COLOUR ENCODER The present invention relates to a col our encoder
tularly suitable for use in a T.V. ~game system'in wich a nDtlo
which my be varied under the control of t he .

iIs p '
piCt§§§§
oper

pattern,
is conbined with a still pigture pattern which defines t
background of the picture frane to be di'splayed. The present application

di vided out fromcopending U K patent application No. 83. 33979

he

364
£

(2133257A) which describes and clainms an | mage processing system
for conbining a notion picture pattern and a still picture pattern. The
present invention provides col or encoder conprising a color generator
for generating a col or code S|gnal Qgﬁbgﬁ | nerator having a
predeterm ned nunber of color code g#%@gi% and generating as an
out put one of said predeterm ned nunber . of ‘col or code signals in
response to a color selection signal supplied thereto, each color code

signal containing a phase qg%ec%yg%equgnqgmﬁrb§llegtg@rgb I edatarm ned

nunber

of

bits

and a |level selection code conprising a second

predeterni ned nuehrbdeef Rinith iFEpaFtieuIRTQFUGUIGaBIRS ¢dat arge Nad a 2

T.V. ¢game system in which a motion picture pattern,
which may be ‘varied under the control of the
operator, is combined with a still picture pattern
which defines the background of the picture frame to
be displayed. . .

The present application is divided out from
copénding U.K. patent application No. 83.33§79
(2133257TA) which describes and claims an image

processing system for combining a motion picture

. pattern and a still pfcture pattern.

The present invention provides a color
encoder comprising a color generator for geﬁerating a
célor code signal, said color generator having a
predetermined number -of color code signals and

generating as an output one of said predetermined

number of color code signals in response to 2 cclor

selection signal supplied thereto, each color code
signal contzining a phase selection code comprising a
first predetermined number of. bits and a 1level
selection code comprising a second predetermined

number of bits, 'means for producing a predetermined
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.



i = N

nunber: of - phase di'fference signals) each having a different relative
phase and ‘each being associated with one of said phase selection codes;égéa
i,h response to a reference signal, first selecting .neans for selecting>
one—-of * said predeterm ned nunber of phase difference signals in responsé-

to {he phase sel ection code of said color code signal generated by said
‘col or generator, second selecting neans for selecting a | evel of said

h di ff ' I | db Ld fi lecti '
{o"the | evel "sel cDWBR oot e it m% s Suttss i aiy fh "
col or generator, ) ' ' i d '

Sﬁcondzs?:c ectiong &ggﬁggmﬁﬁ?t D oée'g*%;&%gﬁ essﬁ);oinc{:l?t'%hf%gt he
phase diffence si | t | | [

ooci 1 at i ng wi tn SepPSREPE; nFHAEY SEbiT thREhed ThE ki 0 oA Tt
sai d second sel ecﬂpgf lrreggfeggi@%;ﬁiggbggcefoﬁ £ OUEiBCOseE 1dF acepy dlance

with the invention w now ed wmth reference to the acconpanyi ng

drawi ngs, in whichrelbferdihédd PhPS&r dbRIpRILS N@IE Nér énde V51 GIRdTEs Sy em
Figs. 2a and 2b are schematic illustrations show ng exanples of displaying
the background onrébpofds¥. 56rtee; page s@eésiom chdocks di saiamcshami ng

the ccde signal generated by said color generator, second
selecting means for selecting a level of szid phase
difference signal selected by said first selecting
means in response to the level selection code of said
color code sighal generated by said color generator,
and output means associated with said first and
second selecting means for outputting a color signal
corresponding to the phase diffence signal selected
by said first selecting mesans, ana oscillating with a
predetermined amplitude with said level selected by
said second selecting means as a reference.

A colour encoder in accordance with the
invention will now be described with reference to the
accompanying drawings, in which: |

- | . - Fig. 1 is a block diagram showing a T.V.
game system; .

Figs. 2a and 2b are schematic illustrations
showing examples of displaying the background on the
T.V. screen; |

Fig. 3 is a ©block diagram showing the



3 detailed structure of the systemshown in Fig. 1; Fig. 4 is a schemtic
ilAgst ration showing the nmenory map of the notion picture attribute table
34" 12-2 shown in Fig. 3; Fig. 5is a circuit diagrampartly in logic
SYY0l s showing the detailed styucture of the nmultiplexer 30 _
shown in Fig. 3; Fig. 6 is a blo diagram showing the detailed
structure of the col our generator 35 shown in Fig. 3; Fig. 7is a
schematic illustration showi ng col our signals at different |evels which may
be produced asieddiWe FuraBtidte Gl Qe MR Mo Gn Fighh Fig. 8 is a
bl ock di agram show ng anot her enbodi ment in which two picture processing
units (PPU) are provi defiags cannecteeddnemail aihaistridtdonl drfouwdid¥ oCck
di agram showi ng an i mage processing systemas applied to a T.V. gane
system As shdle memerymagp ©foddssimat isys tpdratarr el AL trgasut sy 5D é ncl udes
a picture processing unit ég'PPU:) 11 provided with a notion picture
attribute tabmenfdorlyZ-E2-shomii din iFd&.y@iical |y conprised of a RAM and whi ch

Fig. 5 is a circuit diagram partly in logic
symbols  showing the detailed structure of the
mul tiplexer 30 showrn in Fig. 3;

Fig. 6 1is a block diagram showing the
detailed structure of the colour generator 35 showr

in Fig. 3;



is rewritten for each fréne with the information supplied fromthe video
menory. PPU 11"al so.includes a tenporary nenory. 15 which 1is aIso;,é??%
t.ypi.cal Iy ‘conpri sed of a RAM The tenporary nmenory 15 stores the notiph-
pi cture - tharacter data for a single scanning line by accessing

t he\_ noti on picture attribute table memgry 12-2 and it is rewitten for
each scanning line. Al so provided in PPU 11 is a notion picture buffer
menory 16 which is typically conprised of a RAM whose contents are
rewitten for each scanning lLjne gnd which stores t .ri b .and
pattern data of the notion %@UrZPﬁﬁbﬁmﬁ%ﬁe%ﬁ%ﬁ%JﬂﬁﬁﬁfﬁgkégﬁpgggﬁﬁﬁgenDry
15. PPU 11 further | ud nt hesi L Wi S CORIQet edal,0 beceive
an out put signal fFS#ngﬂ:ue %ﬁfﬁ%ﬁypi{:‘fureeﬁ)fu%?eeﬁr@&mél%en%;hg 6 gr?g an
output signal fromaoghith Ph§! S RIRIAP LIRAAIGHI URLAES! of2- Figl an
out put signal supplier from an external circuit, as the case may be, to
supply a particul ag;sagaal, which is a conbination of two or nore input

signals, as its output in accordance with 10 predeterm ned conditions. A
video nenory 12 is provided Bkgernhlis @ RRIOK ddregriam ishowiags anpbhiesn
pi cture character pattern generator 12-1, a stilil picture character pattern

generator 12-3 typeshpdimedhprirediictn Ho diqiave f processing units

(PPU) are provided as connected to each other.

&_; | Fig. 1 is a block diagram showing an image
processing system as applied to a T.V. game system.
As shown, the image processing system or T.V. game
system includes a picture processing unit (WPPU®) 11
provided with'a motion pibture attributé table memory
12-2 which is typically.comprised of a RAM and which
is rewritten for each frémeib with the. information
supplied from the vidéo memory. PPU 11 also includes
a 'temporary memory 15 #hich is also typically
compriSed of a RAM.  The temporary memory 15 stores

L,) _ the motion picture character data for a single
scanning line bj accessing the motion  picture
attribuie table memory.:12-2 and it is rewritten
for each écanning. liné. Also provided in PPU 11
is a motion picture buffer memory 16 which is
typically comprised of a RAM whose contents are

rewritten for each scanning line and which stores the



15 . still picture character pattern nane tables 12-41 throuch 12-44

ty |1y conprised of RAMs and four still picture color tables 12-51
tqggzﬁh 12-54 typically conprised- of RAMs. As shown in Fig. 1, PPU 11 is
al connected to CPU 3 which controls thq;everall operation of the ‘present
20 ° systemand which is connected to a nain nmenory 4. In operation, wheg-
a minswitch ( not shown ) is turned on or prograns containing different

gars o changed ehic0nRRSoflrd e, YL B ehe pRag cgypeliert nore

tabl es 12-41 throlg =44 ~and _ ( S €51
Lhrough 12-54 SMEcdeyd |Legrid 3RCAMANEEnBLE] AR TRITT Ypyirider the

control of en, at the first ver bl anki period of a

single frane, tfgreosepisi®ded Ne BPhtRRsRREEUNT HICH WL ¢EbhEFBEDLY
12-2 are also rewitten in accordance with the main nenory .4 under the

control of 5 réfkivde dm &Ftbdd, siighalg flriore theamutign thict®ié OBupEetur e
character pattern to be displayed in the next .scanning line is retrieved
fromthe Boti ommenatyr d6atnd @n coutphe redral 1£:@nand stidrledpiotorehe
tenmporary 10 menory 15, and, then, during the horizontal blanking period,
the notion picteharattencpattepnnt Senefatarat bi-3201 ian revtpeved i@naihe

basis of the data then_stored in the tenporary nenory 15 via address and
dat a buses, supplies from an external circuit, as the case may be, tc

supply a particular signal, which is a combination of twe ..
or mcré input signals, as its output in accordance with -
10 préﬁetermined condiiions,

A videoc memofy 12 is provided external tc PPU
11 and it includes a motion.picﬁure chéracter pattern
genefatcr 12-1, a sﬁill pictufé character pattern
génefator.lz-B typibélly comprised of a ROM or RAM, four

15 still picture character pattern name tables 12-41 throuch
1z2-44 typically comprised'of RAMs and four still picture
color tables 12-51 through 12-54 typically comprised cf
RAMS. As.shown in Fig. 1, PPU 11 is also connecteé tec
CPU 3 which contrdls-the ovefall operation of the present

20 system and which is connected to a main memory 4.

In operation, whenh a main switch ( not shown )
is turnedé on or.programs_contgining different games are
changed, thé contents of the sfill picture character
pattern name tables 12-41 through 12-44.and still picture

25 color .tables 12-51 through 12-54 are réwritten in

accordance with the main memory 4 under the control of

-



t hereby causing the data necessary to display a notion 15 pi cture éggi
character for the next line to be stored into the notion picture buffer 7
nenory 16. - After initiation of |line scanning, when the corresponding

- hori-zontal position has been reached, the nq;“gn pi cture character pattern
data_is supplied to the synthesizer 17 fromt noti on 20 pi cture buffer
menory 16, and at the sane tinme the still picture character pattern nane

tables 12-41 throughpg2s 44 -?ﬂdntF@tCekerfiabéesexleiééltbmﬂﬂbné%éhaaeof a

retrieved in real time via address and data buses so that the Still pi cture
character pattern deéimgléusraiid, c¥hd arshténts o&f i theg didmclgeeupd of
a displayed picture is supplied fromthe still picture character
pattern generator l&2t8ributée taplehasemery 122-2n ahe ashsxt emewrittenstimated
in Fig. 1, the still picture character pattern nane tables 12-41 through 5
12-44 and the stil | apterdarceovibtht hheeBain- gemoFyodgindenithe econtyel P
ar ea by ' our %IWES than the display area or screen. Accordingly, a desired
still picture“na pl ayed on the dlsplay screen by using only one of

lternatively, ' EEUB?SSPZTS#*E; PRl 1" SRS PP oedrrainar e aReion
S RE e e At R A A
scanning line is retrieved from the motion picture
&_; . attribute table memory 12-2 and stored into the temporary
10 memory 15, and, then, during the horizontal blanking
period, the motion piqture'character pattern generator
12-1 is retrieved on the basis of the data then stored in
the temporary memory 15 via address and data buses,
thereby causing the data necessary to display a motion
135  picture character for the next line to be stored into the
motion picture buffer memory 16. After initiation of
line scanning, when the corresponding horizontal position
has been reached, the motion picture character pattern
data is supplied to the synthesizer 17 from the motiqn
20 picture buffer memory 16, and at the same time the still
picture character pattern name tables 12-41 through 12-44
and the color tables 12 51 through 12-54 are retrieved in
real time via address and data buses so that the still
picture character pattern data thus retrieved and

25 defining the background of a displayed picture is



ally as well as vertically independently from15 ' each other in a
g fashion with a dot as a unit. Such a scrolling technique is

di scNgsgd, for exanple, in the Japanese Patent Laid-open Pub. No. 55-96186.
It is to be noted that in the video nenory,12 the notion picture character
pattern generator 12-1 and 20 t he stirl7prcture character pattern Y
generator 12-3 may not only be used separately fromeach other as descri bed

SITRR 1 s LIRS LG PRI s B Bg St I T

generator may be cessed anh address i'on prctu

address for stildert @ese 23 td N MnlCidE Ppth of motion picture

“and still picture characters fromthe same character pattern A

generator. Such a structure fﬁead%ga&ageousiugqggggﬁ@aifgﬂﬁ@gpdlpqu%r of
- characters may be generated using a character pattern generator of "the sane

capacity as conmaridd witdtuie cemmdtempatitershimetitdb 9 tE74 D through
generator is not used in common. An assunption is nmade here that the
di spl ay are®a or lcréderandisthdestidihpictete dotlorn ntabikediol 2260t &hrough
direction and the hei ght of 240 dots in the vertical direction and a
charact er constilmidnPEe MATSHT 160 arpachbur fovr $timels tihatrurthe s3idsgiaed
by a matrix of 8 dots by 8 dots. _ It is also assuned that the max. nunber
of area or 'screen. Accordingly, 2 cdesired still picture mav
be displayed on the display s;réen by using only one of .
the four still picture character'pattern name tables, or,\'l
10 alternatively, the display .arez 'may be set at any
location within the séope of four frames to define a
desired béckground to be displayed on the screen as shown
in Figs. 2z and 2b. The display areaz may be shifted
horizontally as well as vertically independently from
15 each other in a scrolling fashion with & dot as a unit.
Such a scrolling technique is discloseé, for example, in
the Japanese Patent Laid-open Pub. No. 55-96186.

It is to be noteé that in the videc memory 12

' ™
the motion picture character ?attern generator 12-1 andé

20 the still picturé character pattern generator 12-3 may
not only be used separately from eabh other as described
above but also be used in commeon.  That is, the same
character pattern generétor may be adcessed by an address
for motion picture and another address for still picture

25 thereby pfbducing both of motion picture and still

pPicture characters from the same character pattern

2



moti on pictures to be displayed on a single horizontal line is eight and’™

thus 64 notion pictures may be displayed on the screen at naxi num at N
same tinme.- 15. Furthernore, in the notion picture character patte :
generator-12-i and the still picture charaet patte-rn generator 12-3; a

single dot or picture elenment to be displayed on the screen is represented
by two bits and thus a single character forned by 8 dots by 8 dots is 20

represented by 16 duHedatdr.J. SuchoMssthacderei lied sdviantlageryf H¥thdde an
shown in Fig. 1. Now, it wll first be described as tc the structure for

-di spl ayi ng a noti dnqueaised minbeactef phéractershmagobeoyepextater atsindpuse
table nmenory 12-2 25 for storing the attributes of notion picture
characters for a siheglastieranpatbtera @gnexaton coft ¢he ssameg- capacitynopason
picture characters as shown in Fig. 4 and it has areas for storing a
vertical positioncqMmned swith atheare@ser iRuntdicl 8 shegsactesm RRtteplt e
( 5 bits ) apd a horizontal position (.8 bits for each character to be 5

di spl ayed. he atSNSFR TS q%l‘iﬁﬁé_’i”' BT I™iPt- each of horizontal and .
vertical Inversions, | D1t b9 SELGLLILAS.hS ) ULy Debiesh okl on a0
ic';guf’ into the motj.on 19, UM 22t LIl DULe APl 1222 I cariedoout via
horizontal direction and the height of 24C dots in the
.&.2 _ i_ vertical direction ané a character constituting a motion
10 picture or stili pic£ure is defined by a matrix of 8 dots
by 8 dots. It is also assumed that the max. number of
motion p}ctures to be displayed on a single horizontal
line is eight &ané thus €4 motion pictures may be

displayed on the screen at maximum at the same time.

Furthermore, in the mction picture character patterrn

[
Ut

generator 12-1 anéd the still picture character patterrn

generator 12-3, a single dot or ‘picture element to be

displafed on the screen is representec by twec bits and

thus a single chéracter formeé by 8 dots by 8 dots is
20 represented by 16 bytes.

Fig. 3 shows the detailed structure of PPT 13
shown in Fig. 1. Now, it will first be described as tc
the structure for displaying a motion picture character
pattern. The motion picture attribute table memory 12-2

25 for storing the attributes of motion picture characters

for a single frame has a capacity to store sixty-four



il s D and its storage position is determ ned by a notion pictlire
Autle nmenory address register 18. Wiile the.previous line i's being

the retrieval of the notion picture character to be displayed or.
_ next followng line is carried-oq% by a conparator 20 using a -
vertical position data. At the conparator 20, the signal indicating t he'w.
vertical position of the next line to be displayed is conpared with the
“vertical positimetilehapoétanehchazaatieens HsOrsibwm iheFiHLipnar@ it piacture
attribute table menory 12-2 to determine whether they agree ( in-range )
or not. The npareas pifotrurstoxtiargaca evewttiich lhgodideiod ognd thoitee - ) p- mange
Is then stored into the tenporary nenory 15 by neans of a tenporary nenory
register 19. Thearaaperapymhenoly81bits 15 an gthnidmten t b dnits eh and
capabl e of storing eight notion picture characters at the sane tine.
Accordingly, ifa B °ﬁ+ﬁ%n6?1n39§1§ﬁ?roﬁ ﬁlEFGPe)cﬁ&FaEFéFscﬁaWécﬁéénth@ﬁd

to b I ht of th t d-intg th
Wihafi5g indttaplngefne FhecBREECBRCh 8o, LREIBIE: Aqbpss oy, S5oh bf

The not ture. b tent tten d th
nor i 2ot al EISn”§ﬁb=§%§f%daa?s%gﬁié°?ﬂ°§§V§§?§8§P2a?c§b§b?%&oFe§Fo%fhgg ’
el ght notion plcﬁgrg Q?aragtg Egnb%QQL%El%W%jéyifj‘yfg?@-é'éﬁ%:£%¥£rén.

the buf f er nenDry 1 or eac
ancé bits for color display.

Storage of data from CPU 3 into the motion o/
10 picture attribute table 12-2 is carried cut via input
terminals Dy_, and its storage bosition is determines by
a motiorn picture attribute memory adcdress registﬁF 18.

While the previous line is being scanned, the retrievel

of the motion picture character to be displayec or the

[
wm

next following line is carried out by a compazrator 20

using a vertical position data. At the comparator 26,

the signal indicating the vertical position 0f the next

line tc be displayed is compareé with the vertical c:
position data of each character stored¢ in the motion

20 picture attribute table memory 12-2 to determine whether
they agree ( in-range } or not. The motion picture
character which has been found to be ir-range is then
stored into the temporary memory 15 by means of =a
temporary memory register 19. The temporafy memory 15 is

25 . provided with an area capable of storing eight motion

picture characters at the same time. Accordingly, if



10 pi cture character, a horizontal position area ( 8 bits ) 16-1, an S
attribute area ( 3 bits ) '16-2 and a pair of shift registers ( 8 bits
16-3 ‘are allocated. The horizontal position area 16-1 stores a horizonegii’
pos1t|on data supplied fromthe tenporary nemojy 15, and 15 this area is
strugtured in the formof a down-counter which down- counts in accordance

wi.t h the scanning along a horizontal scanning |ine, and when the count has

reached "07, the MAiR0 8FChEe £0R18H! Blctd: gggmae&éf%'ﬁév@%@ h- fouddCeo

attribute area 16- ores mni n e prrori yan
bits of color data I?é‘dﬂnh‘f%nbﬁr €& éﬁseiéhéob@ ﬁ&ﬂgafé‘esﬁbiébb%ﬁcdjaéﬁe
stored in the tenporary mefmory 15. Each of the shift registers 16-3 stores
8-bit data suppli edt@fporapyt feinokyOMst kd thotd Flay GindicLdiHACt S Prééehite
generator 12-1 in 25 accordance with the character nunber of notion
picture character iofthénéeapomarg beimgypdStedhe reason why a pair of
shift registers 16-3 are provided in parallel is that a picture elenment is
represent ed by two bits. In Ffhe atiore pictnze M\fﬁdedn%m@trt dibe whidsess

register 21 which retrieves the character pattern 5 generator. 12-1 or
12-3 fromterninal SC?EF‘F’]‘t§ h%&gﬁ%%tﬂ ABEARY thﬁDt}IQSfri-z}ﬂﬂftal}r gblanking
character data, which h Eoundhto be in- range_ H]I g the hor.i zont.al
bl anki ng peri od andp?ﬁlg Sﬁl 8- &NENTPROCEr 2555 S8R Pflestoring eight
motion picture characters tc be displayed on the next
\, line, and, in the buffer memory 16, for each motion
10 picture character, a horizontal position area ( 8 bits )

16-1, an attribute area ( 3 bits ) 16-2 and a pair of
shift registers ( 8 bits ) 16-3 are allocated. The
horizontal position area 16-1 stores a horizontal
position datalsupplied from the temporary memory 15, and

15 ﬁhis area is strﬁctured in the form of a down-counter
which down-counts iﬂ.accordance with the scanning along a
horizontal scanning line, ané when the count has reached
"0", the motion picture character is supplied as its
output. The attribute area 16-2 stores a bit for

20 detérmining the priority and two bits of color data and
thus three bits in total among the attribute data stored
in the temporary memprywls. Each qf the shift registers
16-3 stores 8-bit data supplied as an output from the
motion picture character pattern generator 12-1 in

25 accordance with the character number of motion picture

character in the temporary memory 15. The reason why a



line scanning period and calls or obtains corresponding 10 character
‘i?irn dat a. In the case where a vertical inversion data is .contained in
figgMpti on picture character data, the retrieving operation is carried out
h/t he vertical address inverted within the notion picture character
pattern in accordance wth a signal 15 - Ehpblied froman . inverter 22. ‘o
There is also provided a horizontal inverter 23 which functions to supply -
the retrieved | 00 Pl e rypait wikhsth rder ,of. . -
BELE BePRELPRCrERTbpee 180y BLR HRLP: el b Batulle s o,

transm ssi on reversed regl ster on cture

LT 54 %ﬁiéﬁ'ﬁtéé BPNE@ Nege N the notion

memory 16 if acfhiofi £0pieturl elem
pi cture character data. Next, a description w be made as to the

structure for displayitAgriy.ssidrerdiigt Wisd peekiieangd pickaracla@afald ern.
As |ine scanning proceeds, still 25 picture character pattern data of

the correspondiegipoeitizin whishppréeriéveoudhe hehheaatael spdeeédnin
accordance with a signal fromthe picture address register 21. This
charact eP pattgemedatari$2ebnpri32d3ofrcmtﬁtrmumalhukog_ thesagh ebupast ern
and another two bit data for color display for a single dot on the display
5 screen, skytmeans hef chotien epigtiurergharactendatd orvhiiclpl kys deeenar e

inputted to the shift registers 24-1, 24-2 and a sel ector 25, respectively,
which are thenfouné to be in-range, during the horizontal blanking

period and of still picture character data during the
line scanning period and calls or obtains corresponding At

10 character pattern data. In the case where a vertical
inversion data is contained in the motion picture
character data, the retrieving operation is carried out °
with the vertical address inverted within the motion
picture character pattern 'in accordance with a signal

15 supplied from an inverter 22. There J".s _als'd provided a
horizontal inverter 23 which functions to supply the
rétri'eved motion picture character pattern data with the
order of transmission reversed to the shift register 16-3 \;
"of motion picture buffer membry 16 if a horizontal

20 inversion signal is contained in the motion picture
character data.

Next, a description will be made as to the

str_ucturé for displaying a sﬁill picture ( background )
character pattern. As line scanning proceeds, still

25 picture character pattern data of the corresponding

position is supplied through the terminals AD,_, in



t hrough shift registers 26-1, 26-2 and 27, 10 respectively. In the
where no scrol-ling operation is to take placey t hese data are then :
outputted-to a nultiplexer 30 in the order'neﬁ%roned wi t hout change. The
structure. of Fig. 3 also.includes a register 31 which has a dual function
-as a horizontal 15 scroll register ( SCCH ) and as a video nenory
address register ( a¢eadvidaRce) ¥withcaunsiggal hedawethaddrisstnnd addeess
menory and another register 32 having a dual function as a vertical scrol
régi ster ( SCCV ) &egissex vildeo ThaSpFRazagtessPrsgesnefatavRAVFARAT) Segr of
counting 20 t he upper .address of video nenor In the, scrol

31 andf 32 arle set &f f& Rif faky I8 ARanAFSeT %/R%Ftti%{‘ g ﬁ'tﬂfr)ergt?&lf%éﬂg
ti | in.th d f f.hat, i he hoti l, _di '
n'the vertical di AR Get dreh N i of "Eefdlt oretoghl o] H¥niAf

d 29 i i ed i | f W ug
hand. when used as SEsSR G ERREC thel RANEE petedA MEns Ihd KoRPC!
conpl etion of read&%ﬂ%?%ﬂﬁﬁiﬁélé¥g”fﬂﬁ fg Y deRe RAREY logictldies Pi-1,

and 32 are respectiv automatica Al so provided as connected to

the registers 31 ang-32 #M& 2 sellkRtbZzOMzn| POSH¥EEivER), CRHNER 2123 EHéh
34, respectively. The multiplexer 30 constitutes part of the

inputted to selectors 28-1, 28-2 and 29 in the form of §,

fnputted'to sel ect or's 2811, 28-2 and 29 in the formof 8, 8 and 16 bitsé§§§>

O 8 and 16 bits through shift registers 26-1, 26-2 and 27,
10  respectively. 1In the case where no scrolling operatidn
is to take place, these data are then outputted ﬁo a
multiple#er 30 in the order mentioned without change.
The structure of Fig. 3 also includes a
register 31 which has a dual function as a horizontal -
15 scroll register ( SCCH ) and as -a video memory address
register ( VRAM.ARL ) for counting the lower address of
video meméry and another registef 32 having a dual
function as a vertical scroil register ( SCCV ) ané as a
video memory address'register ( VRAM.ARH ) for counting
20 the upper address of'ﬁideo memory. In the scroll
registers 31 and 32 are set offset values ( scrolling
initiation positioh ) at the time of scrolling in the
order of that in the horiiontal direction and that in the
‘vertical direction, ana the selection éf.selectors'zs-l,
25 28-2 ‘and 29 is carried out in accordance with these

offset values. On the other hand, when used as video



synt hesi zer 17 shown in Fig. 1 and it receives notion picture character
ern data and still picture character pattern data and noreover
er notion 10 picture character pattern data and still “picture
. c\ravacter pattern data fromtermnals [err].,as the case may be. The Ny
Ht'1 pl exer 30 then supplies its output sidﬁal to a color generator 35 o
. accordance with the priority order determned by the attribute data within
15 the notion picture character pattern data. |f desired, the
- mul tiplexer 30 rigamcys, fadwdd féaﬁsm@fy Bisaaut B!, Sipgilcdmpléeisxt ekior
through the termnals [err] 1In the case where a collision occurs between a
~particular noti aregd Gut/Adhay del aperadim ofatva deed neniryl 1120 ctalee Lt
"character pattern data in the nultiplexer 30, a flag STK. F) for that effect
.i's rai sed. The cbl andgélerateorréspectively akkddedomutiomat icfaladl yRAM Addoit is
"accessed by a 6-bit code conprised of a 2-bit code designating one of four
|l evel s and a 4-pgovisied zpdecnnerfndt itey W vegisteradslofanshaddsagehue
), so that_selection is made by a 4-bit data representing a char acter
pattern dafa supiRuiEPrd la®nGuvRRE HGaIMIN AR i35 &réy 3%0. IR SR&RISre 86 | s
. provided as connected to receive, an ut%¥t3§ignal fromthe color generator

0

35 as its input thgreby.cgl rPRhEPLe¥ t o SR SHERT I BAES 5 5PGna
and a phase 5“‘%§Aéﬂ;§§é§¥“17 é%gﬁhpERV%Q%Qi?Sand it receives motion

pi?ture character pattern data and still picture ;uJ

character pattern data and moreover another motion
10 pictu;é character pattern data and still picture
character pattern.daté_frqm terminals EXT,_ ,, as the case
may bé.'.Thé multiplexer 30 then supplies its output
signal to a color:gene;ator 35 in accordance with the
priofity 6rder q?termined by the attribute data within
15 the motion pictﬁre character pat#ern data. If desired,
the multiplexer 30 may so function to supply its output
éignal to the ex;erior through the terminals EXT0-3' In 2:;
the case where a collision occurs between a particular
m&ti§n picture éharaéter pattern data and a still picture
20 character pattern data in the multiplexer 30, a flag (
STK.F ) for ﬁhat effect is raised. |
The color géne;ator 35 is typically comprised
of a RAM ahd itiis accessed by a 6-bit code comprised of
.a.2-bit code designating one of four levels and a 4-bit
25 .code designating one of 12 kinds of phases ( hue ), so’

that selection is made by a 4-bit data representing a

l



digital -to-anal og converter ( DAC ) 37 which serves to have its input
gonverted inte and supplies as its output an anal og video signal. A pha
10" shifter 38 is provided as connected to e decoder 36. It is to be-
undegrstood that the synthesizer 17 of Fig. 1 is constructed by those

el ements of nultiplexer 30, color generator 35, decoder 36, DAC 37 and
phase shifter 38. GRaXRAGHEsiRREteF: @dher SHPPA4RSt &8s &3y @wbPYys fromo they
determ ning the oper at,ipgig node, of PPU_11 sng é?ey recei ve data from CPU 3

via a counter 41. BHFIRTeAtFASIn ot deFOLH r g6t EEVGASHI1 3§ pFereecsed

hown, th | t,i pl . | ncl LSSi f
ransmithing a 4 B4 9V ORHETG, s bRAF akran Baf; EPAoEamaner 25e5. 85

) 200 1€ i not udes Joun MORATHEA AvbAUlngiel T9¢h SAGRAY IRARAYY

to each bit. Also provi 'S an transm ssi ate 51

transmttingsa 4-hi rtd.a0 9 e2RBRE Fizmiliat, Myl |
character 25 p?tltgergr?' and iéBlﬂs ;%?g\%ie%ed vvieth fo%l?r MOS tlrﬁs sﬁiﬁj&s@%ﬁi
through 51-4 one dnend id recdivRViadedutiputt 28 gna IMeronPlt@eededRdes @ s
priority determining circuit 52 for determning to transmt either one of
the still picture tdwarmcpet pat bedigdalzd -BES2REI ckorgdmeredmckgpaong of7
di spl ayed picture and the notion picture character

which serves to have its input converted into andé

; . _ '
connected to receive an eutput signal fromthe decoder as its input is zzii)

LJ supplies as its output an aﬂalog video signal. A phase
10 shifter 38 is provided as connected to the decoder 36.
It is to be understood that the synthesizer 17
of Fig. 1 is constructed by those elements of multiplexer
30, color generatof 35, decoder 36, DAC 37 and phase
shifter 38. Also provided are control register§"39'and
15 40 for determining the operating mode of PPU 11 and they
receive data from CPU 3 via a counter 41.
Fig. 5 shows in detail the structure of
multiplexer 30. As shown, the multiplexer 30 includes a
transmission gate 50 for transmitting a 4-bit still
20 . picture character pattern data ( BGO-BG3 ) and it
includes four MOS transistors 50-1 through 50-4 each
corresponding to each bit. Also provided is another
transmission gate 51 for transmitting a 4-bit portion (
OBJ0-OBJ3 ) among a 5-bit motion picture character
25 ‘pattern and it is provided with four_MOS transistors 51-1

through 51-4 one for each bit. Provided in the



5 pattern data OBJO-OBJ3 and it is so structured that a NOR circuit 53
rec@res OBJO and OBJ1'as its two inputs and an OR circuit 54 recei ves BGO
L as its two inputs. Data OBJ4 which determnes the priority  order
and Ya#_output fromthe OR circuit 54 are d@plied as two inputs 10 °~ to an
AND circuit 55 whose output is supplied as one input to another OR circuw
56 which also receives as its the other input. an output fromthe NOR
circuit 53. The C Ldy 591 $eCQN S A o) sd0edh ate
of each of the N%E?f%%ﬁg#éfo?g %87% ?ﬁ?%ﬁgﬁﬁgo-4 an éﬁﬁb é%%%éh%p?% ??g
- inverted output dotéhRiNEh@Stefl thBhshigneiithers onk ot hewalgbe bl 4pyiaugs
inverter 57. As a result, depending upon a conbination of BGO, BGl, 0OBJO
- OBJ1 and OBJ4, etcharcacover patteent dartanBG-BGYof esmbig aad batkigroumdnesE on,
. so that 20 BGO- BG3 or OBJO-OBJ3 and the output signal fromthe inverter
" 57 indicating thdisplayedofpictags i anflt \the deotdencrpiabturen chagacter
: transferreg t hrough inverters 61-1 through 61-4 and 62-1 through 62-5 via
. transni ssi dn gatRatterRi datr SOBIC10BH3 o2BR 5Y-ES 6Ri ehruFeuradntBasnaalN@r2s
off in accordance. with a glock signal . -'ﬂg -over gircuits,64-1 thrqugh
64-4 are al so provfaRttand FREGIYFE Q&glpoﬁﬂdat «5%1 &3 i V&% vy 1BPEEg and
signal SLAVE to Lpepgby;gaipe bRe LELTLBE BcH IRaTEET LY IS Siddly. 2
I nput or output Terninals en” two g

Data OBJ4 which determines the priority order and an

e -

v/

output from the OR circuit 54 are suppliéd as two inputs
10 to an AND circuit S5 whose output is supplied as one
input to another OR circuit 56 which also receives as its
the other input an output from the NOR circuit 53. .The
"OR circuit Sé is connected to supply its outpﬁt to the
gate of each of the MOS transistors 50~-1 through 50-4 and
15 ° to supply its inverted output to the gates of MOS |
transistors 51~1 through 51-4 via an inverter 57.
As a result, depending upon a combination of
BGO, BGl, OBJO, OBJ1l and OBJ4, either one of the ;;
. transmission gates 50 and 51 is turned on, so that
20 BGO-BG3 or OBJO-OBJ3 and the output signal from the
inverter 57 indicating the result of the priority order
determination are transferred through inverters 61-1
through 61-4 and 62-1 through 62-5 via transmission gate
transistors 59-1 through 59-5, which are turned on and

25 off in accordance with a clock signal @.



5; PPUs are connected to each other. The turn-over circuit 64-1 includes
a:driver circuit 65 which receives as its input either of data BGO or C

and which -al se receives the SLAVE signal for controlling the passage'oEEE§§
data therethrough. Mreover, in order to cant{ | data input 10 Vi a
term.nal . EXTO the turn-over circuit 64-1 includes a NAND circuit 66 which
has one i nput connected to.receive the data supplied via the term nal EXTO

through an inverter 67 and t%fﬁm&n&ﬁea%sceanqcma@weaqeweaf@ealso
SLAVE si gnal via another inverter 68. The ot her turn-over circuits

64-2 through 64-4 apfovided aahd ehéycwéedppﬂbpezateyydadtwaaeaabyera/ S lae
priority order determning circuit 80 which causes a transm ssion gate 81
or. 82 to be turned sighal aStavVBartce therebnecaose tHeAemiinals aBYTABET3
signals from BGO, BGlL é or OBJO, OBJ1 ) and EXTO, EXT1 termi nals, thereby
deternmining to trant®e unﬂbldatalthen1éFthéPu§n§roPuF§§tn§§F@#néﬁé ¥hgpe two
PPUs. BGO and BGL (_or OBJO and OBJ1 ) are suppl Led as _inputs to an OR
circuit 85 and® t he BBRYS §HﬁpFPBBeFHP6u§H sach otherpyT®Hhg, FUERTPVES GiTgudt
circui.t 8Q

d h
e LTPuLLed 10,3 MR ETLEUlLaBE: o Thes GLECULL B0 B8 R R e sk
signal fromthe OR ghreyi L4 89cand st g, ouBbNLI0 o3BUa-EOMATERCL LR TR

an out put signal fro rcul
the SLAVE signal for controlling the passage of data

L;: : therethrough. Moreover, in order to control data input
10 via the terminal EXTO, the turn-over circuit 64-1
includes a NAND circuit 66 which has one input connected
to receive the data supplied via the terminal EXTO
through an inverter 67 and the remainiﬁg input connected
 to receive the SLAVE signal via another inverter 68. The
15 other turn-over circuits 64-2 through 64-4 are similarly
structured.
Also provided is a master/slave priority order
determining circuit 80 which causes a transmission gate
81 or 82 to be turned on in accordance with the
20 SLAVE signal and input signals from BGO, BGl ( or OBJO,
OBJ1 ) and EXT0, EXT1 terminals, thereby determining to
transfer the data from either one of the master and slave
PPUs. BGO and BGl ( or OBJO and OBJl ) are supplied as
.inputs to an OR circuit 85 and the data supplied through
25 the EXTO and EXT1 terminals aré inputted to a NOR circuit

86. The circuit 80 includes another OR circuit 87 which

L]



the OR circuit 87 is connected to supply its output 5 " signal to the
gaf-fﬁ’ each of MOS transistors provided in a transm ssion gate 81 and to
supi'j’ ts inverted output signal to the gate of each of MOS transi'stors in-

anot-NeL/ transmi ssion gate 82 via an inve&tgq 88. The data transferred <
t hrough the transm ssion 10 gate 81 or 82 then passes through invert ewg
96-1 through 96-4 and transm ssion gate MOS transistors 94-1 through 94-4
whi ch are conth®é| ¢dsbyne dmait Jgmdcteanckd nvecéive 87- dutboeugighald to
be supplied as address signals CGAO CGA3 for addressing the col or generator
35 15 shownfxemFthe OB. cifiscuitsBnandCEv wenainimng cpst wenhected
CGAO- CGA3 are either BGO-BG or OBJO-OBJ3, an output signal supplied from
the priority de®eraFRiNg @M QMtPW? Signade zan ctheia§PRgchrenitndér mad by
an inverter 94-5. 20 . . . There is also provided an AND circuit
100 whi ch functr®n®R FIEFeEL a8lodSi FHPITERPL (ETIEUPHLKvhdhS a O¥EPUits| on

gas ocpu%red .betvv.eelegI}ECB gnd C?JO CEJg JE% 0 gra&i %nrgf ri c:)Lr_i téy _%rder

eterm nPng ciTtEeLs590FNELE2HE) PF pFRREr O8oMeRohRPALERGF SSP €25

U 7o 4 e RO LR 01 o BBl A e B oL

signal to the gate cf each of MOS transistors ir ancther
treansmission gate 82 via an inverter 88.
The data transferred through the transmission k'J
10 gate 81 or 82 then passes through inverters 96-1 through
9€-4 and transmission gate MOS transistors 94-1 through.
94-4 which are controlled by a clock signal & ané
inverters 97-1 through 9?-4 to be suprlieé as address
signals CGAO0-CGA3 for addressing the color generator 35
15 shown in Fig. 3. As a signal CGA4 which indicates
whether CGAC-CGA3 are either BGO-BG3 or OBJ0-OBJ3, an
cutput signal supplied from the priority détermining
circuit 52 is used after having been inverted by an i)
inverter 94-5.

20 There is also provided an AND circuit 100 which
functions to raise a collision flag ( STK.F ) when a
collision has occurred between BGO-BG3 ané OBJO0-0OBJ3.

The operation of priority order determining

circuit 52 of the multiplexer 30 shown in Fig. 5 may be

25 summarized in the folldwing table,



£ X
0= 1 "0 BG 1 0 0

1, 0 oBJ 5 0 0 1

0 -1 1 BG 1 1 BY
1_ -1 BG Next, in the case vvg?re two PPUs are provided as
coogect ed to each other and the present PPU ves as 10 a master, the
SLAVE signal is "1". In the turn-over circuits 64-1 through 64 4, the NAND
circuit 66 receives t 0"t gh vert t hat
the NAND circuit 66 ‘ﬁs’d rp}dﬂ;d 441}’0%&0& aII g d%ﬂ%{tm %3&% ough
the termnals EXTO-EXT3. On the other- hand rlver circuit 65 1is

di-sabl ed since the SLAVR signal ig 1", theroeby inhibitingg data to be
outputted. Conversely, ig the casg wher e the present PP@gerves as a sl ave,
the SLAVE signal is "o0" o that the NAND cigcuit 66 becems di sabl ed and
the driver circuit 65 becones 20 1 enabled, thereby setgsag up the
condition in which data may be outputted through term nals EXTO EXT3. Now, -
the operatio® of the master/slave Qriority lorder determBG‘ ng circuit 80 may

be summari zed as in the §ollow ng Jtable 251
1 OBJ

1 1 1 _ BG
Next, in the case where two PPUs are provided
va as connected to each other and the preséht PPU serves as
10 a master, the §i§§§ signal is "1". In the turn-over
circuits 64-1 through 64-4, the NAND circuit 66 receives
at its one input "0" through the inverter 68, so that the
NAND circui£ 66 is enabled thereby allowin§ data to be
inputted thfough the términals EXTO0-EXT3. On the other
15 hand, the driver circuit 65 is disabled since the SLAVE
signal is "1", thereby inhibiting data to be outputted.
Conversely, in the case where the present PPU serves as a
66 becomes disabled and the driver circuit 65 becomes
20 enabled, thereby setting up the condition in which data
may be outputted through terminals EXT0-EXT3.
Now, the operation of the master/élave priority

order determining circuit 80 may be summarized as in the

following table.
25



BGO+B EXTO+EXT1 SLAVE Data transferred thru (0BJO+OBJI1)

gate or 82 0. 0 4¢ Jnternal data O

0 internal data | 0 internal data-1l

0 internal data 5 0 0 |nternal¢
data 0 BG0+BGl  EXro+exT1 EXT §RiwEl ~r
internal data 1{0BJO+0BJ1l) 1 1 |nteg§§§ §?P grephéqﬁﬁ(”

generator -35, decoder 36, DAC 37 and phase shifter escribed in

detail with- 10 particular reference to gig., 6. 1;{'{ggrﬁghoaaggnerator 35
is conprised of a RAM and capabl e of storing thlrtyng@pnﬁl Bhegol or codes,
one of which is supdied as its output aftey havi ngnbepRasehgehed by a
5-bit address signall CGAO- CGA4 supplied 150 fromintéenaul gagkexer 30.
The col or code signals stored in the color generator 35 nmay be rewitten
“under theé control ofo a CPU 112. (Provided inthe stiﬁgéyﬁgloaaghg 6is a
phase shifter 38 whilch divides sjfx times ( 8.58 MfxX §z¢a0f 20 t he
frequency of chrom fdance subcarrg@er ( Sc )1 and prpgusesatwebyg Kinds of
phase difference pullses differerit in phaselfrom egtephbderdataProvided as
connected to receive an output signal fromthe phase shifter 38 is a phase
sel ector 114 which receives a 4-bit 25 data anong a 6-bit col or code
signal supplied fromtheNow, the color generator 35, decoder 36, DAZ 37
earnd phase shifter 38 will be describeé in getail with o
. . _ . o/
10 particular reference to Fic. 6, :

The color generatcr 35 is comprised of a REM
aré capable of Storihg thirty-two 6-bit coler codes, ons
of which is supplied as its output after having been
selected by a 5-bit address signal CGAO-CGA4 supplied

15 from the multiplexer 30. The color code signals stored
in the cclor generator 35 mey be rewritten under the
corntrol of a CPU 112.
Provided in the structure of Fig. 6 is a phas
shifter 38 which divides six times ( 3.58 MHz X 6 ) of
20 the frequency of chrominance subcarrier ( Sc )} and
produces twelve kinds of phase difference pulses
éifferent iﬁ-_phase from each other. Providedé as
connected to receive an output signal from the phase
shifter 38 is a phase selector 114 which receives a 4- blt
25 data among a G-blt color code signal supplied from the

color code generator 35 thereby selectively outputting



col or code-generator 35 thereby selectively outputting onc of the twd

ki nds of phase. di fference pul ses_different-iypplase supplied fromthe phase
shifter 38. There is also provided a | evel decoder 115 which receives a -
2-bit data anpbng a 6-bit color code signal supplied 5 - fromthe color
gerrgrat or 35 and g ves tohe ttvwelivee kimveloSephaseodisfgnehceapuhgesour
different levels. It is to be noted that the decoder 36 of Fig. 3 includes
the phase shifterdiffepedct ia phusle danssiried 15rofl sheprphakl shisbewn 39
Fig. 6 is. a resistor 10 | addi er 116 which includes nine resistors 117-1
t hrough 117-9 conhhetredisr alserpesvbdedean lavalpdecoddrt dds [wiriidh angceives
cround ( GN\D) Fro. each of the nodes between the adjacent resistors, an
out put signal havan@-&iroldatge dmord ali $i~ddt probort codeat eligrady supplied
obt ai ned t hrough the 15 correspondi ng one of MOS transistors 118-1

t hrough 11858 whi £hofrogdeheolbor gengratcansif sandncomverts Gaiteintocai tlevel
'19-1 and 119-4 are provided as appropriately connected to control two of
the transistors 1§8lecthroughgnad- Bayinchduneif farenttalévelst helgatie to
circuits 119-1 through 20 119-4 includes two NAND circuits 120 and 121
each of which hasbet bosré thptit thenfeeregrt ¢ & &feiRis + hd idides the phase
sel ection signal supplied fromthe |eyel decoder 115. Furthernore, ir each
of the gate circuff3dfted- 114npBEghT§198%€0RECPRF o itSre pair of NAND
circuits has

-

o

Elso prcvided as shown in Fig. 6 is & resistor .
1¢C ladder 116 which inciudes nire resistors 1ll7-1 throug?

gh

117-9 connected irn cseries between a supply voltace V

it 4

né groundé ( GND2 ). From each of the nodes between the
aciacent resistors, arn output signal having & voltage
level divided proportionately may be obtained through the'
15  corresponding one of MOS transistors .118-1 through 11£-8

. which together form a2 ‘transmission cate. Gate circuilts

m
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pprorriately connected

rt

¢ control two of the transistors 118-1 throuch 1i8-8 at
o the same time. Each of the gate circuits 119-1 through
20 119-4 includes two NAND circuits 120 and 121, each of
which has its one input connected to receive theé same
level selection signai suprpiiec¢ from the level decodsr
115. Furtheémore, iﬁ each of the gate circuits 119-1
through 119-4, ore 120 of the pair of NAND circuits has

25 the other input commonly, connected to receive the same

phase difference pulses having a desired phase



dir nce pul ses having a desired phasezf - supplied fromthe phase _
se or 114; whereas, the other NAND circuit 121 has its the other input
connected to receive an output signal of the one NAND circuit 120. Each of -
the NAND circsupplisd@ Fwemlzhehghade selquios 114; CoReeead] fthe et et
correspondi ng one of MOS transistors 118-1 through 118-8. 1[It is to be
noted that thBARBCcitcafitFikRl 3hasclitdestlieotberstioputadeiennddbed to
transi stors 118-1 through 118-8 and gate circuits 119-1 10

The operationreteie v inttput shbgnalnoffi e whé NANDoecitesecit b@dowith
partcular reference to Fig. 7. Wen a single data is outputted fromthe
mul tipl exer 3Bachhefe the NANDt Fddcaisisngl €0 candr 1@ddehas gisls (W rhits )
fron1thg color generator 35. The phase selector 15 114 then receives
only fodr biteonneageéhetq htsesupdpte e@fcocerrgauensn.ggaloménerc@ynﬁsl ecting
one out of twelve kinds of phase differenc ul ses different in phase one
from anct her tbapeistppki dd8rd Ahroygh Hel%raé)e cT¥ clst solbe- notiecoudtat

119- 4. On the ot her _hand t he | evel decoder 115 receives a 2-bit
data from t hetR&nBAEoRdr %focf‘el% QnaPnFé‘@Gﬁprea Teskster| docider dikfal to
one of the gate_C|rCU|ts % rou q_l 9-4. Now, suppose that, for
exanpl e, the HaReseFFEESt 9‘1? ofi- By 2FAe Sede| C Heeoies 138-1t hen

throveh
- - ‘.

10 -ion o o ~

‘showr in Fic.6

25<é%5;he ot her i nput cdnnDnIy, connected to receive the sane .phase
I
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will now be described with particular reference to Fig,
7. When a2 single cata is outputted from the multiplexer
3G, there is outputted a single color code sigrnal ( €
bits ) from the color generator 35. The phase selector
15 114 ther receives only four bits among the thus supplied
cclicr code signeal theréby sglecting one our of twelve
- kinés of phase difference pulses different in phase one
frocxr ancther tc be suppliied tc 2:l of the gate circuits
119-1 through 119-4. On the other hand, the level v/
20 - decoder 115 receives a 2-bit cdata from the same color

ccde signal to.supply a level selection signal to ore of

fa—y

the cate circuits 119-1 through l1lig-¢,
| Now, suppese that, for example, the géte
circuit 119-1 is selected by the level decoder 115, then
25  a low level signal is ép plied to one input of each of the

NAND circuits 120 and 121 in the gate circuit 119-1 and a



circuits 120 and 121 in the gate circuit 119-1 and a hi gh | evel’ signél
i«s applied to-one input of each of the NAND"c¥¥cuits 120 and 121 in each
the-remaining gate circuits 119-2 through 119-4. Under the condition, if

resarese oL SEEMPRASEY! G SR EATTLe o, prptlics o vl

25 a low | evel sfgnal‘is applied to one Tnput of .each of the NAND - éiis

signal, in the . ~NAND circuit l'ies a

l'evel output signgnBndirbgiReND 2@ il 11dP1igueRkheS 2 dHaV 1L n ONEPHhce
signal, so that the transistor 118-1 connected to the node cf the reSistor
| adder at voltagecircastiunned onmrshdheli0-4, t mEdst Ohe 148ndicaRReCt £
to the node at voltace Vis turned off. -On the other hand, if the phase
di fference pul se tge aphagé de¥ebréhgBapul sehépotshe hbANRacier Geiltextkd0 and
121 of gate circuit 119-1 supply low and high | evel signals, respectively,

and, thus, Bhe 15114 isassletolehled- Isigmanectiod die tdwrdosler@iivol199¢,Vehe
is turned off and the transistor 118-2 connected to the node at voltace

[err] is turned oganDUpfigeutRe1Q0r gupglacesa Riwh ouépel sobksinalsli gofatt heng
other gate circuits 119-2 through 119-4 are at |ow |l evel, and, thus, the

transistors 118-3tR€ NANDNGiTtRi& Wl addpphies as npdwollévels oavpauldigraa: ,
out put signal obtained fromthe output term nal 22 under the condition is a
col or signal whicscisheefthedtbynraighase lditlfleremequedetdavhagnate cf the
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. ladder at voltage V. is turned cn ané the
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118-2 cornnected tc the node &t veoltage V., is
turned off{f. n the other hand, if the phzase cifference
pulse is a high level signal, then the KaXNZ
circuits 120 and 121 of gete circuit 11¢-1 supply low ané

-high. level signals, respectively, ané, . thus, the

15 .transistor 118-1_ cornected to the node &t veocltage V
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and the transisteor 1:
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outputs froa all of the other gzte circuits 115-2 through
119-4 are at low level, and, thus, the transistors 118-3

20 and 118-8 are all maintained off. _
As a result, an output sigrnal obtained from the

cutput terminal 22 under the ccocndition is & cocler sign

-
1
-

v

which is defined by & phase difference pulse having éan
intended phase and an amplitude which varies between two
25  voltage levels Vl andé V2 in ar oscillatory manner, as

indicated by a signal A in Fig. 7, whereby the center of



| ev
7,
bri ght'ness.

err]

in ar. oscillatory nmanner, g i ndicated by a signal Ain Fig.

int§§§3€-phase and an anplitude whi ch varies between two 25 vol tage '

reby the center of anpl i tude indicates |uminance or degree- of

phase indicates hue. Wen another level is sel ected by the decoder 5
115 in accor dampd itiude aimdheptest Juminapre erodegreaefi birdghtrags. for
exanpl e when the gate 119-2 is- sel ected, there is outsutted a col or signal

havi ng an anpkpt ﬁMﬁQﬁPVaFF9§°BetW@§1RHRJ%&”Q%QE"

In this color signal, the anplltude i ndi cates chroma and the _

-

o

eGates] ghrommamridr r]

as shown by a signal Bin Fig. 7. .Simlarly, color 10 5|gnals for other

col or code Ie&BFsRﬂﬁ?%ﬂiﬂﬁ#%@tSFQHHFs Can-_Dir. Fic. . if another

phase difference pul se having a different phase had been selected in
BareBeth cTrcERe

accordance with a 4-bit

ﬁaseleé’alec’tﬁ of€+RCER

15 S| ppllegé ror_the col.or .cener

di fferent pha

for display

1C

15

20

els glgu nance

or- S ign fpur

S¥0C ;& gsla{ wpﬂ Loared?J ngo gaa(iml'o{v yhdleg.
onal” T.V

arrlitude which varies betweer twec voltage levels vy and

V, &s shown by'a sigrel B ir Fig. 7. Similarly, cclcr

13

sigreis for other ccicr code levels zre shown by si
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If another phase difference pulse having a
Gifferernt phase had beer selected ir accecrdance with 2
4-bit code for phase selection in the color code signal

supplied fror the colcr cgenerstcr 3%, another cclor

m
4 ]
m
e

phase ( hue ) with one of the
sigrneis A throuch D in Fig¢. 7 heving parficular
arplitudes { chrome ) ané vocltage levels ( luminance ) is
outputted. A color signsal thus supplieé as an output is
then added with a burst signal ané a sync signal to be
formec into a color video sigrnzl which may be supplieé to
any of conventionzl T.V. sets ( not shown ) for disgley
on the screen.

Since each of the twelve different kinds of

phase difference pulses can take four different levels {(

amplitudes and voltage levels ) in the present:

&3 &h %oﬂécheﬁm
ot I h
( MuedSREER NG ‘bﬁhensiaﬁi['eﬁéhf ﬁfgrgeﬁlg”fwrs?é%@? i
havi ng part'CU|%&|'§§e g%’th 8pr rlndwgg
|e

is outputted. "R*

wth a burst gnal, .and
si gnal which %%y%bgeéu ?Ped to any of conventi

t Hen added

not Stown )

o~

o/



pul ses can take four different levels ( anplitudes and voltage | evel

4n the present enbodi nent, col or may be produced in 48 different
representations. However, since the output=sighal fromthe nultiplexer 30
hasza 5-bit structure, color may be produced in 32 different
representations at atinme. In 5 view of this, provision is made of the
col or generator ldmsedhbert pf colleri ngay hibet yptmﬂuﬁeal tircokér Tohfipsremet he
present enbodi nent so that although only thirty-two kinds may be sel ected
by the col or dat aremresentatilins col Bowengr besinpeecsbrt edtiput! wignal ghitom
different ways at maxi num 10 with a 6-bit color code signal by rewiting
the contents of ttke corbtipbevent 3P BEshp GPUitlEtrarure heCHbRF nBAYndEber
of different color representations _in the present enbodinent is 48, and
“four of the rerrai!?ﬁ'?&;“%%ﬁl esnnd¢ Bafiereeht EGPFSSWHFPEWQFa?t(?) thTRE bl ok

15 th mbodi nent of th t t
i ch (w8 PRLVERY 05 TR RS PERVFEISTD T T e 1 R e A Fer 12

character patt er 1yl b1 pege R - 1300152 et %sol%srsuagi%gaanﬁgg.g;

made of the SLAV and 2 function as

and a slave, resﬂ@?ééélﬁé Yerbd¥ e PP\ Idnae alith Hchich 194 AF GHIEG) 8025k S{own

in Fig. 8 , a square wave
may be selected by the color data generator 10, color may

on theé screen. Since eaéh of the twelve different kinds of phase differe;ge

: \a: ' . be representeé in forty-eight different ways at maximum

10 with a 6-bit color code signal by rewrifing the contents
éf the color generator 35 by CPU 112. Thus, the maximum
number of different color representations in the present
embodiment is 48, ancé four of the remaining codes may be
allocated to white, gray (2) and black.

15~ Fig. 8 shows another embodiment of the presént
invention in which two PPUs 11-1 ané 11-2 are coupled
together to synthesize the character patterns in these
PPUs 11-1 and 11-2, Let us assume that use is made of

20 master and a slave, respectively. with PPUs 11-1 and
11-2 interconnected as'shéwn in Fig. 8, & sguare wave
having sharp rising and falling edges is applied to a
clock terminal CLK and a reset signal is emploYed for
initial synchronization between the two PPUs 11-1 and

25 11-2. Under the condition, the character pattern data of

slave PPU 11-2 is outputted from terminals EXT0-3 to be



havi ng_sharp rising and falling edges is applied to a clock termnal CLK
and g%FL
PPUBﬁ%i 1 and 25 11-2. Under the condition, the character pattern data
of sN&ve PPU 11-2 is outputted fromtermnals EXTO-3 to be i nput t ed to
the termnals EXTO-3 of master PPU 11-1,.whereby synthesization of
character pattern data takes place. “®thin the master PPU 11-1 wth
the determ nation of prierity order as described with reference to Fig. 5.
Wth the structure showmn in Fig. 8, as a video output signal, any of

possi bl e conbi At eleer ¥k o Werkn 191 BOERPE- B 6F UngsEBAT BpEer10R]Lern

in master PPU 11 and still or notion picture Character pattern in slave
PPU 11-2 nmay be Wdravied sytnd sipla)io® Onft Nenapaeedr patebhAl dtd A
col or encoder conprising a color generator for generating a col or code
signal, said cdiakeggerpdraxteor withimg thepmadéeer RPUedihutbewibh cther code

S|gnals and generating as an out ut one of said predeterm ned
determination " priority order as described with

reference to Fig. 5.

With the structure shown in Fig. 8, as a
video outbut signal, any of possible combinations
between still or motion picture character pattern in

. master PPU 11-1 and still or motion picture character
pattern in slave PPU 11-2 may be obtained and

displayed on the screen,

et signal is enployed for initial synchronization between the two
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nurber - of “col or code signals in response to a color selection signal

supplied thereto, each color code signal contalning a phase setectiong
¢ode conprising a first pr edet er mi ned nunber al eve
selection code conprising a second medete l&”ﬂmaﬁﬂﬂg bits,
means for producing a predeterni ned nunber ce signal s
each having a different relative phase and each bei ng associated with one
of said phase selection codes,in response to a reference signal, first
sel ecting means for selecting one of &le&liME predeternined nunmber of
phase difference signals in response to the phase selection code of said
col or code signal generated by sai d col or generator, second selecting

means for selectl *E phase differenc Si nal sel ected by

said first selec 1ng 'f@% 2R R 137§ é\/é‘l° fi%frﬁfc%lef% sai d
col or code si gnal é(}eéﬁr‘? apycgl rd g&&grm earierat g?out rrera S
T

associated with second edtln |ng a

col or "signal cor I‘WI ng g r‘%&é"@erﬂ*‘ﬁ?ﬁ 4 Juf e nsge C%l%r}acfet e ecé %’l"l s by

said first selecting nmeans,” and ating with a'pre
anpl i tude with saamd I@a/:eérsﬁreg:ta&d y mﬁﬁw%ﬁ@a@&i 1% B e

ref erence. 2. An encoder as clained in claiml1l, wherein said color
generator conpri gesntenr amdoedomresodengirgnal s in response to & color

- selection signal supplied thereto, each color code
~ signal containing a phase selection code comprising =z
first predetermined number of bits and a level
selection code comprising a second predeterminee
number of bits, means for producing a8 predetermined
number tgﬁ};fhaiaJeigfﬁsrence signals,each having a
_differeEEI_EEESE_ZEEESEIE%ed with one of said phase
-selection codes,in response tc a2 reference signal,
first ‘selecting means for selecting one ., ¢f szid
predetermined number of phase difference signels in
N reSponse__to the phase selecéion code of said' color
code signal generated by said color generator, second

selecting means for selecting a leQel of said phase

- - difference signal seleeted by said first selecting
means in response to the level selection code of saig

color code signzl generated by sazid color gernerator,

and output means associated uith_ said first and

second selecting means for outputting a color signal

corresponding to the phase difference signal selected



3. An encoder as clainmed in claim 2, furth rsing a central
pr oce; g unit connected to said color generator, whereby the contents
of i%?%gpredeternined nunber of col or code,§i wntwu ltered by said &
centr processing unit. 4. An enc r aim\mmm Bfm 1,  wherein _
sai d col or sel ection si gnal cgﬁgris S ca Lt Yhitd predéternined ‘e
nunmber of bits which is smaller in nunber t han a sum of said

first and second predeterm ned nunber of bits. 5. An encoder as

claimed in claigy lsaidVefedt) Sl éb Ui WedRANS dHYTPIJ B3 16 AR &f g1 ned
nunber of gate circuits each of which has a first input term nal

connected tO0 o greideteramineditampl i fudenw it Gaifd v eldel sitd gt dramns, a
second i nput term nal connected to receive an output fromsaid second

sel ecting nearsmidsecendaial eftifng steansd ase@onmeefengnge. ternmnals, a

2 8 voltage divider including a predeterm ned nunber of resistors

connected in series between a pair of predeterm ned high and | ow vol t ages,

and a plurality of M3S transistor sw tches each of which is connected '

bet ween a corr espondiffy VRO BT jamh Sl Be bdiwsa? idhily pirensin spid

resistors and an ourt puet eteartngrnaéo of iss?ésd'a encoder aancd shsasm aograte connect ed
to a correspondidhPr E€ener mpr cce emory.

3. An encoder as cleimed in elaim 2, further - =
\o/

comprising a centrzl processing unit connected to

seid color generator, Wwhereby the contents of said

predetermined number of color code signals may be

*altered by said centrsl processing unit.

by, An encoder as claimed in claim 1, wherein said

COldr_ selection " signal comprises a third

predetermired number of bits'which is smaller in

number than a sum of said first and second

precetermined number of bits. o’

5. An encoder as cléimed in elaim 1, wherein said
out put means compriSes a predetérmined number of gate
circuits ‘each of which has a first input terminal
connected to receivé an output from said first
selecting means, a second input terminal connected to
receive an output from said second selecting means,

and a pair of first and second output terminals, a



»

‘one of sai'd output termnals of said gate CLLQQLLg——-———-éETE?COder as
claimed in claim5, wherein said first and second output Term nals, off

wone of said plurality of gate circuits are gates of iy
MOS-transi stor swi tches which are connegged t mﬂ”%ﬁl&ﬂ@ es of said
jUxgtions. 7. An encoder as clainmed in cIa|n16 er & n=each of said
gate circuits includes a pair of first and second NAND gates, said

first NAND gate having a first I nput termnal connected to said
first selecting wehb&gea dbcbder i hpet udbngi aapr edehent bued onembelr seednd
sel ecting nmeans and an output termnal defining said first output tern1na|
of said gate C|r6ﬁﬁ%5tahﬂ sepaneetedd %ﬂ&[ﬁﬁéi%sh%&$¥ﬁﬁ%.f?rsﬂ=4hpu?
term nal connectedﬁbo sai d &ut term aid firs

c

botond i oour et B phenfnined (Bhkn | SR Lo iddey LobRh @ e SRt L
20 output term nal dgli pingsat . sgeonds out gyl t gFmpaly of s gl dh 8 &g

circuit. any - one e preceding

claims, further BﬁGPEéﬁ'Qgchﬁg§ Rﬁlﬂgdéﬂg bfﬁﬁ%tf§9§a$eﬁ99eﬁ sal&

signal to said chromnance su BPYTer fromsaid out put
neans, thereby pbPMleﬂEyaoﬁoﬂpgﬁsiér§0£98 ¥hd@9t§hﬂn@érm1nal of said.

a

encoder and has a gate connected to a corresponding

3 one of said output terminals of said gate circuits,

6. An encoder as claimed in eclaim 5, wherein said
first and second output tefminals of one of said
plurality of gate circuits are connected to the gates
of two MOS transistor switches which are connected to

two adjacent ones of said junctions.

7.  An encoder as claimed in clsim 6, wherein ezch
of szid gate circuits includes a pair of first and
N second NAND gates, said first NAND gate having a
| first input terminal connected to said first
selecting means, a second input terminal connected to
said second selecting means and an output terminal
defining said first output terminal of said gate
eircuit, and said second NAND gate having a first
input terminal connected to said output terminal of
said first NAND gate, a second 1input _terminal

connected to .said second selecting means and an



9.
wher
tel ev

encoder .as clainmed in any one_of the pre—Edung cl ai'ns,
aid reference signal is a chrom nance subcarrier

n signal. 10. A color encoder ‘ﬂ“mﬂ“uml E ut&uu - herein a
uRIER! y|ng ’ —~

described wth reference to Figures 63¢nd 7

drawi ngs.

output terminal defining said second output terminal
of said gate cireuit.

’

- 8. An encoder as claimed in any one of the

preceding claims, further comprising means for adding

a burst signal and a sync signal to said chrominance

subcarrier - signal output from said output means,

thereby providing a composite color video signal.

9. Lr encoder as .claimed in.- any one of the
preceding claims, wherein said reference signal is a
chromrinance subcarrier c¢ontained. in a television

signal.

iC. 2 ¢eolor encoder substantially eas herein
described with reference to Figures 6 and 7 of the

asccompanying drawings.

contai ned i-n a

- ?

i



