"T.V. GAME SYSTEM 5 The present invention generally re 0 4+ nyge
processing technol ogy' for conbining two or nore picture patféhﬁ%ﬁihtbgan
.singte picture franme for display on a picture tube such as a T.V. set; and
*particularly to an i mage processing systemfor displaying a picture frame
by 10 “ conbining a notion picture patternl which may be varied un t he
cohtrol of the operator, with a still picture pattern which definegﬁﬁke
background of the picture frane More specifically, the present invention
relates to a T.V. gane systemin whi & VwotGAME SYSTHEMe i nformation and 15

still picture information-are controlled i ndependently from each other and -
‘are conbined into a series of frames which are then displayed on the T.V.
screen. Fig. la shows a prior art T.V. gane system 20 whi ch includes a

pi cture processing unit (" hereinafter, also referred to as "PPU') 1 which
conprises a randam access nenory ( hereinafter, also referred to as "RAM)
and is connected to a video nenory 2 and to a central processing unit (
hereinafterg al so ref@{d e d2SintEHE)oR® genex vﬂ(})’c bpekuryy i
connected to a main nerm?} 4. _IﬁntGEe s?stegrﬁnof aFll : Fg,l Sﬁ%erﬂ? hé‘ﬁlggrelt'rol
of CPU 3, notionprocedsitiyd tddHdo R UFdr dadmb B End ' psT 8E RE-Er fTcklSe

main menory 4 to the video nenory 2 to be stored therein
: patterns into a single picture frame for display on a

picthre tube such as a T.V. set, and particularly to an
image processing system for displayiﬁg a picture frame by

10 combining a motion pictu:e pattern, which may be varied
under the control of the operator, with a still picture
pattern which defines the background of .the picture frame.
More specifically, the present invention relates to a
T.V. game system in which motion picture information and

15 still picture information are controlled independently

from each other and are combined into a series of

frames which are then displayed on the T.V. screen.

_ Fig. la shows a prior art T.V. game system
20 which includes a picture processing unit ( hereinafter,
also referred to as "PPU") 1 which comprises a random
access memory ( hereinafter,_also referred to as "RAM")
~and is connected to a vide§ memery 2 and to a central
processing unit ( hereinafter, also referred’fo as "CPU")
25 3, which, in turn, is connected to a main memofy 4. In

the system of Fig. la, under the control of CPU 3, motion



tenporarily, and then the PPU 1 receives appropriate data fromthe video
menory 2 and supplies an output as a 5 video signal to a T.V. set (not

~ shown) di spl ay under the control of the CPU 3. A nmenory nap contai ned »
-in the. eo nenory 2 is shown in Fig. Ib. The nenory map includes a _
notion prcture character pattern generating grea 2-1, a notion picture (W)
attribute table 2-2 which is 10 rewitten Tof ach frane to be displ ayed
during the vertical blanking period, a still picture character pattern
generating area 3nd, stilliplicpuréudetaharacteanpfeteed frrom thdlman4 and a
still picture color table 2-5. 15 . The operation of the '

above-descri bed mempem %i t0 hbey videdesvendry i th befstered therein 2.
During the horizontal blanking gerlod in carrying out scanning al ong
hori zontal |ine $e@PBF3rilKe bhepi ther BPHt { r FRCR Ve ARPDODriate cdakaed

under the control of 20 hg oper at or hergb LrleV|ng the attributes of
the motion pict ufFEoBaFPer K1EE°HBeNPEH| 4yRRC,| %u?ﬂ lﬁ%x?“sc%ﬁﬁ??&;??ﬁ% Then,

he b f the thus A
char acter pater §1380 RaphELcELE pufa*’H%%“ﬁg%%"f A8 FER Ry Rt ©
generat- ing aregpg- éoﬂHEbﬂgthﬁhéaE?gQQr'ZR”&@&o%%an%ﬁ{%%J%%i&@htﬂﬁreby

~generating a notion picture pattern fhe'line
the video memory 2 is shown in Fig. 1b. '~ The memory map

includes a motion picture character pattérn generating k;}-
area 2—;,-a motion picfure attribute table 2-2 which is
10 rewritten for each frame to be displayed dﬁring the
 vertical blanking period, a still picture character
. pattern generating area 2-3, a still picture character
pattern name table 2-4 and a still picture color table
- 2=5. |
15 : The operation of the above-described systém
will now .be described with reference to Fig. 2. During
the horizontal blanking period in carrying'out scanning
along horizontal line sectors, the motion picture
-attribute table 2-2 is éccessed undef the control of
20 the operator thereby retrieving the attributes of the
motion picture~§éftern to be displayed in the next
scanning line. Then, on the basis of the thus retriéved
attributes, the desired motion picture character pattern
25 data is ouﬁput.from_the motion character péttérn generat-
ing area 2-~1 during the'same_horizontal'blanking period
thereby generating a motion picttre pattefn. As

the line scanning



*of the display screen proceeds, a pattern nane and a color code are read
out fromthe addresses; which correspond to a display positio of stil
picture character pattern name table 2-4 and the still pictu ~.color
‘table 2-5, respectively. On the basis of the pattern nane thus read:-out, a
pattern data is output fromthe still 1ﬂ?ﬂiﬁ% character pattern generating

~&rea 2-3 so that a still picture pattern is generated in real tine. |If
there occurs a caollision between the still 10 pi cture pattern data and
the motion pict ®fe the t SLAP4SY a SEFeERe REARESYr 13 oR2SKeEFRe PA™EpI3RA sir een,
either one of themis all.owed to_be.displayed i accoa&ance with

predet er ni ned pRoord® ySORR 3R aF508. % FHRE Ff%rd {'e§§§§em‘”§’1‘-‘ﬂ’ce 15

ext ernal addr esg:l?ra‘iryr%%ﬁt{gd b_uts_gs aarc?i%ﬁff%te%o%gltkoﬁnd q:bt QLQlft 'p!(:.{g:t‘?fr%t ure

character data | i né scanning and al'so since e nunber.

of pins usable fffa dQdC OPDEEL LR NSahEt BENe COURONRGRE St gemiggffwfe

retrieving of the notion picture attribute table and the 20 I ng of
notion picsure GRAGACteabpat es dedspaut v pasi 6noknehepd£sdll beoferguch

retrieval nmust all be carried out during the horizontal blanking period.
For this reasonpathemunaie othunt readpoutyre phtrechedatahiich owpdre
di spl ayed during a single line scanning period is 25 rather limted,
and so is the kifimbrofthengtiohl picture ctharatters it tér mageher ait Spd ageeai n
a single frane. As '
: - 2=3 so that a still picture pattern is generated in real
et time. . If there occurs a collision between the still |
10 picture pattern data and the motion picture pattern data
at the same position on the display screen, either one of
them is allowed to be displayed in accordance with a
predetermined priority.
'In the above-described prior art system, since
15 external address &nd data buses are used to call and
obtain still picture character data during the line
s_canning period, and also since the number of pins.usable for
s interconnections between components is limited, the
retrieving of the motion picture attribute table and the
20 .calling of motion picture character pattern data on the
| basis of the_resulﬁ of such retrieval must all be carried
out during the horizontal blanking period. For this
reason, the number of motion picture characters which may
be displayed during a single line scanning period is
25 rat';hei' ‘limited, and so is the kind of motion picture

characters which may be displayed in a single frame. As



4 a result, displayed pictures tend to be dull and they do not change as
fast as needed to be pleasing to a viewer. The present ‘i nvention provides
a T.V. gane systemfor -use with a raster scanning type display and
arrangeodgy di splay at | east one notion picture character on a screen of
sai d di s$+ay, conprising pattern data afnerating means for generating
pattern data of at least one notio pi cture character, designation
data generating neans for generating designation data designating an
identification and a display position of at |east one notion picture
character to be displayed on the screen of said display, first storing
means in ~ “which t he desi gnation ~ data, desi gnati ng t he

i dentificatg t ' i} t t e [ i ct

character tdoq{obeﬂc}%s’p {Hgyéejﬂ&%?n@%/ t?g%nsde%(rjtégf] rtgn%ébtaig%s dugnrl - et%ags“.%g ;%eci on
data genercMaifge 4 ABst T Chedad IR 1 p1dAH A n VW TAN Ny eTRANS, 'S
witten during a vertical- blanking period of said display, second
storing neans, into which the designation data, designating the

i dentification and the display position of one or nore notion picture
characters. to Fheli gpieseat dmvidnt iroax tpriod i ded reg Thar.i zggened  sycsvemi o | ne
based on the designation data stored in said first storing neans, is _
witten duMfy &idyi Amasteycaaanngneertyne oispliay diagyl aygrnanged sttori ng -

" nmeans incl%png an rqg capabl e of storin lPattern dat a of
isplay at least one motion picture character on a screen of

said display,: comprising pattern data generating means for ~
generating_”pattern data of at least one motion picture
character, designation data generating means for generating
designation data designating an identification and a display
position of at least one motion picture character to be
displayed on the screen of said display, first storing means
in which the designation data,-' designating the
identification and the display position of at least one
motion picture character to be displayed in the next frame
based on the designation data generated from said L;Q
designation data generatiﬂg means, is written during a
vertical blanking period of said display, second storing
means, into which the designation data,: designating the
identification and the display position of one or more
motion picture characters to be displayed on the next
following hqrizontal scanning line based on the designation
data stored in said first storing means, is written during a
horizontal - scanning period of said display, third storing

means including an area capable of storing pattern data of



up to a predeterm ned nunber of notion picture characters which can be
di spl ayed on a hori zontal scanning line at the sane tine, ingg;yhich ar ea
pattern data of predetermined bits in the horizontal scannin Irection of
at. | east one notion picture character to be displayed as transferred-fyom
i'd pattern data generating nmeans based_on the designation data storéd in
sald second storing nmeans are witten duping a horizontal bl anking peri od,
and fromwhich area said pattern data are read out during a next follow ng
hori zontal scanning period, and nmeans for supplying said pattern data read
out from sai ¢pt higbdaSppeldBgeFRAAS at RunBkF QESHB@YO A pPELQFedr EnLFBGfer s
processi ng system has already been described ang anh | nage processi ng
systemin acqaidanceay bl dheplayedt bANavhblk iPeWLAE d6sphikgdlikyY yEyLd
exanple only, with reference to the acconpanying diagramatic draw ngs, in
whi ch: Fi gamkea tima,bl dakodwadgechmaskawpagtearprdata arof T. pr eget@rmsimé & m
Fig. Ibis a schematic illustration showng the 5 structure of the
menory nmap elpksyedni nthieehordeontebosgagnihewdirectign ofi;atileasti sone
timng chart which is useful for explaining the operation of the system

shown in Fi g89tEQNaR4cEre character to be displayed as transferred from

said pattern data generating means based on the designation

_ ~data stored in said second storing means are written during

, &”E a horizontal blanking period, and from which area said

pattern data are read out dufing a next followiné horizontal

scanning period, and means for supplying said pattern data
read out from said third storing means to said display.

A prior art image processing system has already been

deScribed and_an image processing system in accordance with

the invention will now be described, by way of example only;

with reference to the accompanying diagrammatic drawings, in

which: -



10 Fig. 3 is a block diagramshowi ng the T.V. gane system
constructed in .accordance with one enbodi ment of the present invention; ,

Fi gs. 4a and 4b are schematic illustrations show ng exanples of dlsplaylng .
t he bagkgfound on the T.V. 15 screen; Fig. 5 is a block diagram show ng

t he de ed structure of the systengghomn in Fig. 3; Fig. 6 is a schenatie
illustration showi ng the nmenory map the notion picture attribute table
menory 20 12-2 shown in Fig. 5; Fig. 7 is a circuit diagrampartly in

| ogi ¢ symbol s showing the detailed structure of the multiplexer 30 shown in

Fig. 5 Fig. 8is a bl ockp%ag&arm%hgwmukhaﬂ@tﬁw hoAing IPMAr L of

- the color generator: 35 shown in 5; Fig. 9 1s a schematic
~illustration shewnggankos atgﬁgls at different |evels which nay be
produced as outputs ?r0n1tﬁe structure of Fig. 8, and Fig. 10 is a block
di agram showi ng anot her Srégbotibnkst ai schemabitwhlpustraeipnoshewing thet s
(PPU) are provided as connected to each other. Fig. 3 is a block diagram
show ng a® i nagetpnotusei n§ S$het Bemalynmapplempdoyeda ini. vhqyﬂmdegNManrYS
shown, the present image processing system or
_ 2 shown in Fig. la;
Fig. 2 is a timing chart which is useful for
explaining the operation of the system shown in Figs. la 3;}
and lb;
_10 _ Fig. 3 is a block diagram showing the T.V. game
system constructed in accordance with one embodiment of
.the present invention;
Figs. 4a and 4b are schematig'illustrations
showing examples of displaying the background on the T.V.
15 screen; | | |
Fig. 5 is a block diagram showing the detailed
structure of the system shown in Fig. 3;
Fig. 6 is a schematic illustration showing the kﬂ%
memory map of the motion picture attribute table memory
20 12-2 shown in Fig. 5;
Fig. 7 is a circuit diagram partly in logic
symbols shéwing the detailed structure of the multiplexer
30 shown in Fig. 5;
Fig. 8 is a block diagram showing the detailed

25 structure of the color generator 35 shown in Fig. 5;



10 T.V. ganme systemincludes a picture processing unit ("PPU) 11 provided
with a notion picture ‘attribute table nmenory 12-2 which is typically
gconprised of a RAMand which is rewitten for each frame with the .
informati on supplied fromthe video nmenory, as different 15 from )1, of
tﬂg prior art systemshown in Fig. la. PPU.1% al so includes ‘a tenporary
menory 15 which is also typically conprised of a RAM The tenporary nenory
15 stores the notion picture character data for a single scanning |ine by
accessing the notion 20 pi cFige %tisiduschamndt i nidrinrst rht-i2nastomwti nigs
rewitten for each scanning line. Also provided in PPU 11 is a notion

pi cture buffer nmefBt9r18igRats at differanty levels sddol mayRhW prodaced
contents are rewitten for each scanning |ine and which stores the 25
attributes and paPfePRERRES HFom Hhgpttoir iR e Fiigar £ot @ndstored in the

tenporary nenory 15. PPU .fur#%er I n Iudgiéﬁ synt hesi zer 17 which is
connected to receive an outpti® sty & ruMS FﬁhsipUﬂﬂﬁéaﬁﬁFPSF 5

rerory 16 500 21 aiboulnch el Joom Sl oLl e Gaiag o 0L (866

generator 12-3 or an output signal suppli‘e rom
the case may be, &fe SYRfH iad R lddiletited] WPleaclliciRelrS @ combination of

two or nore input signals, as its output 1 n accordance wth
Fig. 3 is a block diagram showing an image

processing system when applied to a T.V. game system.
As shown, the present image processing sysﬁem. or

10 T.vV. game system includes-a picture processing unit
("PPU") 11 provided with a motion picture attribute
table memory 12-2 which is typically éomprised of a
RAM and which is rewritten for each frame with the
information supplied from the video memory, as different

15 from PPU 1 of the prior art system sﬁown in Fig. la.
PPU 11 also includes a temporafy memory 15 which is
also typically comprised of a RAM. The temporary

o~ - memory 15 stores the motion picture character‘data
for a single scanning line by accessing the motion

20 picture attribute table memory 12-2 and it is |
rewritten for each scanning line. " 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

25



10 predeterm ned conditions. A video nenory 12 is provided external to
PPU 11 and it includes a notion picture character pattern generator 12-1,

a still cture character pattern generator 12-3 typically conprised of a »
ROM or %%gﬁ‘four 15 still picture character pattern nane tables 12-41 H
t hr ough -44 typically conprised of RAMsQand four still picture color -t
tabl es 12-51 through 12-54 typically conprised of RAMs. As shown in Fig. 3,
PPU 11 is al so connected to CPU 3 which controls the overall operation of

the present 20 attgypheBsangkhdhpaktegnCoiuest @F tehd MUHLIFENPE¥tdrel N
operation, when a main-switch ( not shown ) is turned on or prograns

- containing diffehaphcgaprestdredchiangehe tlempotatrgnintenadryt heSsti IPPUpilt ure
character pattern name tables 12-41 through 12-44 and still picture 25

col or tables 12fs8tthhrodgeludessa syathesdizererd 7 rwhiahrdsincennechedheonai n
menory 4 under the control of CPU 3. Then, at the first vertical

bl anki ng peri odr8Feavsi Al OUtPHte sighalc fnhithemewiorppiehupecbuféer
attributeJ%able menory 12-2 are also rewitten in accordance with the main
memory 4 Uhder FREOZENGIARE 30 OUERYEY SIRHRUETIR drShil}i RECEERRN ng.

D o P oL B AR St U A4 L Rty
supplied from an external circuit, as the case may be, to
supply a paftiCular signal, which is a combination of two 3;;
or more input signals, as its output in accordance with

10 predetermined conditions.

| A video memory 12 is provided external to PPU

11.aﬁd'it'includes a motion picﬁure'character pattern
genefator 12-1, a still picture"ch;racter' pattern
generator lé-3 typically comprised of a ROM or RAM, four

158 still picture-character pattern name tables'12-41'through
12-44 typically comprised of RAMs and four still picture
color tables 12-51 through 12-54 typically comprised of
RAMs. As shown in Fig. 3, PPU 1l is also connected to
CPU 3 which controls the overall operation of the present

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

- In operation, when a main switch ( not shown )
is turned on or prograMS'containing different games are
changed, the contents of the still ﬁicture character
_pattern'namé tables 12-41 through 12—44“énd.5till picture

25 color tables 12-51 through 12-54 are rewritten” in

accordance with the main memory 4 under the control of



attribute table nenory 12-2 and stored into the tenmporary 10 menory 15,
and, then, during . the ’horizontal blanking period, the notion picture
Character pattern generator 12-1 is accessed on the basis of the data then
stored i the tenporary nenory 15 via address and data buses, thagé?'

| v
causing the data necessary to display a notgpn 15 pi cture char er for

Fﬁé next line to be stored into t he notion picture buffer memory 16. After
been reached, thaTIbt] on TR UrE R AARTE pURT B P bt FR S R AT Gor {F Ao
e time the stiTiPEE et ARaTHay 8 o SRR HincthEpRReies. B FRFbtoh

12-44 and the colgietall@s 14p2d Y, % Stli?l-égi%{éf A e¥&?r§r£'%%x§f‘gpy ot a

vi a address and data buses so that t ure characte
thus retrieved antotrdandiefwithothdembogskaenspy Qf ﬁd@rswl?é’icgorgféi”cﬁfi S
- to the

supplied fromthe still picture character pattern generator
synt hesi zer317. IQPU I8 enbodiment illustrated in Fig. 3, the still picture
character pattern nane tables 12-41 through 5 12-44 and the stil
picture color tables 12-51 krhrRRighll2- Barang |ldrgerscanmimgp, byhé ombthoRES
than the display area or screen. Accordingly, a desired still picture may
be di spl ayed on FHEHESpI RAmAGn PIttRTmgtenbye clismdfayed in the next
...1 scanning line is retrieved from the motion.picture
et attribute table memory 12-2 and storéd into the temporary
10 memory 15,'and, then, duriné the horizontal blanking
period,.the moﬁion picture character pattern generator
12-1 is accessed on the basis of the data then stored in
the temporary memory 15 via address ana data buses,
thereby ;ausing the data necessary to display a motion
15 ﬁitfure character for the next line to be stored into the
.motiqn picturé buffer memory 16. After_initiétion of
l;né scanning, when the corresponding horizontal position
A - has been reached, the mdfion picture character pattern
data is supplied to the synthesizer 17 from the motion
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 tablgs 12-51_thrqugh 12-54 are refrieved in
real time via address and data buses so that the still

pictu:e character pattern data thus retrieved and

25 defining the background of a displayed picture is



the four still picture character pattern nane tables, or, 10

alternatively, the display area nay be set at any locafion.within the

scope of ur frames to define a desired background to be displayed on.the
screen a{%?homn in Figs. 4a and 4b. The display area may be shifted S
hori zontarTy as well as vertically indepeqq?ntly from 15 each other in aw
scrolling fashion with a dot as a unit. Such™a scrolling technique is '
di scl osed,- for exanple, in the Japanese Patent Laid-open Pub. No. 55-96186.

11 s To be notedoigld nebhR WO SERMA! Ypidehbe nidQtdu.Ct graeat%%r act er

pattern generator - the still picture character pattern

generator 12-3 g@he&gkcgnhm_get@sQQesgggQ@bgﬁye&rqwneach ot her as descri bed
above but al so Be used in comon. That is, the same character pattern

generator may be accessedIhy tie astbiedimdot DDlusbrateduia Fid.armt hehe
address for still picture 25 t her eby -producing both of notion picture
and still pictus¢idiapdctare characters pattelrar agmer tpbtlesr A 2-41gehevagbr .
Such a structure is advantageous because an increased nunber of characters
may be gererat ed2odidnpnd chf att e}l pRi FERRe gEREPAL drabdest He ~Pdnethegiah ty
as conpared with _the case.in which a charactgéugattern eneratqQr is

2 .
not used in comtdm>ARLE SARAS N s2Rg@ePhe hﬁ%m?ﬁetﬂﬁgng9 Sisplay

screen has the %ﬁﬁgg1é¥ §§¥%é%qtsAh%o&'%ngly, a desired still picture may

‘'be displayed on the display screen by using only one of \;f

'the_four still ﬁicture character pattern name tables, or,
10 alternatively, the display area may be set at any'

- location within the scope of four frames to define.a
desired background to be displayéd on the screen as shown
in Figs. 4a and 4b. The display area may be shifted
horizontally as well as &ertically_ihdépendently'from

15 each other iﬁ a scrolling fashion with a dot as a unit.

Such a s¢rollin§ technique is discioséd, for example, in

the Japanese Patent Laid-open Pub. No. 55-96186.

| It is to be noted.that in'the-video memory 12

the mdtion éicture.character pattern generator 12-1 and
20 the still piéture'character pattern generator 12-3 may

not only be used separately from each other as described

above but'also be used in common. Tﬁat is, the same

character péttern generatof may be accessed.by an address

for moﬁion picture and anbther addreés fér still picture
25 "theréby produéing both of motion pictﬁre and still

picture characters from the same character pattern



“horizontal direction and the hei ght of 240 dots in the vertical direction
and a character constituting a notion 10 picture or still picture is
;defined by a matrix of '8 dots by 8 dots. It is also assumed that the max.
" hunmber of notion pictures to be displayed on a single horizontal 3£§2ais
gngL ‘and thgs 64 TgtloanlfLures may be_ ?L pla¥ed on t?e scrﬁen t Xi mum
a e sane tine. urthernmore, in noti on picture character
pattern generator 12-1 and the still picture character pattern gener at or
12-3,a single tur epen p Qn creen is
represented by tﬁo“%{%@“gnd %‘1‘%% 2 éﬁ’d?‘éggﬁa?‘%cﬁg aP&P‘r’rS8“Sy 555 6V 8
dots is 20 Tf%Hé?ﬁHEéH’ﬁﬁhﬂé&nyeév?f%eteéssﬁgﬁggcrggggEQkhﬁduﬁﬁBﬁc%Pre

of PPU 11 shown in Fig. 3. Now, rst be as to

structure for dism 2t apgetéen ?étéﬂa&@aéﬁctt% R Bapd Bt POLELON -
picture attribute table nenDry 12- for storing the at?rlbu es of -

motion picture cdunipeterd swieh ahel ngdse f ianmwhiah aa capacatiyet O paitdedn

si xty-four motion picture characters as shown in Fig. 6 and it has areas
for storing a veyenexdt@osig imot (uBdiitrs Jommorchar act er nunber ( 8 bits ),
~an attribute ( 5 bits ) and a horizontal position ( 8 bits ) for each
character to be 5 di spl&yedssumpiont isbmadeddierd nthatieshe Kiisplay each

of horizontal and vertical inversions, 1 bit for determning
area or screen has the ~width of 256 dots in the

g;' horizontal direction and the height of 240 ‘dots in the
vertical direction and a character constituting a motion
10 picture or still picture is defined by a matrix of 8 dots
by 8 dots. It is also assumed that the max. number of
motion pictures to be displayed on a single horizontal
line is eight and thus 64 motion piétures may be
displayed on the screen at maximum at the same time.
15 © Furthermore, in the motion picture character pattern
generator 12-1 and the still picture'charactér.pattern
generator 12-3, a single dot or picture element to be
displayed on the screen is represented by two bits and
thus a single character formed by 8 dots by 8 dots is
20 . represented by 16 bytes. |
Fig. 5 shows the detailed structure of PPU 11
shown in Fig. 3; Now, it will first be described as to
the structure-fbr 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



the priority between notion and still picture characters and 2 bits for

col or display. Storage .of data fromCPU 3 into the notion 10. picture
attribute table 12-2 is carried out via input termnals Dlerr] and its
storagéég?sition is determined by a notion picture attri-bute menory address
regi ster<18. Wile the previous line is bei{ig scanned, the retrieval of thegs
notion picture character to be displayed on The 15 next following line is
carriegd out by a conparator 20 using a vertical position data. At the

conpar ator 20, tietsognpictadecahapgctbesyast ist@wpad t(Fig. of 4h€ Dexhaki ne
-to be displayed is conpared with the vertical position data of each

- character storedareashéomptstoridyy a perticeslatposititon t 6b8ebiwsor)y, 12-2 to
determ ne whether they agree ( in-range ) or not. The notion picture
charact er whi ch ¢haraeter f Bwpeer ol b8 gﬁtﬁahgeansathﬁﬁbytéréd5ihﬂGStHeand
tenporary nmenory 15 by nmeans of a tenporary nenory register 19. The

tenporary menory? 1BeTizontal pegitiely 8 Piksal e€°€a%%%\‘ec’6?r§?5?+'n‘g'°eb§ht

ti [ t t_th ] dj ly, if, [
Toti on pi cPure ChTALEES: hathe RERFThbbe eefBothAlidrdel BikySoF gRRCBISE
th st d | ; | I pdi ' h
orsence of i nd o £aéiEal ARG HNLLENP dnderdtods? 1188y PELTRLL I tpg
bqffer menory 16tN@0§§iority between motion and still picture characters

~and 2 bits for color display. - [
| | Storage of data from CPU 3 into the motion
10 picture attribute table 12-2 is carried out via'input
terminals D,_; and its storage position is determined by
a motion picture attribute memory address.register 18,
~While the previous line is being scanned, the retrieval
of the motion picture character to be displayed on the
15 next following line is carried out by a compafator 20
using a vertical position data. At the comparator 20,
the signai indicating the vertical position of the next -
line to be displayed is compared withfthg vertical
. 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 in-range is then
stored into the temporary memory 15 by means of a
temporary memory registe: 19, The temporary memory 15 is

25 provided witb an area capable of storing eight motion

picture characters at the same time. Accordingly, if



contents are rewitten during the horizontal blanking period also has the
menory area capable of. storing eight notion picture characters to be .=
.displayed on the next line, and, in the buffer menory 16, for each :§;§
10 ‘"pketure character, a horizontal position area ( 8 bits ) 16-1, an

attribute area ( 3 bItS ) 16-2 and a pair gg shift registers ( 8 bItS )
&6 3 are allocated. The horizontal positioh area 16-1 stores a hori zontal
"positjen data supplied fromthe tenporary nenory 15, and 15 this area is
structured in tindnfeoron afore dwari-onowilodninshichia raewereo ialve b eaC Cormthdn ce
with the scanning along a horizontal scanning |ine, and when the count has
reached "0", th@ennmt#amg%zupelzh@naahn0¢stheppﬁn§js&pﬂe¢ botputthe The
attribute area 16-2 stores a bit for 20 determning the prioritv and two
bits of col or d&EAPATFIYhIREAAfYee Hivith nat6lag aaéhsamegattbﬁ PFesedsea

stored in the te ar nor 5.. Each of the shift registers 16-3 stores

8-bit data suppld ed”é§y 65?%% mAQ$EEPoti on picture character pattern

B cture character in the &2 OL?@? Sn tt“?f% TREAE sty 16" WIREEY"

shift regi stersc]og%rg._rse% Egﬁgéweﬁarcﬂﬂﬁl | & hﬁBri‘zBﬁESPrS&gkﬁ%@t I's
two bits. In

represent ed by I's al so ovl cture address
‘register .21 whi geri)id i£V&RS ﬁ&se &i@rﬁaﬁ@fy.r@ééaeréhpable of storing eight

§Q¢' motion picture characters to 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 data supplied from the'temporary memory 15, and
15 this area is structured in the Iorm of a down-counter
wiich dowr-counts in accordance with the scanning along a
horizontal scanhing line, ané when the count has reached
iﬁé "0", the motion picture character is supplied as its

output. The attribute area 16~-2 stores a bit for

&~
=/

Getermining the priority and two bits of color data and
+hus three kits in total among the attribute éata stored
in the temporary memory 15. E&ch ©f 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



5 generator 12-1 or 12-3 fromterm nals ADO7 through buses by means of
notion picture character data, which has been found to be in-range, during

t he hqesgontal bl anking period and of still picture character data during
the“|ﬂ§§§SCanning period and calls or obtains corresponding 10 character .
pattern data. |In case where a verti cal inqugipn data is contained in the \
notion picture character data, the retrieving operation is carried out with
the vertical address inverted within the notion picture character pattern .
in accordance wigdimf &ff gdted £tl registany i g3 rafe oprovivded ein 2Baralbereiks

al so provided a horizontal inverter 23 which functions to supply the

retri eved noti orthatctaimel ctivaren et lemepett tiey repateseanttdd thye toreddritof.

transm ssion reversed to the shift register 16-3 of notion picture buffer
menory 16 if a horizontal T30 Figi nveisi aAsei pravidede entpd ¢uwre nadfcessti on
picture character data. Next, a description will be made as to the '

Ztsrijpt ure for dirﬁﬂla‘iﬁ%'g glsEYTTc%i' &Q Frréje(‘:e&acﬁﬁﬁmﬁﬁatm?%?t é?atﬁﬁrszrn];
line scanning proceeds,_ st] . Dpicture character pattern data of
the cgrres%o_r-l?ih ’tﬁi’s‘?’i‘?rbr}f'sl sifpé%'e.’d f’:}ﬂ"b : _’ﬂ’@ltseﬁﬂo?azl §Z§Eﬂ i Pyses
accordance with.a rom.the Qi e s .regi.ster.21. This

char act er patterlﬁ’_ _3%%3%@[ soé:gpﬁ%ﬁ%eﬁ(ﬁ%%?et vc\g’dag":’at%sc(?zflt’ ?%ft%r' ché']cahc;geq's PES%r n
and another two Qidng to be in-range, during the horizorntal blanking

period and of still picture character data during the \J
line scanning period and .calls or obtains corresponding
10 character pattern data.: In 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 is also provided a
horizontal inverter 23 which functions to supply the
reti'ie'ved motion picturé character pattern data with the =~
order of transmission reversed to the shift register 16-3 s
of motion picture buffer memory 16 if a horizontal
20 inversion signal is contained in the motion picture
charactef data.
Next, a description will be made as to the
structure for displaying a still picture ( baékground )
character pattern. As line scanning proceeds, still

25 picture character pattern data of the corresponding

position is supplied through the terminals "ADO_.] in



data for color display for a single dot on the display 5 screen, so that
the character pattern data and col or display data are inputted to the, shift
Fegisters 24-1, 24-2 and a selector 25, respectively, which are th O

i nputted-.to selectors 28-1, 28-2 and 29 in the formof 8, 8 and 16 bits~
t@ﬂough shift registers 26-1, 26-2 and 27, ¥~ respectively. 1In the case
where no scrolling operation is to take place, these data are then
outputi{ed to a nultiplexer 30 in the order nentioned w thout change. The

structure of Fig. L ngliygles, a Jiegigt e “uhjLh d tion
acCofdSfc Iw&_ a sw(%ﬁg%m fﬁ%?ﬂg phagyfe dUiafdlle

as a horizontal 15 SCro regi ster S a video nenory

address register fedf¥déAR1) frHis WHEtdtdMd tidin LSS omprdaRed of
menory and anot her register 32 having a dual function as a vertical scrol

regi ster ( SCCV )aatwoasit #atdeofoenchyracterssategist and (aNc¥heARtwd bot
counting 20 t he upper address of video nenory. In the scroll registers
31 and 32 are setdatasEorvablies @isplay| £fay inisiingtlicordqiogin | tine ) dasplap
time of scralling in the order of that in the horizontal direction and that
in the vertiPcal dF¢ERERonSCartdhathethe| eharapter patsersr slatg 1andscolopg. 2

and 29 is carried_out_in accordance with these offset, values, On th t her
‘hand, when used SR IRY Satﬁpﬁﬁ?ylﬁﬁﬂfggé F@git&eeré"’fﬁt aﬁ%g@?e{ﬁooﬁﬁ‘g'
conpl etion of .reag, oyt [ugi te Lo operatben of wideo qenory, Loy valdes,of

[

v . inputted to selectors 28-~1, 28-2 and 29 in the form of 8§,

8 and 16 bits through shift registers 26-1, 26-2 and 27,
10 respectively. In the case where no scrolling opefation
is to take place, these data are then outputted to a
multiplexer 30 in the order méntioned.without change.
The structure of Fig. 5' also includes a
register 31 which.has a dual function as a horizontal
15 scroll register ( SCCH ) ané as a video memory addreés
register ( VRAM.ARL ) for counting the lower addres§ of
video memory and another register 32 having a dual
: @f | funétion as a vertical scroil register ( SCCV ) and as a
video memory address register ( VRAM.ARH ) for counting
20 the-ﬁpper address of vidéc memory. In the scroll
registers 31 and 32 are set offset values ( scrolling
initiation position )} at the time of scrolling in the
order of that in the horizontal direction and that in the
vertical direction, and the selection of selectors 28-1,
25 28-2 and 29 is carried out in accordance with these

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



"1 and 32 are respectively added automatically. Al so provided as connect ed
registers 31 and 32 are 5 hori zontal and verti‘cal .counters 33 and
Peei i vely. The multiplexer 30 constitutes part of the synthesizer 17

showh ¥@/Fig. 3 and it receives notion pi;?ure character pattern data
and still picture character pattern dat d noreover another notion 10 .,
picture character pattern data and still picture character pattern

data fromterm nals EXT[err] as the case may be. The mnultiplexer 30 then
.suppli.es its oumpmory Griirdss arexplsegen®l abnd 33, RpRHC UYL W hot he
priority order determned by the attribute.data within 15 t he notion

pi cture charact eeadaondr/wrddieain bpedesioad oft kvddeol membeyel 230 vidyes0of
function to supply its output. signal to the exterior through the termnals
EXT[err] In thelcaRd whér @arg asRetivelacupddedt wugoma tigatlilyul arAlex i on
pi cture character %gttern data and a_still picture 20 character pattern

_data.in the mul PFRVERE RE conPegted SR the rRIHharerIbcands 3aiawsl. The
. col t 5.i i cald ised of Lt d_b
Sobit cone compPitasopral 53 ¥erSiBancEPuRterng anangr Jourereserivaa
4-bit 25 de desi gnat i f 12 K h , t hat
AP EE | ood dest naUuhl G Sleaidd 198 SN WE g0 R

_selection is made by a 4-bit epreseniing a
supplied as an gyhRWesiZ@® U shown in Fig. 3 and it receives motion

picture character pattern data and still - picture i:g

character pattern data and lmbreover' another motion

10  picture character pattern . data and still picture
character pattern daté from terminals EXTy_3+ @s the case
may be. The multiplexer 30 then supplies its output
signal to a color generator 35 in accordance with the
priority order determined by the attribute data within

15 ° the motion picture character pattern data. If desired,
the multiplexer 30 may so function to supply its output.
signal to the exterior through thg terminals EXT; ;. 1In
the case where a collision occurs between a particular
motion picture character pattern data and a still picture

20 character pattern data in the multiplexer 30, a flag
STK.F ) for that effect is raised.

The color generator 35 is typically comprised

of a RAM and it is accessed by a 6-bit code comprised of
a 2-bit code designating one of four levels and é 4-bit

25 ' code designating one of 12 kinds of phases ( hue ), so

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

e

oot

e



*mul tiplexer 30. A decoder 36 is provided as connected to receive an out put
signal fromthe color generator 35 as its input thereby converting it into
a level selection 5 signal and a phase sel ection signal. Alsogggfvided
“as connected to receive an output signal fromthe decoder as its i is a
digital-to-anal og converter ( DAC ) 37 mthh;serves'to have its input
cenverted into and supplies as its output an anal og video signal. A phase
10 -shifter 38 is provided as connected to the decoder 36.. It is to be

under stood that thg,syotbespatteld Qhtl Guphliec WSt AACHAUpRY (HIGSE the
el ement's of nultiplexer 30, color generator 35, decoder 36, DAC 37 and

phase shifter 38.mél&oppegytded. arg gesbdelr rPeyiisd efsovdéddadSconndBtbar
determ ning the operating node of PPU 11 and they receive data from CPU 3

via a counter 41.téi gecéisboan bntgataisighkd Siromettiree auflarulgens mterr &
As shown, the nultiplexer 30 includes a transm ssion gate 50 for .
transmitting a 4-&stitsi ihpet theygby wwenvemting cit pintera kevwel elBEEIRES
Lo each bit 3 Al SBLBRBYi ABE o RRASEh e KAHiAR <31 THP bt A L%0 (Brovided as -
ranemtiing @ 4 bloRoLLyon( COR.CRIS Joalb0s, & kil HRLON BCLHLE oo
tthUQh 51-4 one igg ?%%Gtmfﬁ a éqé§@§¥¥kéihﬁif59 converfér ( DAC ) 37
kx | which serves to have its input copverted into and
supplies as its output an analog 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. 3 is constructed by those elements of multiplexer
30, color generator 35, decoder 36, DAC 37 énd phase
shifter 38. Also provided are control registers 39 and
15 40 for determining the operatinglmode of'PPU_ll and they
receive data from CPU 3 via a counter 41.
Fig. 7 shows in detail the structure of
. k;f _ 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 S6-1 throuéh 50-4 each
corresponding to each bit. _Also provided is another
transmiséion gate 51 for transmitting a 4-bit portion |
OBJO-OBJ3 ) among a S5-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



mul tiplexer 30 is a priority determning circuit 52 for determning to
transmt either one of the still picture character pattern data BGO BG3

form ng

background of displayed picture and the notion picture character

5 pékgern data OBJO-OBJ3 and it is so Eﬁéuctured that a NOR circuit 53

receive **OBJO and OBJ1 as its two inputs

and BGlL as its two inputs. Data OBJ4 which determ nes the priority order

and an output fromthe OR circuit 54 are supplied as two inputs 10

circuit 53.

er input an output fromthe NOR

Thde@Brmiindnigt tob tramsmitcodthdéd snppdby the ettiflt gieture
gate of each of the MOS transistors 50-1 through 50-4 and 15

its _inverted. ochauracter: ipatfenn dAta(BGOrBA3| fooming5 e backgmnyid 54£ 4

via an inverter 57. As a result,

OBJO, OBJ1 and. GB3PlagechePigharef ante RN PESLtEFesocharasters

turned on,

t hat 20 BQ)- OBJQ- OBJ3 and th t put. si | f
Lhe §nver i Br 57 PARHSER ARde ABIDSORIS 6P e A G0 S THCHF S bt 2aOgh

are transferred t.hrough

| 61 h - nd_62-1 t.h h 62-
via transm ssi pﬁ:l&&“é‘ rgafn\s%ee;‘iteg{‘ie%gq%"é héfgﬁgﬁagg-gfagngc% ér té‘nl%glr ed _ °
of f i nAGROTA3NGE Mgl R Afde B AUnd Be1 as its two inputs.

and 25

10

[
n

Data OBJ4 which determines the priority order and an
output from the OR circuit 54 are supplied as two inputs

to an AND circuit 55 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 56 is connected to supply its output to the

~gate of eazch of the MOS transistors 50-1 through 50-4 and

(o3

o suppily its inverted output to the gates of MOS
transisters I1-1 thrcugh 531-4 via an inverter I7.

As a resuit, depending upon a combination of
BGO, BGl, OBJb, OEJl and OBJ4, either one of the
transmission gates 50 and 51 is turned on, so that

BG0O-BG3 or OBJ0-OBJ3 and the output sicnal £rom the

inverter 57 :ndicating the result of the priority order

determination are transferred through inverters 61-1

th:ough.61-4 and 62-1 through €2-5 via transmission gate

~ transistors 59-1 through 59-5, which are turned on and

cff in accordance with a clock signal @.

an OR circuit 54 receives BGOW:
to an

AND Circuit 55 wWnQeepautdast 3ios iSEUF&ﬂ%ﬁﬂoﬁ:ﬁt@n&eﬁ@?ﬂiniﬂgat‘@'ﬁrbﬁ&tagzcifro(i:Ui t
56 which also receives as its the ot

to supply
dependi ng upon a conbi nati on of BGO, BGl,

i )



Turn-over circuits 64-1 through 64-4 are also provided and they are
appropriately activated by a slave signal SLAVE to thereby cause the
termnals EXTO-EXT3 to function either as input or output term nals when
‘two 5 - PPUs are connected to each other. The turn-over circuit 6
i.ncludes a driver circuit 65 which receives 8 its input either of BGO
or* OBJO and whi ch al so receives the SLAVE signal for controlling the
passage. of data therethrough. Mreover, in order to control data input 10
via the ternminal EXTO the tufi-®xef circwits 68441 ehtodes a4NANRrei ralsd
66 whi ch has one input connected to receive the data supplied via the
term nal EXTO t hrpoeaphided | anddrtleey Gremppivpriante iy nmctiyated doyezt stlave
recei ve the SLAVE signal _yja_another inverter 68. The 15 ot her turn-over
circuits 64-2 throigpr4SUAREe toi ihenaby st3uRe ukke. tarmdnpdesyiEdd -BXT3
mast er/ sl ave prioritg order determning circuit 80 which causes a

transmi ssion gat etBIEWRCHOR R HPGY 3R ARPE PHRAMFRENCEETRIME I hieWhen two

SLAVE si dj ' I f GO, Gl O 0OBJ1 d EXTO
o tor o og o PR Te e Fo ranerthl no TOR A PFBRPERT nEt T BRAE of
th t d sl P. . . , i :
b put e o an A el rRR e R BT, c1Putth SRLCR TebsdiBsS MR

and EXT1 tern1naJ%%;%ﬁiéi%h@fedft&aﬁa“EEbC$£Q§E568§nd WhECK 4E8bt r8Qeives

i ncl udes anot her cuirt 87 whic

Y the SLAVE signal for controlling.the passage of data
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 wvia the terminal EXTO
through an inverter 67 and the remaining input connected
to receive the SLAVE signal via another inverter 68. The
13 other turn-over circuits 64-2 through 64-4 are similarly
. structured.
Also provided is a master/slave prioriﬁy order
\Nf _ 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 EXTO, EXT1l terminals, thereby determining to
transfer the data from either one of the master and slave
PPUs. - BGO and BGl ( or OBJO and OBJ1 ) are supplied as
_ inputs to an OR circuit 85 and the data supplied through
25 the EXTO0 and EXTl terminals are inputted to a NOR circuit

86. The circuit 80 includes another OR circuit 87 which



has its one input connected.to receive an output signal fromthe OR circuit
85 and the renai ning i nput connected to receive an output signal fromthe
NOR circuit .86 and the OR circuit 87 is connected to supply its output 5

si gnal tgéggﬁ gate of each of MOS transistors provided in a transm ssion
gate 81 . to supply its inverted output,s@mjal to the gate of each of NCSQJ
transistors in another transm ssion gate 82 °ia an inverter 88. The data ’
transferred through the transnmission 10 - gate 81 or 82 then passes

through invertepgs9§3% ‘e Ut bR L4 Ed égég%%g%g[éf&?@ﬁlgﬁ“i%%%ﬁ:fs |

94-1 through 94-4 which are ntro by a.cloc [err
inverters 97-1 kbppUERedbRA cli®chg tS@BPlaned &%-Mﬁ%&ng %‘-@& Q%%Q%Zf

addressing the color generator 35 15 shown in Fig. _ a slgna
whi ch i ndi cat estphekebeiveGhn GADPW & jridier £ R0 83 NorR BPe&Bd 386 2Bng
out put signal supplied fromthe priority determning circuit 52 is used:
~after having bethei ®Rer¢erchitaf7i sercennédtdd 26 supply its odbpue i S
al so provided an AND circuit 100 which functions to raise a collision flag
( STK. F ) Swhen 8igBRlli $PokhragasecafredcherfiedaS BECrBSEshods (BIOvOBaa. ifthe
operation of priority order determning circuit 52 of the nultiplexer 30
shown in Fig. 72mhyaB&m2ssionsgafsgr B1ednfn tPhSUPBLYoitsy inyeirded output

signal to the éate of each of MOS transistors in another
transmission gate 82 via an inverter 88. | - ;;;
| The data transférfed'through the transmission
10 gate 81 or 82 then passes through;inverters 96-1 through
96-4 and transmission gate MOS transistors 94-1 through
94-4 which are controlled by a clock signal @ and |
inverters 97-1 through 97-4 to be supplied ‘as éddress
signals CGAO0-CGA3 fdr'addressing the color generator 35
15 shown in Fig;—S. 'As a signal CGA4 which indicates
whether CGAO-CGA3 are eitherlBGO-BGB or OBJO-OBJB,.an
output signal supplied from the priority determining
circuit 52 is used after having been inverted by an
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 and OBJ0-OBJ3.
The operation of priority Order'détermining
circuit 52 of the multiplexer 30 shown in Fig. 7 may be

25 = summarized in the following table.



lCBJO+CBJ1 B&X+BGL oBJ4 Data transferred thru gate 50 or 51 0

0 0 BG 0 1 0 BG 1 0-
0 oBJ 1 ' 1 0 oBJ 5 0

o .1 BG 0 1 1 : BG 1@:-,_ 0
1 oBJ 1 1 1 BG Next, in the case
whére two PPUs are provi ded -as connect ed to each other and the present PPU
serves as 10 a master, the SLAVE signal is "1". In the turn-over

circuits 64-1 thr Dcir t 66_receives its one. input
"0" -t hrough the |%%%Jé8 ts%? | th@ ND CPP &:EQ‘FGBEX? LZRYpEBEYt her eby
allowing data to be inputted through the term n§ On the other
15 hand, the drivergcircuit 65 is disgbled S|nce the SLAVE signal is

"1, thereby i nhibitinpgy data tojbe outpuft ed. Conversg y, i n the case where
the present PPU serveg as a slage, the SgAV signal iggj0" so that the NAND
circuit 66 becones di gabl ed andithe driver circuit 65gBgconmes 20

enabl ed, thereby setting up the condition in which data may be outputted
through te?minal s EXTO- EXT3. Now, the oparation of thggmaster/slave:
priority order deteerﬂ ng circdit 80 may be summari zB@ as in the foll ow ng

t abl e. _ . 0 1 OBJ
1 1 1 BG
s Next, in the.case where two PPUs are provided

as connected to each other and the present PPU serves as
10 a master, the SLAVE signal is "1".. In the turn-over
circuitsl64-1 through 64-4, the NAND circuit 66 receives
at its one.input "0" through the inverter 68, so that the
NAND circuit 66 is enabled thereby allowing data to be
inputted through the terminals EXTO0-EXT3. On the other
15 hand, the driver circeit 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'sefting up the condition in which data

may be'ouiputted through terminals EXTO0-EXT3.

' Now, the operation of the master/slave priority

order determining circuit 80 may be summarized as in the

following table.
25



25 BGO+BGL EXTO+EXT1 SLAVE Data transferred thru (OBJO+OBJ1)

gate 81 or 82 O 0 Internal data O

0 _ [ nal data 1 0 internal data 1

0 , i;@nal data 5 0 1 i nt er nal
data O o 1 1 EXT daia 0 : 1 :
internal data 1 1 ' i nternal data Now, the color -

generator 35, decoder 36, DAC 37 and phase shlfter 38 will be described in-

detail with 10 | ar 1) to The_col or nera or. 35 is
conprised of a ﬁigéi‘ bléeﬁ% §toring vg%absf rebdERT U one
of which is supplied as'its output after haV|ng bee select%ﬁ a 5-bit
address signal CGAC (A4 supplied 15 fromgthe mytiplexers 30, The color
code signals stored i the color generator 3 nmay bg,f&wWa t&gkgnder t he
control of a CPU 112.1Provided in the structure of faerial gacPhase
shifter 38 which divides six tines ( 3.58 Mz X 6 )imferrtal ddée frequency
of chrom nance subcarrier ( Sc ) and produces twelve kinds of chrom nance
subcarrier8 internal data

EXT data

internal data

internal data

e =X~
HO MO
e

Now, the color generator 35, decoder 36, DAC 37 ;a;

and phase shifter 38 will be described in detail with.
10 particular reference to Fig. 8.

The color generator 35 is comprised of a RAM
and capable of storing thirty4tw016—bit color codes, one
of which is supplied as its output after.having been
selected by a 5-bit address signal CGA0O-CGA4 supplied

15 from the multiplexer 30. The EOlor code signals stored
in the color generator 35 may be rewritten under the
control of a CPU 112. o
Provided in the structure of Fié; 8 is a phase et
shifter 38 which divides six times ( 3.58 MHz X 6 ) of
20 the frequency of chrominance subcarrier ( Sc ) and
produces . twelve kinds of ch;ominance subcarriers
- different in phase from each other. Provided as.
connected to receive an dutput signal from the éhaee
shifter 38 is a phase selector 114 which receives a 4-bit
25 data among a 6-bit color code signal supplied from the

color code generator 35 thereby selectively outputting



different in phase fromeach other. Provi ded as. connected to receive
an output signal fromthe phase shifter 38 is a phase selector 114 which
.receives a 4-bit 25 data anong a 6-bit col or code signal suppli rom
“the color code generator 35 thereby selecti y outputting one t he
twel ve kinds of chrom nance subcarriers d+ ent in phase supplied from
tHe phase shifter 38. There is also provided a | evel decoder 115 which
receives a 2-bit data anong a 6-bit color code signal supplied 5 from
the col or generabple 35f artheCOtweIds kindet ®f khAvehinaheet iibsd@rdhavi ng
four different levels. It is to be noted that the decoder 38 of Fig. 5 :
i ncl udes the phags ffeirener ihlplaxt tduppkimd flecrodehelphasadl shifteri dad as

shown in Fig. 8 is a resistor 10 | adder 116 which incl udes nine
resistors 117-1 tlmecmgnsmis@ psonvadeddai Aeveli dechbdencdhSawbiphl yeceivage
[err] and ground ( From each of 't he nodes between_ the_ adjacent
resistors, an oufp lﬁ Qﬁﬁﬁﬁﬂt%aﬁmﬂﬁgaavérpé§eQQ%ﬂﬂ GR4R eI bpsHPPbAGE el v
may be obt ai ned t h the /15 corres di n one of MOS transi stqrs
5.2t hrouyn 116 FeRihgh SR ﬁeewerr&%rp %3 tatid iR i HVEL s

Sﬁg 3r222igggrg %fge% nggﬁ%%igﬂg gﬁ the sagégtf t%dégc Ptgﬁé ga é%;
circuits 119-1 1 geoyghed that! thet qbBokudesst 82 BB §1 1fibihied?Enanndsd:

each of
P shifter 114 and the level decoder 115.

- Also provided as shown in Fig. 8 is a resistor
10 ladder 116 which includes nine resisfors 117-1 through
117-9 connected in series between a supply voltage VCc
_aﬁd-ground ( GND ). . Frbm each of the nodes between the
adjacent resistors, an output signal having a voltage
level divided pfoportionately may be obtaihed through the
15 corresponding one of MOS transistors 118-1 through 118-8
which together form a transmission gate. Gate circuits
119-1 and 119-4 are provided as appropriately connected
o ._ to controi two of the transistors 118-1 through 118-8 at
the same time. Each of the gate circuits 119-1 thfough
_2°  119-4 includes two NAND circuits 120 and 121, each of
which has its one_input-gonnected td receive the same
level séiection signal supplied from the level decoder
115, PFurthermore, in each of the gate circuits 119-1
through 119-4, one 120 of the pair of NAND circuits has

25 the other input commonly connected to receive the same

chrominance subcarrier signal having a desired phase



which has its one input connected to receive the sane |evel selection
signal supplied fromthe | evel decoder 115. Furthernore, in each of the
gate cigguits 119-1 through 119-4, one 120 of the pair of NAND circuits has
25 PM ot her input conmonly connected to receive the same chrom nance
subcarrTer signal having a desired phase 7L&upplied fromthe phase

sel ector 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 ci rcui tsuppQ ednd rbiil thas pHaseoweldctor 11Lonaestets | ochdecerée of
correspondi ng one of M3S transistors 118-1 through 118-8. It is to be noted
t hat the DAC 37 NaNDFigirduitnhcl2llebashd tisedihet crthexidinpid 6cohnansedt aics
118-1 through 118-8 and gate circuits 119-1 through 119-4. 10

The operation oﬂﬁﬂﬁ;%ﬂr%RnQHtP%ﬁo&hgnﬁleé t@epiane NANDecliesvitbd@Owi t h
particular reference to Fig. en a single data is_outputted fromthe
nul ti pl.exer 30, 5ﬂ9§%9§stB%tBBFPe&1§°§ﬁﬁ§Ig%ﬁﬂ%ﬁdcbaé Sagndity eupet )

fromthe col or generator tgﬁ hase sel ect or 114 then_recei ves
pp

only four bits c[tﬁélt Qs 788 & Io?°5’6%l%9%’?%$ PREr by ¥ecting
O ot 1Lt T VARG & 3 e o plisnet®
119- 4. _Ch the_QﬁEﬁbAﬁ”ﬁh of 14 €VEl includes the resistor ladder 116,
transistors 118-1 through 118-8 and gate cifcuits 119-1 ;;}
through 119-4. '
10 : The operation of the structure shown in Fig. 8
will now be described with particular refe:ence to Fig.
9. When a single data is outputted from the mdltiplexer
30, there is outputted a single color code signal ( 6 .
bits ) from ﬁhe color generator 35. The phése selector
15 114 then receives only four bits among the thus supplied
color code signal thereby selecting one out of twelve
kinds of chrominance subcarriers different in phase one
from another to be supplied to a;l-of the gate circuits “)
119-1 through 119-4. On the other hand, the level
20 decoder 115 receives a 2-bit data from the same color
code signal to supply a level selection signal to one of
‘the gate circuits 119-1 through 119-4.
Now, suppose 'that, for example, the gate
circuit 119-1 is selected by :-the level decoder 115, then
25  a low level signal is applied to one input of each of the

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



‘
20 decoder 115 receives a 2-bit data fromthe sane color code signal to
supply a level selection signal to one of the gate circuits 119-1 through

' 119-4. Now, suppose that, for exanple, the gate circuit 119-1 is sel ected

by the level decoder 115, then 25 a low level signal is applied toj/yase
i;nput of each of the NAND circuits 120 and 1214 n the gate circuit 11
and a I high level signal is applied to o hput of each of the NAND

circuits 120 and 121 in each of the renmaining gate circuits 119-2 through

119-4. " Under thehggmdié{v@n,si(fnsheighawiﬁe@ceo_smaiﬁiaﬁﬁ §£98aénfoemhbe
phase sel ector 5 114 is a low |l evel signal, in the gate circuit 119-1,

the NAND circuit MAMD sepptuiss al 30 gind ev2l ont pathsiognaheanénidia iNg\Gate
circuit 121 supplies a |low | evel output signal, so that the transistor -
118-1 connected toitd¢witeodeldf2t hbrovghsfld®-4adddind=r ke agendieion, i $£
turned on and the 10 transistor 118-2 connected to the node at voltage
V2 is turned of f.the Ghiorinanrs suhwaryien wignalofinem dhes pheme isalesitprl
is a high Ievel s%ﬂgaj, t hen the ND circuits 120 and 121 of gate circuit
119-1 suppl ¥ | ow H ¢h I gy dmaledidhs gate sigonitudldHe the
transistor 118-1 ecied to node at_voltage Very] is turned off and
the transistor 118 c%’hﬂ%%ﬁ%dlt#g ?‘}%P%rﬁo%% 3t i tﬁ%‘éei/[%???u?ss%%ﬁ il
Under the circums{aliCegnp !&frcuit 121 supplies a low level output signal,

U so that the trapsistor 118~1 connected to the node of the
resistor ladder at voltage V, is turned on and the |
- 10 transistor 118-2 connected to the node at voltage Vz-is
turned off. On the other hand, if the chrominance
subcarrier signal is a high level signal, then the NAND
circuits 120 and 121 of gate circuiﬁ 119-1 supply low and
high. ievel signalé, 'respectively, and, thus, the
llS transistor 118-1 connected to the node at voltage V1 is
turned off and the transistor 118-2 cdnnected to the.node
~ét voltage V, is turned on. Under the circumstances, the
N outputs from all of the other gate circuits 119-2 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 signal obtained from the
output terminal 22.under the condition is-a color signal
which is defined by a chrominance subcarrier having an
intgnded phase and ah amplitude which varies between two
25 voltage levels V1 and.V2 in an oscillatory manner, as

indicated by a signal A in Fig. 9, whereby the center of



outputs fromall of the other gate circuits 119-2 through 119-4 are at | ow

| evel, and, thus, the transistors 118-3 20 and 118-8 are all maintai ned
of f. result, an output signal obtained fromthe output term nal 22

- under condition is a color signal whic s defined by a chrom nance
subcarri™er having an intended phase and-an litude which varies between )
two 25 voltage-levels V[err] and V2 in an oscillatory nmanner, as

indicated by a signal Ain Fig. 9, whereby the center of anplitude

i ndi cates. | um nagee Qiddegheec ri Id% t I |

.anpl i tude indicates chroma andg%ﬁg éﬁg%ggﬁﬁg,égiégé%ﬂég ﬁﬁeﬁrq%%fﬁér I"eve
is selected by Ihetiibsoglelob sighdd,i BhacamplaRa8eWVihliaaebBeEh@BhAlUEng
signal fromthe nultiplexer 30, for exanple when the gate 119-2 is

sel ect ed, theramesphaqnninﬁheatzﬂchusxgnal havi ng an anplitude which
varies betmeen two voltage levels V[err] and [err] as shown by a signal B
in Fig. 9.  Sinilarly, cdfenignotherghavelf ds sellected by dude devadsr are

shown by glgnals Cand Din _Fig. 9. If another chrom nance subcarrier
havi ng a di ff erlémt b%a§€°ﬁ§§aB€§nW&Q%ﬁﬂ%ﬁﬁh?Fa@%ﬁ?@ﬁnéégmﬁﬂhﬂ;omtﬁhecode
for phase selectlon | | or_ code_si supplied fromthe col or
gener at or zﬂ{‘b]t'ﬁ’ﬁ o 3 irgrEfT hEFRR ggﬁ d‘fjl'fq’br*élﬁ? R&Se ¥1%me Eswith

one of Lhe. . selected, there is outputted a color:SLgnal~having an

amplitude which varies between two voltage leVels'V3 and iﬂj
_V4_as shown by a signal B in Eig. 9. Similérly, color
10 signals for other color code levels ére.shqwn by signals
-~ C énd D in Fig. 9. |
If another chrominance subcarrier having a
different phase has been selected.in accordance with a
4-bit code for phase selection in the color code signal
15  supplied from the color generator 35, another color
signal having a different phase ( hﬁé ) with one of the .
. signals A through D in Fig. 9 having particular _
-amplitgdes { chroma ) and voltage levels ( luminance ) is o/
outputted@ A color signal thus supplied as an output is
20 then added with a burst signal and a sync signal to be
- formed into a-color video signal which may be supplied to
any of conventional T.V. sets ( not shown ) for display
on the screen.
Since each of the twelve different kinds of
25 . chrominance subcarriers can take four different levels (

amplitudes ' and voltage levels ) in the present



%ignals A through Din Fig. 9 having particular -anplitudes ( chroma )

voltage levels ( lumnance ) is outputted. A color signal thus suppli-ed
an output is 20 ég»

then added with a burst signal and a sync sign to b

formed into a color video signal which may be_supplied to any of .
conventional T.V. sets (. not shown ) for di sBl/ay on the screen. Since each
oF“the twelve different kinds of 25 chrom nance subcarriers can take

f our

di fferent

| evel s-anplitudes and voltage levels ) in the present

and
as
e

enbodi nent, col WmPEYidént)) 0duged inmy!8bei fproduded ephesemt d@liiffierentdonever,
since the -output signal fromthe multiplexer 30 has a 5-bit structure,
col or may be prathmessentBiahd f eriowevexps esimtait thasoutputt signall frdm

vi ew of this,

provision is made of the color generator 11 capabl e of

storing thirty-tie 6mbltipbexer cdlebasnat Febite SEFUCAWFSd AIKOL dRath e

10,

col or

al though only thirt
may bePJF%%\F

-two
eednid3? ndibfeyent gRePERFERERRIORBYAtaR FEATPrumITO

Gener ator 95 by Y 195, e, PRICLTASA i RADGR O e e NeaRgPe 11
gener at or y . 5,5 . i e I

Codes may e al | GRatete {Bf nREPEEREr EbTESY-taelB pTl L Toddl LETBAY, 06
10 shows anot her, eobodi nEMoPinddie 4 @3RIY although only thirty-two kinds

‘\~/

10

15

. 20

25

may be selected by the color data generator 10, color may
be represented in forty-eight different ways at maximum
with a 6-bit color code signal by rewri£ing the contents
of the color generator 35 by CPU 112. Thus, the maximum
number of different color representations in the present
embodiment is 48, and four of the remaining codes may be
allocated to white, gray (2). and black.

Fig. 10 shows.another embodiment of the presént
invention in which two PPUs 11-1 and 11-2 are coupled
together to synthesize the character patterns in these
PPUs -11-1 and 11-2.. iet us assume that use is made of
master and a slave, respectively. With PPUs 11-1 and
11-2 interconnected as shown in Fig. 10, a square 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 1ll-1 and
11-2. Under the condition, the character pattern déta of

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

ki nds nag be sel ected bé t he col or data generat or
f #8F



I nvention in which two PPUs 11-1 and 11-2 are coupled together to
synt hesi ze the character patterns in these PPUs 11-1 and 11-2. Let us

assunme tpt use is nmade of the SLAVE signal

as a 20 'master and a slave, respectively. Wth PPUs 11-1 and 11-2 .
I nterconnected as shown in Fig. 10, a squanﬁ:g?ve having sharp rising and 3.

falling edges is applied to a clock termha

enpl oyed for

i ni

K and a reset signal is
tial synchronization between the two PPUs 11-1 and 25

and PPUs 11-1 and 11-2 function «

11-2. Under theigputitéd oty the tdmiiardls BXIG- oflaiastelr dravalRRy 11-2 is
outputted fromtermnals EXTO-3 to be inputted to the termnals EXTO 3
of master PPU liwherebwersimthesidatsiomtdofd chragtempadtera data dakest akes
place within the master PPU 11-1 with the determ nation of priority order
as described w tPlaes sfigthin ttherigpster PPU 11-1 with tjye defiermimakdom e
10, _as a vjdeo ouggut signal ,. any of possible conbinatiq

shown in Fig.

between still orfRFHRFHiE R
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storing informatio

i‘on picture pattern for the next

~follow ng frame gurjdigdde M dds Bndr AV NG A 13 thal te@TRBAN TE

for storing notion

10

15

20

25

and still or motion picture character pattern in slave

PPU-ll-Z may be obtained and displayed on the screen.
As described in detail above, provision is

made of a motion picture attribute table memory capable

of storing information relating to a motion picture

nory

-

pattern for the next following frame during the vertical

blanking period and a temporary memory'for'storiﬁg'moti
picture information tb be.displayed in the next followi
line, and, therefore since the retrieval of motion pict
att:ibute table memory can be done during the preceding
line scanning operation, it is only necessary to retri

the character pattern generator for those motion pictur

on

ng

ure

o/

eve

e

characters thus retrieved and found to be in-range during

the horizontal blanking period. As a result, without

requiring an increase in the number of connection pins,

' the number and kinds of motion picture character patterns

which may be called or accessed during the horizontal

blanking period can be increased.



15 - picture information to be displayed in the next follow ng |line, and,
therefore since the retrieval of notion picture attribute table nenory can
pbe done during the preceding |line scanning operation, it is only essary
to retrtreve the character pattern generator for those notion pict 20
cfiaracters thus retrieved and found to be in-range during the horizontal
bl'anki ng period. As a result, without requiring an increase in the nunber
of connection pins, the nunber and ki nds of- nﬂ#ﬂon pi cture character
patterns which may be called or accessed during the horizontal 25

bl anki ng period can be increased. A col or encoder as described above is
clainmed in copending UK ApblbGéoroﬁnNode85@53@&s@%ﬁb&ﬁ4&ﬁbvwhh&hcha&nbﬁen
di vi ded out of the present application. C L M S *30

CLAI M5 1. A T. Vlngaﬁﬁ?%ltftﬁn PoK-uskpRd i¢rtiomsNor s830P36Y t(2isS 36iddM )ay

and arranged to dlsg ag gﬁ ast one nption Elcture character. on a screen
of said display, Y¥ohp ﬁgetﬁﬂ“c eFHViBad gBRePit th |?é';§ﬁ§n1torapg>é-ﬁ@taé;t1|°@g

- pattern data of at |east one notion picture character,



desi gnati on data generating nmneans for generating designation data

designating an identificati onmnnmum R mu unsi tion of at |east one
not i on picpgle character to the screen of said display,
first storﬁﬂggyeans in which tHe lestgrtti®on*data, designating the

i dentificat
character t
generated f

position of one.or nore notion picture characters to be displayed on the
owing horizontal scanningpAiMe based on the designation
data stored in said first storing neans, is witten during 'a horizontal

next foll

Q¥ and t he di spl ay positicwa f at |east one notion picture
o be displayed in the next f

me based on the designhation data

rom said designation data generating neans, is witten during a
vertical blanking period of said display, second storing neans, into which
t he designation data, designating the identification and the display

scanni ng period of said display, third storing neans including an area
storing pattern data of up to a predeterm ned nunber of C L

capabl e of
M S 31 not
hori zont al

fon pAcTdNe gamenrsicsteems £ athiwse wibh be ralisgl sseahniorg &ty pe

scanning line at the sane tine, into which area pattern dat a

of predet 43N ARG annpngeft Lot sAnI 2k deatth PR Ml om Ricture east

one notion
pattern dat

icture character to be di%fhfyed s transferred from sai d-
éﬁaracter on a screen of said ‘display, comprising

pattern data generating means for genérating- pattern

data of at least one motion picture character,

designation data generating means for generating
designation data designating an identification and a display
position of at least Qne'motion picture character to be
displayed on the Scfeen of said display,

first storing means in which the designation data,
designating the identification and the display position of
at least one motion picture character to be displayed in the
next frame based on the designation data generated from said
designation data generating means, is writteﬁ during a
vertical blanking period of said display,

second storing ﬁeans, into which the designation data,
designating the identification and the display position of
one or mdre motion picture characters to be displayed on the
next following horizontal scanning 1line based on the
designation data stéred in said first storing means, 1is
written during a horizontal scanning period of said display,

third storing means inecluding an area cﬁpable of

storing pattern data of up to a predetermined number of

-

o/



rgenefating means based on the des inatlon data stored in said second

storing neans are witten during mﬂﬂll'ﬂ’lmumkl ng period, and from
a_ next follow

~hich area said pattern data are

“horizontal scanning period, and nmeans for supplylng said patter ta read
out fromsaid third storing neans to saég di splay. 2. A system as
‘faimed in claiml1l, wherein said - patteérn data generating neans includes a

character nenory adapted to store pattern data of a plurality of frames for
at |l east one notion picture character and-to read out said pattern data,

and sai d deqjcgadhi OB dRlpedel gaﬁsbesrgeaaﬁ;wc' HlRSpa PEEGHREY BRMOBX

adapted to store designation data designating t I dent| I on and the

di spl ay poshio@iz@ntal Eea%hingnhﬁetaentﬁé%uﬁe efReact eatbowRecHi saFaywed
in each of said plurality of frames and to read out said designation data.

3. A syst eatazereal ai dedai nofl apredetermiaeth 2bivkerehn shed horszostaling
nmeans i ncludes a table nenory having a nenory capacity capable of ,
storing . thecanedingndirectidat af atoleast3pndempfhani pjcthreei demardctari on

and the display position of each of. a predeterm ned nunber of notion
pi cture chat&ct ®es Whsehavedn B& dtEppafenrpd fremngpaidfrpabkterpangdata
processi ng neans for selecting at | east, k one I on |ct§ gachagactgr }g be

“di spl ayed FﬁnefﬁégnﬁexFeFBFIoRFﬁﬁdfPanﬁhebggéggnﬁ °?h’ ore
- said second storing means are written during a hori;ontal
— blanking period, and from which area said pattern data are
read out during a next following horizoatal scanning period,
and

means for supplying said pattern data read out from

said third storing means to said display;

2. A system as claimed in claim 1, wherein said pattern
data generating means includes a character memory adapted to
store pattern data of a plurality'of frames for at least one
motion picture character and toeread out said pattern data,
and said designation data generating means includes a
program memory adapted to store designation data designating
the identification and the display postion of at least one
motion picture ehafacter to be displayed in each of said

plurality of frames and to read out said designation data.

3. A system as claimed in claim 1 or claim 2, wherein said
first storing means includes a. table memory having a memory

capacity capable of storing the designation data for



desi gnati on
data. for
menory. 4.
storing ne
capabl e o}
said design

pi cture characters displayable on a horizontal scanning line at the sane

time, and neans for finding at |east one notion picture character to be

- di splayed o

corresponding to said notion picture character thus found into said first
buff er menoegch5. of aApsgdeterminedanumbernofi motidn pibeueencharsceers

said third
predet er m n
mexi mum nu

data fromsaid program menory and weiting the designation

the motion picture Hmﬂ‘ﬂmnlmnﬂ“ ect ed into said table
A systemas claine rein said second

’includes a first buffer %eﬁnry haV|ng a nmenory capacity

tenporarily storing ug :
ation data corresponding to predetern1ned nunber of notion

designaitiagt athechaenvgflicaciondandi theogdpPapl 8y Npdsiion of

a predeterm ned nunber of

2

of

storing neans includes a second buffer nenory conprising a

EhiﬁbnbéﬁnobesﬁiﬁplFbgﬂsiera shngbecoframppndang = poocehsing

nmber nmotion, picture characters on a horizontal scanning

line at the®S&HkS fPﬁesele°§B"G at 1%@§§s?éﬁ1ﬁ§téPa|H%ﬂtPhechﬁnﬁsterh@reln

f t tt
dara compr PRett BPYERERS AR HRRG ne2F FoEF ey LRgS %M?rb%é’&'c,r”gaﬁﬁmﬁw

moti on pi ct e E-BRarRercraty  HPhm SREY. plosclhERSH dhg UrilRE! nEhe

preCEd'”g_ChébﬂEnation data. for the motion picture character thus

selected_int6 said tab;e memory.,

'4. A syetem as claimed in claim 3, wherein said second

_storing means includes a first buffer memory having a memory

capacity capable of temporarily storing up to a

predetermined number of said designation data corresponding

to a predetermined number of motion picture characters '

displéyable on a horizontal scanning line at the same time,

~and means for finding at least one motion picture character

to Dbe displayed on a horizontal scanning line and writing
pattern data corresponding to said motion picture character

thus found into said first buffer memory.

- 5. A system as claimed in claim 4, wherein said area of

said third ‘storing means includes a second buffer memory

comprising a predetermined number of shift-register wunits

corresponding to the maximum number of motion picture

_characters on a horizontal scanning_line at the same time,

S e
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o/



further conpri sing nmeans for selectrvely reversrng the witing order of at

| east one of the vertical and ho;mmmmulﬂu"ﬂfﬂmlns when the pattern data
of at | east one notion picture.c en into said t d.storing
‘neans -based on the designation dat'a Stoted"irf sdid second storing ieans. 8.
A-T.V. ganme systemfor use with a raster scanning type display and arranged
t/di splay at | east one notion picture cBdracter and at |east one stil
picture -character on a screen of said display, conprising first

pattern data generating nmeans for generating pattern data of at |east
one notion prcture ‘char acter,

generatrng phrt er nAdS¥ StEP 38 FgﬁgPeSn igr%agetugggéﬁg g?QE?ngaéﬁirn
" . .
desi gnat i ng ga@?deﬁf%??%?r'éﬂﬂsaﬁgifﬁr%%?és SORBfbEY' Epr CEEoplNe | el
| east - one ”thgg prhsggssBara?teaoesdaﬁrahg@at PeeptBéally pigsungerharast er

to be displaye he screen of said display, first storing neans

i nto which th%riﬂ%tﬁnyl Ofn dghad desr@nabinga thetrdentfor catachw aofl the
di splay position of at |east one notion picture character to be displayed

in the next bradetebmimddonumberdesi goiionnpilatargenkanaetiefsom sai d
designation data generating neans, are witten during a

— T. A system as claimed in any one of the preceding claims,
further comprising' means for seiectively reversing the'
writing order of at least one of the vertical and horizontal
directions when the pattern data of at least one motion
picture character is written into said third storing means
based on the designation data stored in said second storing

means. .

- 8. A T.V. game system for uSe with a raster seanning type
. display and arranged to display at least one motion picture
[ character and at least one still picture character on a
screen of said display, comprising .
first pattern data generating means for generating
pattern data of at least one motion picture chafacter,
| -second pattern data generating means for generating'
pattern data of at least one still picture character,
designation data generating means for generating
designation_data designating.an'identification and a display
‘position of each of at least - one motion picture character

and at least one still picture character to be displayed on



vertical bl

t he desi gnation. dat a, designat“ m
position

next

capable of storing pattern data of up to a predeterm ned nunber of notion
pi cture characters which can be displayed on a horizontal

the sane ti

t he

hori z

anki ng period of said diSﬁIa second storing neans into which

_ L“ Hmum&at ion and the display
c€gﬁame or nore notion sl rs to be displayed on the
f wing horizontal scanhing line based on the designation
data stor

in said first storing neans, are witten during a horizontakz;
scanni ng period of said display, third 3Horing means i ncludi ng an area il

e PO BalinoRg Rt FCePERASEY ™) Cact ond motion picture o

scanning |ine at

character to be'?%FELayséo?§n%La@§£ﬁ§rfﬂtBVQHlEﬁignQat86598ﬁ§£g?gehﬁ£§£i“9

means
means,

suppl yi ng s&pé

based on t

e designati ata stored 1n sald sec

ring

~aredesigheBifgr i BgeaiBentipPbatibhagkidngnpetdi 8gl apngo bi eionhi 6h
area said pattern data are read out during a next follow ng horizonta
scanni ng peakolleastt onevinngionephstuf erchaeacteri bg patibspldped infthat
| east one still picture character designated based on the 35 designation
data from sagdtdefrgma;i ohagdadaoyehheadenjgnahhonf dahasagenerabed pfroern
dat a generating means during the horizontal scanning period, and neans for

pgpﬁggnaaapg data geperabing means, are written during a
vertical blanking period of said display, '

second 'storing means into which the designation data,
deéignating the identification and the display position of

one or more motion picture characters to be displayed on the

. next following horizontal scanning 1line based on the

designation data stored in said first storing means, are
written during a horizontal scanhing period of said display,

third storing means including an area capable of

~ storing pattern data of up to a predetermined number of

motion picture characters which can be displayed on a
horizontal scanning line at the same time, into which area
pattern data of predetermined bits in the horizontal
scanning ‘direction of at least one motion picture character
to be displayed as transferréd from said pattern data
generating means based on the designation data -stpred in
said second storing means, are written during a ‘horizontal
blanking period, and from which area said pattern data are
read out during a next following horizontal scanning peériod,

retrieving means for retrieving pattern data of at

least one still picture éharacter'designated based on the

%



-:sald third storing nmeans and said patterndata of"said still picture

character fromsaid retrieving neans o said display. 9.
;- image processing system subst ant (L“I ngI“] ng described wth @
reference to Figures 3 to 7 and anyi ng draw ngs.

u

designation data from said designation data generating means

from said second pattern data generating means during the

. horizontal scanning period, and

means for"supplying said pattern data read out from
said third storing means and said pattern data of said still

picture character from said retrieving means as combined to

" said display.

g. An image processing system substantially as herein
described with reference tb Figures 3 to 7 and 10 of the

accompanying drawings.

An



