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| ocat i onsHaMM desmeiAM 4 corresponding to the display area 15 D. After the
conpl etion of the transfer of the color codes, the inmage data processing

ci redi #o 10 s dssomesd thatdhespbdeyof oparatiab iobthe VDP 1tisiestdo thplGhly raedeandDthaincolor codes
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f’5 ¢ Iay men an 4 ?? ? Egﬁe(b tB%
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case o the ereas t play processing of an ani mation

I mage by (1hﬁads8§%y9r%ésuﬁd ocessing circuit 10 is interrupted when the 25
comand protessing crrcurt 15 requires any processing of the HVWM command.
The processiwngn 6dloraasds @fredpbriiingd/AecdatkcsibprbyCarears ntlude\icdidr doady rogresdrE®Biobed.
LMVWM c esteinshardfcy, the VDP t1lperiams ehiswaasparedy prddébdsing biiTeavity thes cotoxsed dispialy él@ments in

I npl ementthé destinatioredigpidy abda D, wbich Brgpepahd t/those egdrasgntedLy, thé lranshéitcyl cdlorrcadesrieads
a col or cibeldisglayrareas @s then gret Thet CRY Liinopiscliye VPR rithndugiiPthe fawenfourlpéls dfRE\Gamhmandl

t hen r eaddataavhethprdhe tansharency precepringds regessayt he di splay el enent QL fromthe
VRAM 4. The VDP 1 succeedingly carries out a transparency processing or a
'l ogi cal operation on these read color godes and then wites the results
into a nenory | ocation of the VRAM 4 which corresponds to the display

el enent QL. 35 And thereafter, a simlar operation is repeatedly carried
out with respect to each of the pairs of display elenents P2 and @,

d| spl ay eI enments P3 and Q3 d| spl ay eI ement s P4 and Q4 HMWM corrmand 40
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45 corresponding to the display elenents Q3 and A, display elements b and
B, ... being stored in the addrE?%eﬁsﬁ% y, 217", ..., respectively. In
this case, the VDP 1 first reads the “Col or codes in the address "85" of the
VRAM 4 and then wite the read color codes into the address "215". Then,
the VDP @) logiadl Spdrdiien frotessingcodes in the address "86" and wites theminto
the address "ZI6™, and tnhereafter a simlar operation is repeated. so
Dat a pr oceviis prgcessingoie tgeffobtar Ingichl bperatidreonDsadit Bis 6fi colgr @desocotraspomiing tovthk [sourasw be
descr i bedisplag hlea B amisp espeotg qps ot Bissdf rgjo\doaes cobspondirgde shecdisplag sysarli im thist 0
t he S @Ursysteroli apyp biaeyof ANDORS EXO8| (ediesiveddR) rnd NATE sanrteselesieshdsdbe lvgicabépetalion. The

NS par@icd deteriines/Mivsttier pdagicalrapsratidni should benefiected anshywhivh ®pe gfsthenlggital opesationsng
the ol heulchie sglected aﬁpumfewbmréoqrhltqqf\@eﬁe@m#ndaﬁaon di spl ay area D, which
cor r espondTadlp t Bewe all ehthe degieelerpetatjons iReovidedh i Shis systamy It dabley 1, SScrarreserts epeh
di spl ay s&'l"@%tc@’ c%f’:? (eoipe °d3r'%p'°s?'l'$@“’t¢l9 cplor pfregphyat display elaments in ?1?0(9{9@ Hispl#y2redower
four Hit Rffeach é‘tdﬁgwatpﬁéreﬁpagﬁaren En ssln [

ocos Tt @%2&5&&@ sptilmd il

correspo g to the source display area S and a respective one of bits of
col or codes corresponding to the di SW garea D. In this 5 system any one
of ANB OR, EXOR (exclusive OR) and can be selected as the | ogical
operation. The CPUR—deterw-hes—whetherr—a—tog-cql—eperationqshoul d be

ef fected and which dﬁlé‘e’d?“fP'Ffé”Fwa@ﬁpat%ﬂ)e?%’ﬁad% sHRReEFge del ect ed t hr ough
the lower four bitp of the oogoand dat a, Tmble 1 shoews all dqf the | ogical
L

oper asl ons provi def—mrthts stenmm—tm—tab SEorepresentis each source
- cobet code (color pode repr O ati ve of a’h@ol o T 0GR of |di spl ay

"elenents in a sourpe displaworea 10 S)| DR each ArstDGrabi orf col or code,

and D a destinati owtm bébRsnovwg P ddJp U |performs one of
the | ogi cal oper atlons_liste Ln - Tahle 1. 1in _accd ance withlt he out put
signa# LOPS of thel LOP deco®90 30 (Fig. |8)N@hd CLﬁ(b‘UtDs the rlesults of the

operation onto thel IBUS 57. 1880 TIMP SC = 0;:DC—+D

TABLE Lower four bjts of command data ¢ommand | sg# @a@ssi nd 0000

| MP SC- D 20 Vivivpn AND
SC * DC -D 0010 190 R seN? pg ﬁ ook EOR
sc + Bc- D 25 0100 NOT

SC-D 1000 TI P10 SC =|0;TQRC - [p SEC=#4: D¢~V 1001

TAND SC = 0; pC D 30 SC + 0; OR

SC #0; AND 1010 1011 TOR Sfeor Ui 9&= olboG 7d; OR 1011

TEOR 45 SC =0; DG D 35 SC # 0; EOR

SC 0; EOR 1100 S Se—=0- B-Sc—+—4: NOT 40 (3)

Address formation fen it id'®esired to pewq}-rm %ﬁ 3.91')’\%r13nt of displ ay
image as shown in Eig. 11 the CPU 2 outiputs to * & N3 tand processi ng
cincyit 15 x and y coordinates [err] of the display elenent P1, x and 45 y
coordwnates [err] of the display elenent QL, the nunber of di spl ay elenents
[err] of(3)ddigss fomatifinspl ay el enents wi thin each of the display areas S and
D, and the nunber of display elenents [er réﬁp@ a colum of display el enents
wi t hi n eacWhesr it fshdesimdstp| Patforay sughs a goxgrepnof Yd@?ﬁ?eﬁ‘ic?“?)’ﬂb'&é’% |1Frg‘h%PP'él?| t 15
forns f ro8RYE freld %Cﬂ%{?aadam%fam @%’E“Eﬁa’t%[‘dy ?’é‘

to be®adl %’Q"g@ﬁfe? ’ fd p' '?/“?‘rﬂfd V nt
from Fi me slg SWI I atg 0 r?]ag;sg 'g‘{f‘orms r)om |OI’
code Corthe§§‘§ ra8 gre mal Cgﬂ rFsg n%‘lglgi cesé@unahg}%l% ahqg of

oW ng equart |

"Fn‘ﬂm

t he screen IS S ore
s0 (3)-1 G IV mode

As is apparent from Figs. 4-(a) and 4-(c), an address (AD) of the VRAM 4 in which a color code
corresponding to the display element P at the coordinates (x, y) of the screen is stored can be calculated
by the following equation:

55
AD = (256*y + x)/2 (1)

Incidentally, the result of a multiplication of binary data by 256 can be obtained by shifting the binary data
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AD = (256*y + x)/2 (1) Incidentally, the result of a nultiplication of

bi nary data by 256 can be obtai ne tey1g the binary data 10 EP

0158 314 Bl by eight bits upwardl Seg)%ﬂsﬁdéh Q result of a division of

bi nary data by two can be obtained by shifting the binary data by one bit

downwar dl yy eiflit®is LipWakily. Also,itfe re§URIor & idRision] of Bidky dachyCiab Gall L dbfihe® by kiifeing the

equat i on bikgry G by eneclsiidosvivesld \Frowrhihis! it 18 Gipfrbdiedgdythdl Ateccalc@igition LHé aduaticd (Ofcah he
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" repr esent addingdinady datagepesemaivel piribe secdoalinkiado thé slhiift results aridtsubsaqentiyusbiiing the mésuly

shi ftirgy ofttkis adgition by Ghe bigdowrwasdlyaddi ti on by one bit downwardly. (3)-2 GV
CkﬁAS seen fromFigs. 5-(a) and 5-(c), an address (AD) of the VRAM 4, in

a cHBE\emere i o correspondi ng to the display element P at the

coor di nat es ) of _the screen i s stored, can be calcul ated by the

fol | owi ng eﬁéaﬁef’ mmABQS* F‘% $oC) TR addtess (AD) b fheoYRAMyi4s ino whish |ao ?ﬁ;&?"%an
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coor di nat (%Qe L ult, and subsequently shifting the result of

t hi s addi |on {wo bits ovvnwardly (3)-3 G VI node 20 As seen from

Figs. Qs (9 @ma@on(sf) is Bhutidfl (8 S (BAchiBled! §)s ks Mo elntitive Rt ode
COfreSponEH:ﬂﬂ\a{elcbyrﬂ@ t&z%aﬁw ﬁ(?ﬁ'éﬁﬁé?ﬁ i ﬁ;h\‘ﬁ@ [ Bt of %xé&rdﬂgte &

SCreen i Sstf BéufCand 6d3ediBnty Rhifikg Mb edurrar th d.f.& dqu 5e dEeHaldly0
[err] The cal cul ation of this equation (3) can be achieved by shrftr ng

b| nary datsps capmegent ati ve of the y coordinate by nine bits upwardly,
subsequent | y addi ng binary data representative of the x coordinate to the
W resul As saend fiombEBigs)Lata) bnd 846d).f &n Bddrésh (AD)eslLthe WHAM [ in awlidh tal cotor baedene

b| t downwearre$ppndirgOo () displagseleinknt Poal dheAwordiades (k.ryd of the grseen Ts gtadd, aardbe/calcolpted an

addr ess (WDOhe teflowingeegg®@™ 4, i n which a col or code corresponding to the

di splay element P at the coordinates (x, y) of the screen is stored, can be

cal cul &t efP Z5( B Y Hex KA | W ng equation: AD = [err] The calculation of this

equation (4) can be achr eved sh ftr ng binary data representative of the

y 40 cooriﬂ qute'afﬂz %(U:qaf;} h' Hobysﬂﬁg‘f W&?{tatga é?ﬂﬁ? tg?ngg;?tggat a
t 1 Il

f or mat .egn%fr g i war'w 'ssaﬂﬁgn bré’@rgﬁ ey g ees

The addf ress)a? 4 8ftogl €91 St er 52 f| rst detects the current display node and
then perf ft operation in a manner descri bed above in accordance

with the de%@%brp'ﬂ'oﬁ\eﬁbg %@ 41 -0, mraé’dre%@(j\ﬁ)' thhIhWFﬁ\Mjat th whitd i Bfbr code

processi NghrbspoRtfirigft6 iHeEfiLpfal | bismH Bkt 38 cb Bicnd §cre%ﬁ kL&l car Y calRGP! €
t he daka ﬁhhé{oudw‘r@@qmbmg in the GV rmde |g 5 wll now be descri bed.

50 It is assuned that the sanme novenent of col or codes as that shown in
Fig. 11 iapeamserequest@d. It is also assuned that a col or code
corresponding to the display elenent Pl (hereinafter referred to as "col or
e, ( P1)The c¢aiculslicnr ef cthis aeguaibroi#) dam b sghievb8 , byi shifting ebiralhyi tala aepebséraativd lof etys Of
ddresecoriind@e bl eightebitywardly, andl subbemuerdly ednlrtyrblrtaorddatadewrasstplua of thg xtcoorditite
d| spl ay eP&eshitreutt.(hereinafter referred to as "col or code (01)") is stored
in the fift Rheapkeve jaddreps fprmationris sarriedient oy hongsidrass shifh seoisnGR shownnia fig. 19. iThe
requi red 399rops $iifts registot prafirstodetactshe eysgpt disp ré"t°6° ertbthey perigpns 3 siiff oparatioh i 2
address A{ﬁ?"?rﬁjeﬁﬂﬁ'f’%dr?b?‘ﬁé" ﬁ‘i??’ﬂ?""?:dﬂbth?@?’“? °¥Hred, both of the bit

p05|t| % 23 col or codes (P1) and (QLl) in the correspondl ng bytes nust
coi ncrde other. Also when it is required to effect a | ogical

operation O?hrs Qa?a ?Jﬂﬁn %\&&‘é&l&l p%ﬁo rﬁ r‘lIPbt;n %?nar%ngsetle%teﬁ A%nga;n Ig the

result ofgy Iﬂ%&%}i
the colpr cp thet thal s%@ f:l: or ood %&H ﬁotrere &ed tis
posi ti onsady as§ @at Pbol6rAEESe ngskbncfi’dﬁ o (thd)spﬁ}’ §Itam5d? P e aﬁ‘értré?erpea ‘9BF -
And t her ejogé @i)" ilb 61068, 28 shown in Fig. 13, in the third and fourth bits of an address ADS of the VRAM 4 and
that a color code corresponding to the display element Q1 (hereinafier referred to as “color code (Q1)") is
stored in the fifth and sixth bits of an address ADD of the VRAM 4. When it is required to transfer the color
ss code (P1) to the bit position of the address ADD in which the color code (Q1) is stored, both of the bit
positions of the color codes (P1) and (Q1) in the corresponding bytes must coincide with each other. Also
when it is required to effect a logical operation on the above two color codes (P1) and (Q1) and to store the
result of the operation into the bit position of the address ADD in which the color code (Q1) is stored, both
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code (Pl) should be shifted by two bits upwardly so that the bit position

t hereof coincides with that of thoqghghque (Ql). The above shift
operation is carried out in the | owi ng manner: Each of the bit positions
of the color codes (P1) and (Ql) in the corresponding bytes can be

det er m roethe bit pbsitions dflie dopneddasien) anll (@) eusti coinddeOwithreadiv @twe (Aing theldford, Ihe color
equat i orvode2(P1)dhowdh be shifest fog dweebitsi upwartiy sa thet tbe bit postiodtheredf chiocidaa twithy that of the

pr ocessicalgr codié (21} iThé ahoemshifisoperaficonds @dtiet) putdthé followingtrleenatat a (512 * y + x) by
two bits deashebihelbitpositiong of he caldr gedes (Rihandr(@hidn thel egrrepponding-byles wern becristerriogsl bi t s
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ADD i s pb@pie@bito thd IBUs®E?] or code (Ql) contained in the color code data read

fromthe address ADD is replaced by the color code (Pl) to forma new col or
code dafe) Proagsding bezad driibe argummenbdats ARDbde data thus obtained is witten into

t he address ADD. As seen fromFig. 13, the first through fourth, seventh
and ei ght [Coler teles e tsbapentislyoead:inatreand anritiery inta @adhraddresstob the Sorpedphnding arsdsdf thad t he
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ADD. This color code selection processing is performed by the LOP unit 60
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LSB) of data representative of x coordinate of a display elenment 50 in the
- source dlspl ay area S and the Iowerrmst two bItS (or the LSB) of data
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EPO 158 314 Bl Wien the first one of the four orders is selected, as shown
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