention, that the number of multi-screens
be varied. ' B
20 | _ _

As described above, embodiments of the present
invention may have such advantages that display mode
selection data is received and an A/D clock converts the
data accordingly and also cgntrols a window control signal

25 and address values, which are divided across memory areas,
are loaded according to a window control signal, so that
any display mode among a plurality of display modes (e.q.
l-screen, 4-screen, 9-screen, l3-screen, l6-screen) can be

selected and displayed.

et |



20 selection data belng used to select a desired one of a plurality of
sel ectabf e n-screen nodes, at |east one of the screen nodes bei ng capabl e
of simultaneously dlsplaylng sub-screens in two different sizes upon the
conmon screen. 25 2. A multi-screen generation circuit according to claim
1, wherein the sanpling rate of the anal og-to-digital converter—isvaried

I n accordance with the screen node sel ected. 30 3. A nultl-
generation circuit according to claim1 or 2, including \mmu‘ lmwr‘“‘s
a synchronising signal generator, ard2a ® croconputer cust
conprising: 35 -22- a conmand decoder that receives a vertlca
synchroni si @LAIMghal " from the synchroni sing signal generator and the
n-screen-nmode sel ection data together with control signals fromsaid

m croconputer, and after 5 decoding them generates screen node information
signal s; an address signal generator that conprises row colum wwiting and

row col um neadi ')Qnﬁﬂcki?-fs%x%éﬁ‘ erfEFHY i, (le‘iidiod“fto% rfé]:'afiﬁplﬁt e i es

WW|t|ng addr ess si lied into sai'd dua

nal s, wh are 1
for readi ng/Rk i Wﬁ% oﬁBPaFFGﬁnslrn choY’ggﬁBe SRER tFPTSSERRRN DS
-sel ection daubstantidlilyg eifoenly &oapresgederaidgiorri 6£Ual dARYre 5

~ synchroni s, FOTERTRATEITE cFh: CHLPE 18 BIVG ot Th UPRG SRR ator,
and read rebbammedsygﬁhﬁ mzrcuﬁpoodmpgmsnn@ mnputngeahseanmangedrtp
di splay modg.ecejve video signals representing a plurality of video
10 channels, an analog-to-digital converter for digitizing

~ ~ the video signals,_prpcessing means arranged to generate
from said video sigﬁéls "video data representing a

- plurality of discrete video pictures, each corresponding

to a different video channel, in accordance with n-screen

15 mode selection data (where n is 1 or more) and output
means arranged to generate a cdmposite video signal
containing said video data, such that the plurality of
sub-screens may be displayed simultaneously upon a common

screen, each in a respective portion of the screen, the

- 20 selection data being used to select a desired one of a
plurality of selectablé n-screen modes, at least one of

the screen modes being capable of simultaneously
displaying sub-screens in two different sizes upon the

common screen.

25
2. A multi-screen generation circuit according to claim
1, wherein the sampling rate of the analog-to-diqital
converter is varied in accordance with the screen mode
selectéd. | i

30

3. A multi-screen generation circuit according to claim
1 or 2, including dual port memories, a synchfonising ,
signal generator, and a 'microcomputer said circuit
comprising: |

35




data fromsaid comua ecoder; 20 a witing displ ‘cont rol | er that
receives a vertical s | ed signal fromsaid witing_reference signal
generation circuit and di splay node data fron1sa|d command décoder;—then
desi gnates row colum witing address signal 25 n

address signal generator to be witten with display: nmmﬁmmgﬂﬂguwol S
the address generation of data to be witten; an anal 0§-t® gm

generator that receives 30 hori zont al synchron|5|ng si gnal s generat ed

fromvideo signals of said synchronisid® signal generator together with’
reference frequency signals from a basic clock term nal and, display

mode data from aai dosmamAd deCORRT tHRAtdeFRIA8 bYREs ResNER S ¥ERY said
reference %gﬁGHEB%ﬁéﬁig f% 1Inf@éﬁoréﬁ@cegyﬂahﬂaﬁagkﬁgregmgﬁade

sel ecti on enerates the cI

si gna
anal og-t o- @¢§¢¥§F°Eoﬁﬂ§¢§ﬁe gf???%?nnﬂPBFpl qqéh $ﬁﬁ?|%?g§§§e§ddress
S|gnalf 5'Wlﬂﬁneb&hﬁiﬁrsﬂ§¢%?s{ﬁﬂdmesalal@mﬁrqyﬁmyuﬁér,asn@rdfngrto
control an n_applies sai a s aj .port
romor . SecedindEngRy SERCrakeR: pir dPn PoRR  ineBtRat ol gt 2™
si gnal of sai d video signals by control of said dual port nenDries and _
serial | um nanc é%#ﬁgi ?gﬂé} n (o}
| um nance dat& (f%?é%?%% and a second c%ﬁ?ﬁ%%bésg%gggeg %gﬁﬁpna
under the wolting andsXoy/sedan Faading Qﬁ#ﬁ%ﬁﬁe$19n51a9ﬁPPFétﬂPﬁ|ng

gener at or &{atyu{€seiNeshSgeRbiade Cirptkifgonatsetar sdiahl 5ziRgcHi dee signal s
accorq;ng t-o djﬁglaxtnnde selecgtion, from gsaid. anal og-to-di ktal cl ock

applie o said dua -port memories for rea 1ng/wr
W operations, in accordance with the n-screen mode selection
data; '

a writing reference signal generation circuit (WRS)
15 that generates signals .derived from the vertical and
horizontal synchronlslng signals generated by the said
synchronlslng 51gnal generator, and read reference signal
corresponding with writing after receiving dlsplay mode
_ data from said command decoder;
20 E -
a writing display controller that receives a vertical
sampled signal from said writing reference signal
generation circuit and display mode data from said command
" ' decoder, then designates row/column writing address signal
25 generators of said address Signal generator to be written
~with display mode data and controls the address generation

of data to be wr1tten,

- an analog-to-digital clock generator that receives

30 horizontal synchronising signals generated from video
signals of said synchronising signal generator together
with reference frequency signals from a basic clock
terminal and display mode data from said pommand decoder,
then demultiplies respectively said reference frequency

35 signal in accordance with the n-screen mode selection data




geperator, and dual* por nory wite-enable signalsgmd 20 wite-begin
signalssfromsaid w.iti reference si'gnal .generator \@nd then generates
control si gnals for first and second |um nance and coLour signal selection
for said serial-parallel converter, together wi th address SW tThi-rg-and_ -

‘data transm ssion signals for the- first multi pl exer, in

‘generates a data transm ssion signal, DT, which runs ’1’1 Mﬂj ”H’Iﬂtrol '

to R/ CAS (Row Col um Address Strobe),.and VE (Wite: Enéble)

t he dual -port nenories and the regi ster of serial port; *r ead

timng generation circuit .. that. recesves horizontal- ynchronlslng

signals fromsaid synchroni sing signal generator and signals fromsaid

“reference farrer]lgymra:&en:ktmmlmk s ipprel st £or bthetanmtegpudsdigatdlcl ock
signals for ng_élaj -to-anal og converter and then -24- generates serial

.clock si gn:fl control timng si gnal S accord| ng to data read; a | at ch

section that outputs nulti-screen data from5 ~ an address deS|gnated by

gener at i on of daj o dyfunuhfy k0| LR ALK 1161 G g sens SL4RALEI Ui L

for the address signal generator_accordipng to serial clock colum g gnal s

from tBe r GeNaLaRet FersAId AT 151 (FRALTAF VR RCSREDHBFnECt 0 t he

first and %Qﬁfﬁi:fbl A aeken aagpifes saliausigingne adanniteds cdatk sognal s;
and a data mylti er . that m xes data fromsaid | atch section-according to
t he controlsa't:"ldotg%a§¢< Y PR 1$H ng generation circuit and then outputs
to the digital-to- anal og .converter. ‘4. ~ A multi-screen generation

¢ircuit, substant s%'IJﬂé12%a*}%'ﬁélb%fo%%&%ﬁsc’%h%dp%&{lcégf §'&0GeeigelNe
acconpanyi ng draw n
10 51gnal of sald video signals by control of said dual port

'memorles, ‘and serlal lumlnance data and colour data after

convertlng to parallel lumlnance "data to a flrst and a

- second luminance ‘and a colour’ termlnal under the control'

of said serial-parallel converter;

15 _ . :

a write tlmlng generator that recelves sampllng clock:

signals for dlgltlZlng v1deo SLgnals accordlng to dlsplay

mode selection from: sald analog- -to- dlgltal clock

generator, and dual—port memory wrlte—enable 51gnals and

20 'lwrlte-begln SLgnals “from said wrltlng 'reference SLgnal

,igenerator, and ‘then generates control 51gnals for first

and second luminance and colour 51gnal selectlon for said

e serlal—parallel converter, together‘Wlth address. switching

' land data transmission 51gnals for the flrst multlplexer,

25 and also generates a data transmission signal, DT, which

runs a transmission control to R/CAS (Row/Column Address

'Strobe), and WE (erte Enable) termlnals of the dual—port
memories and the reglster of serial port; o '

30  a read tlmlng generatlon clrcult that ‘teceives
horizontal synchronlslng 51gnals from: sald synchron:.s:.ng
signal generator and 51gnals from said reference frequency
clock section, 'gene’_ratéé"fbﬁret' gate pulses and clock
signals for a digital-to-analog converter and then




5. Vi deo processing [ or processing apparatus p ided with' a
mul ti-screen generatioll circuit according to any of e preceding cl ai ns.
25 6. Appar atus according to claimb5, conprising a colour—roniter. 7.

Apparatus according to claim5 or 6, conprising a 4 r. 30 8.
Appar atus according to claim7, wherein the recordH'ﬂm"mmm)ﬁT”HMrder.
* c L L] S »
- 24 -

generates serial clock signals and control timing signals
according to data read;

a latch section that outputs multi-screen data from
5 an address designated by generation of data from said
row/column reading address generation circuits for the
address signal generator according to serial clock column
signals from the read timing generation circuit, and then
- latches according to the first and second luminance and

10 colour signals based on clock signals; and

a data multiplexer that mixes data from said latch
section according to the control clock of said read timing
generation circuit and then outputs to the digital-to-

15 analog converter. ' |

4. A multi-screen generation circuit, substantially as
hereinbefore described with reference to the accompanying
drawings.

20
5. Video processing and/or processing apparatus provided
with a multi-screen generation circuit according to any of
the preceding claims.

25 6. Apparatus according to claim 5, comprising a colour

monitor.

7. Apparatus according to claim 5 or 6, comprising a
video recorder.

30
8. Apparatus according to claim 7, wherein the recorder

is a tape recorder.

..L‘.,.;,;'-;_ R o A A
Y A
S ——— e ——EEEE——

e - - o



