howeveJ; contenpl ated that ot her subsystems such as communi-cati ons
subsystens, could The present v i aa‘ees to, a menory enpl oy the
i nventive féatures to advant agbi" 32 é@g min a conputer system of the
t ype Descriptien pr esent invention provides a manr,ycovuan-ohteuahardtmgehhyétanaccept
access system isHehn agoegmm tevcattml ﬁtt!!ﬁwg!"&: ccovidr al

mdu|af§g"fﬁﬁan5|§%§;% t&%ﬁ%@b Yy capaciy vty v nt|on we il o SV

1 _EP 0134968 Bl | . 2 Description !

resen
€ WHidhGS dfrangedd! pri ty OfactmsQE\Qﬁ mcludmg a cen 3t em
oper aﬁoduattmcﬁmetsmﬂmmfowa anti al | y pedcessag untfacdn.ﬂt e astl m6Mbrl,08 sBi N
menor yThex m majorityn bé pmictbeertpugers radm t he Glpithm aprtiative tosc araamsutstaoﬂauby
addi r%rff’%‘ Efm@sma Hﬁw *gem indgpe g& w.g\ &ﬁﬂ:i""@m“u :
rodul e Q‘éﬁmt%ias RS BopY 9xa{oJ§ﬂ .P?J, MG th ccss%g ter, |
i, BRASTRIARW b YnaltCra&tdry Sapatify' B POl at | QBmp ltife, {

c apadsl( wtafwhmboan:trel expehdadipe 52K bytys mean S fo@éacaddhesmsma@sldhe frsiﬁ:KtrBlyrieaﬁs whi ch
e'tflou emms«zws @lvettnr each opérabitin thesabsenceef an amn#mrrreemm ntrol

meané"'zo cards. 'qRentig) the ad 'Fss'“ "'t’he l
oo R ?éf iy G i T ST

MmarketeBOb\P@B iridtiork hmsﬁ. ms&.ﬁéeans t O 1R EBLEIMG of bns.owm.ﬁh
ex parwe:dratiyn aass a rhghe mmqoevneﬁ 8 bytes] 5 duate addregsirmaansto iaddrésa mdlvmaai iocations y  f or

% n? cg bytes} In ?fgl% hted,}ﬂ %ﬁ%@ﬁ%ﬂ@t’% for CPU S@?éﬁ _efm-g g:‘:g_ »
substantlal Eﬁuﬁug gxgg ne 2 QE ach

A

Machi Cnéthortn  €XPaljgir BdnpHaIng oMe QmGnQ dQfFation
has( a4 ing aitEgemynts) |Eiéuwﬁ@.s isthat the acédﬁm.emaufaamptmd:dueecssyambwl dual
I ocattiieatmomactslrassesf@ ndhddnemonsareps up ten®pes byindigdual fpcation therdim dot thenor y

addepsses the | u ingleo pddrass
o B e e S pafitgcear T e
|'S biHes]he/baBe %%hq:ﬂo SherHa resses e menor

SI rrulubammslslshg'theemahsnmeq-umbﬂ peavidles ant i aI r‘mupcesmmémbdnmurmmescybed further pair
rthesﬂdﬁgsasﬁeo fremﬂﬂ fog & |F9hth13rto eacdh ofy afwemw'mrﬁfawg@hem sforegdid t hat

happé‘ 9,0 ﬁ%‘tﬂ’é fer abI ?‘H‘@e gauateg gt He AFre™reror y

naby sl ?‘"f"' ”% S eD Bt é’@?ﬁm@ HiGHGioRiar

t her EI N, mbﬂkoﬁl plterashehsOrand O&p&faﬂi he’ addrs%‘i&teﬁho the WasdméRory ardits access

s u bs yhnse emplayidg e digdted ampum @f eneaddy, es 95 f  oinguite néalem'ﬁhusqf itsf vitidve sdbapstermenor y
riajrginctions %!"ﬁ\‘?dd’m t‘@\k‘ d“P‘ | on f ré?ﬂe@ﬂ'ew ifstele aha rawwteeeans-emen

Vr;ne';rg re.gnnﬁm%éijﬁg@t THaGo ﬁ&ﬁsuﬂﬁ@éﬂr— pr gsj' 3§§" 52221‘&5% gﬁg%ﬁg”&iﬁ%@n}] Qg‘ "W’%

by Bu Xpdth Sof (tRe 1¥pstant Vanpriay | des  without k@ efgeasierivhodulivamt ivith the wided be
descmmentom ldeta vridith. Mds!rre-smcsnnyp f r om 3@BYsterg opptRiKg incralghlgingricmode; so ~ by
way &8s é‘i’a?ﬂ)?é"‘vﬁ‘{’ﬁ"?' dé"‘: (I):h he af orgﬂfﬂih"?r ey fgrm it fﬁe;hum@f
addr Eye R STttt tin nt thed 2 U Th BT ot Uh s vaAG O™
al 1'Quystém me Ridss ﬂaeawiroeﬁs, h\twufheqUhsE ed sﬁ&ps:meperaaew dgraghica\wadags 1 n

Whi' C lout diveir QAU drdervartion. P ne such subsystem Figure 4 shows the arrarﬁalgent of thei tmsa

bl oc P"d m#e"hf"nﬂ TJE"E??"’VP m cr t" the F'%tf?d‘ essechel |y

Syst ﬁéf;,ii"ﬂ%: nali?i s aé@% ﬁ;&% B %ﬂ&t% ol
HEdTRi mcomp wh § eandidromith )

certam meaﬁmuamﬁwhéd’ﬂpbﬁdmhythi he bandmhdtobulefs fite@}g@l her with det ails of

a nersgy c@iﬁpaﬂmmmow”!e cyelembetyeenTthe bandwi didyre § idet avevd-forn) ranh showingpdul e;

oper s%irq? i ““QE, m'if‘ é.‘hd t he %Fﬂﬁsggfs’“':ﬁ:‘ g't?rség‘ pEFigure\bwhen or m

di agr géi%xﬁseg 8 Gldeb %9 &8 ch'B6 ©1 g Ther.;;ﬁm b Blockdiddrarh &tﬁ@h’l@l’how sfd gnal s

OCCUTsbveRdy Himitéd)ensrstit GRling the @isply 1, N NQRled irciisSof Wi rilbrcdmiputen A ISryiteh iR and

t he defirition. Wi t hout t he expan5| on nodul e amddimtashnﬁdm'fawhiwemlebaqelcmessor

data vif at merefmysen ipbiest ! ghg ipvention ta | hsy st efrﬂe IErqeq t°F'rP°a'ﬁ°'!f|dr}ﬁ ft ©f node;

ter s SRt SR AITED | ol e:"‘::" b o adhy e or
di agrneéfﬂos,%gvm 6 bR s w’%ﬁal 2o %o oitidesthe Kahetry iomatne ple'ratlo?\ A
occurmaneuyy indrehdes tiw\mdnainy nafndﬁidgu’bea 1, sandudedéyiteine ahd itiraaftbrthe Qfaed ayjsitedi of ;

;slggs}'t&n vsingthemernére Ithe eétn;fguwnnodul e &qudthe) Mhtth;aaevmelen shm?brmﬂlv\m ch
(-] ereln45 as
ﬁﬁﬁi gt o SR et PR B o e m?&'&oﬁ .gm"g*f?aefﬁ’om  he

arrangenent of the base is a video subsystemfor driving a CRT display.
nmenory in the systemof Figure 1, wheh the This operates essentially -
| ndependently of the expansion nodule is not fitted; CPUto retrieve data}
fromthe nmenory systemfor Figure 5 shows the arrangenent of both the
display. In a mcroconputer which shares its 50 . baseﬁ»-a.ndmex.aan_s,_i“qh__m_ )

L
3
i

'5-5|on rmdule |s fltted and CPU accesses the menory |n cycles between the

Y e



2

3 " EP 0134 968 Bl . 4 the type MB845

nanu‘factured by Mdtorola Inc. address ‘the col our palette registers to
prov\'de for This, is as is well known, provides .menory each bit of
character data,, a set q; four CRT gpi gqgfgégsgqs and rastgr timngs to
drsplay |nages representrn ee colours and an |nten- on
CRT dl Sp%ls as _Is wel? ?l) dl ore@n red to tt:lfeti racter ata as ?'pf}o 1f°'
and to a sséy mgst dls E:ma%egraph' C§ig e® ﬁg é‘f\e
Array 120hSOREQBGSsSIA\AﬁUeBerE\PTK|§ upt @al s fr e course ‘not

jused. CotheeCRTequnirgiler 1 hendctora €RYI dignlay11B. and dat an hlss MéGtWIBﬁ raader g@nerator

ey

it

ol

D

i spl ay Play? ¢ id édgﬂ:oh Gt ﬁ&%@&&ﬁu&l ari OUSfro .4 thel
he ATR kdolicHsigraafst foothe Sygenal Dhededincliidaca sysd enkrgr"asemmne 180ind ek€erable sugda(D(Iow) from

|gnal s mmwwelpsﬂefanmaawmﬁmnehm NﬁNBthrému %Jme ivecblytes from the

oL BT e

CHAR LATeHan s'vq r?ec tstfroas d, 58, I'at t’i?ddﬁ‘a'l?Pwthnéhe
arive s ggrtrge'f?r R R e S

i deo datish 19 @n ABRHA |§r@m)r$hr€ér@ ank r=ItATCIraL ONtol dda.essh caéuratarteﬂd &w&a to Prddlice

at ch 31CYQL.Ewsighelooralineadn. Iﬁbse)\senatbwﬂl tia4 Theseden tghakngr(a&'lf& th\T-OHJisptay 1Bi ne

8, a GAYiscusseg frnorg detail latge: & dynpmjer e cbly.eamann22/ie yeed net mi asjvidgon e
4o, an A?‘I%ﬂ% "@ﬁé . '&&d‘tm’%wﬁﬂ‘ R 5“‘°Ii’r€q% ftrsgézgg o?s? f{‘:i’hﬁr
dal ette sy R op | ns d Rery
Vi deo drt:mreatcgaatva ditefro:hhm@HBn ibep2eay 13. beck tdltBerPUL mmgmyamdehraudh iwtdar
A nam and tarridweiop outpuy siatayon anteustd? VlQ@ S usedrcnlbitZ lorﬂssona%tOé;PU M‘EQH mb@’gm
e a 3‘% %Ié‘a "Q%‘PEQ@F a‘P'P‘tﬂ ﬁf gf"‘b{lf‘e 2’3{
flor the o Jat. %ﬂ t a re %ﬂ ‘g@z
Ji deo dl&ta wepﬁss aﬁ%@ r(ep §o-r-

t
t

C
t

dii

m—hﬁo:—kms:

nory 22hds€ modad) of opepationtwil herethaftear bes t ransf agmedz 5rrdm;°.hbhrtma waetoriyis obsopilecd
0 recei voéle@atpaa fIre\armﬂtres @tarymericlhend 26 baefikhe gjgnatscgearrajed Thihe systenp)yyithout

hrough §raphgs dir (6 data o ypansipn dgdule fittad, cfoy, the -
2 in reg)tg ?QLP Eaﬁi“rom&dat%.%haa ergi.é)f;ﬁs ggzsfrlespe vel& 43S
Iphanumhwmputsug:haud:te 17 of the video array ladpranto danTHarf Ivﬁv&lo@ﬁl the memory
har act er Irdursalphmmoderdatarcmr bye 27 és abpligyl ay dat @w agidress stoke KBASDsigee!.cThBY togitherh

hi s cong; %SP alat ﬁ“’c H’W‘?’é‘%’g “’gﬁ“é’gr ag)sh C%%%*E“ 3gidress st PFWEIE‘)"&P °t s
In ugh™| at %ﬁf@g&y ure
D&e § % Lte ay. %& 1

b
t
a

S
C

p
f

49

L

I rect I y(neenrmraaéve
pdes of resyeetivat scom lruosl of d:mraeueisan‘otm dibe srgdil rgurm ueFugurrd 2 3o inticate thh @ming
ave- f or nlevedf T@Eﬁmwalampbﬁ%ﬂw@re -esent i te forr{ePU data 8ﬂdffeaﬁh
gnal s 'i%@t:gt" H\Q dggsggémbugg Bout “gr a Tl‘i &\rd?feé 'P‘?;\? dithat
he (EN) of hesat il modul enfui Elid wavetorr sﬂhep r.a‘i”dt
rcuit S1s2r8om aeeo a'iaay 182n adﬂr&oaa@hb% dafand 30wh.crathp foruaad atdass @rta@ Fiefsryn@ndes
espect i frah memoQIP is applisdSvirbusitionissh 22, 4 2thgsedn wisptheCR\sigrals are defefidn theng
gﬂ G“'F? '@":’@d byiap T8 KATLH sighal anoyy 1'5n u‘i“f%r" % CHAR '-ATC“ $'9"*" is shown
v 1
phamoffit ! e m{’gﬁrﬁf’m"mte reror Jafl AR

e t
Us 27 i Sesaibiadh arttclJ EVPettd B DRASS entifidabe ( RA uﬁl’l e |m|I ﬁowsttﬂﬁeﬁ ATR LATCH
hr ough Eoinﬂrﬁtéd‘ﬁr&hhﬁce th GoiadB wihiah appebrad MCt er g esi@iabda0ses amtdrbutdwmlbumd in‘the

ddress e Peblabarateried Record, Maysiodnat bages f ofe exsepqideCRTa memady- exe ThErﬁBHyLATCH
I ch, ig%'atl?tfygs gfh 1 E%%q"regzters @y?ﬁg I rand(ﬁﬁ"&b' é%%ﬂfgh[:ghe Lasl Fb‘go!gggﬁge
ﬁ thi i3 Gpabs  Si niibheint BAtEamal Y
OWN | NEdch @agister dtores Iaah b&htavmawdievsataps t he igdusea) tagetrcéatvah ﬂ!@&lpﬁd’ﬁgnal to pedvide
ey ar eCRjeqeisuedrive sipnals reresyating one cadgur. Th& RASBe lagh @etableenpgdbpm fromMNchwcult
har act eT'B" ipRyt b‘é"‘tﬂ%ﬁa"d’es rtta-remr %‘e%ﬁown in ;}@Alﬁ"{ag' 'EP"E h;Eng

g)?yed 5&% r@ﬂﬁ%ﬁ %s e?gd%i;ﬁr?h?’g $rl%y lﬂesI edht 3 UaéﬁE? n eﬁln

f or frérh ¢atdBFSN sl iapgiediyo datumplekér imtHel b@ nodteidutkdiato thdndded amraydeo array 1
atch ci vides areay212. Thereafier, arhwte of charagter t wo CRT I"MP@'@WPGSEEEWGI

evrmq i r th a d CPU
CyCI e. gﬁﬁ'he ena%cﬂ ﬁti% %ﬁi{gm con I gnal S l wave- or:w et es%sggtg n. Fn urez
wave- f or K kibfiiofe 6 pbifbr i3 f T OM vm S Bodbvor the AT e b
at:tri but derafoar bmtwqhe bivibufePbytd) BBre@CHES Sest O SPaFeTEIBIN wr@nobﬁ foP mbmemy

|
d
t
|

p

s applied over bus 27 to a latch those in which the CRT signals are
erived. In the circuit 31, controlled by an ATR LATCH signal on 45
hird Iine, the CHAR LATCH signal is shown |ine 18. The video array 12
ncl udes a col our indicating that in the first CRT nenory cycle a

Iette system the pr| nci pIe of WhICh was character byte Ls.read -
- ' ' ) ' YT ed

four’t I | ne s| m I arI y shows' that the ATR LATCH Corrputer Graphr cSs In _

~ 1 N o o o o



data fromlatch 30 is serialised,in the video array in Figure 3. Here, the
[ersr]i"and CPU 30. The serialised bits dre then applied to control LATCH
wave-Torns are the same as in Figure 2: the nultlpl exer to provide either
the upper or the Now however, ERcO4389680B1on the thir& the | ower four
bi £'S Ofmdnttfy Fbibd. Tkukat da)ﬁuefr&haa&mrato 65  TuRHY BHcl SgdirttcChigure Wb WwilBdow OF
bot h of12 sthevn@ike Bbttom line changes, but this now EP 0134%81e|3&at the memory expansion moduleﬁs
menor y hes/ ne eféect q’h@le gasfet'oo Pigmthef%'r\'t\w deo t° the mlsrqwrn teselhis aa
Fi gures?“al %ﬁ‘“&t“"gre bottﬁ?na JLotch

assune: | \&%{E no aenera 8 an ena n aaﬂ'mg | e s c%cmt cougéi 6&26 qg‘g mﬁn&ﬁsl{x) n

Si nce tehéuitAk 3Héw. coupl ed to the m CI’OCOn‘pllthhl’ctrcu 132 t tRetBa SYEREMI Liatch bigd@ld ON
I | ne 20 ﬁlwrmvmhmwgomﬁésannmqe- 35 42 coupfed tHegtawputput lnug iof mem@y 421t tHel t O

9&"2”(?5@Siﬁ'bt %Eﬁ"@ﬂdﬁg |1@3@F%&'"WGﬁuat939’
C' rCUI g& c§| Bjmif #ik’ Awdtfive
al ways nﬁﬂﬁlﬁa@ dré d in

ory% fr@ ﬁ(ﬁress
equat enekadedirhdl &Mhtfro'&ﬁomm FERF. A portion of bits A0 through A16 to accesé all 6fhhen. HowH t

32 in ttﬂve nieoey, sipcltding  fowrt ddeations c890Q 44 Fi w.@saaﬂ gtttm!,veo laddrepsespare/in the base

addr es$® “a@?i&xﬁ"‘s ipele) %gatt iagpst & dut pde° h%?ﬂgc"’?"'&? e inimemesht
|
for mefipnes étié' on ttt e Gl o
accor diag ﬁtehrsada s mount e 2 BRBIEYd M F itde ‘1 tHed menidne N
31 in tbhe(ﬂnaamugtystsemr sl Giddrgssdbcab4 K byt ezsussdhotnld waewemwmnem@tdprb-t
Looki nomfow att he addressi n scherre we 2havé ﬁtS%NéEW '@(P' e%;ye
in Fi urI orgert(hexpandt °ﬁﬁ‘h‘0r mﬁggjesigqqgﬂp ig.i for the
g ng an xpansno Q@% OF y €s! ;%@ d for U
hexade Gleitam Bhek Rietrbiylin A POT bddebbodd oy B
acc S tthhmOﬁraﬁdQ@lﬁBwnHOﬂbur‘h@ndiBmtye i ncl Udiuﬂﬁleﬁ@ﬁdbcdn@ﬁﬁbdrﬁﬂﬁn;ﬂﬁﬂ&n lln338
ever, d&sthal lbddyésseshprogideh bpdble @ezgassiorar e 26 n wmwas@anmmmgmm@swe t;cnmgaams
t he vi 3 fogulg gngtop ta%éﬁ!"’sse & theraggyry 22 gthﬂ"st' teas.t 'nﬁ%@ﬁ
menor y"Lﬂmf t’EféS‘mﬁ' g"%ﬁﬁtﬁv Store %‘ﬂé} Wittinlexey :E ..J;tt st
order Bhgdule re fom Fo0bONRBLISHFFONE (el t NAba ﬁorﬁfhe@ trsns Wi timd1d
at t r i butregulys shews 8 hovehatidressing schéme fon Obher 38usrhilgh, pastesAD and whoen this linelis law,
shown. theitwg memerie nleetqman@svubltm iaean- addr es passesnifp Agcapdingly; wiheh dbe exbapgieh | f

iste| eit é%: ::Hgﬁ sﬁf‘es E‘t EE ﬁwpl-%bh Of\égl)’ "El "ltltere{%%'ocontrotler comprtsesq; rese::;A s
t

rdm the lower address output of
20 Alfthbéd uarssseélf dyhaAFFFRACH BEWDEdhtereragalaﬂd | AngOR6lR I maigdRang. t he
menor y thecaréaf kehydnesiedysed tmldide:sdmj oby 16 bMuisipleXeni2g dperatag i @sigdlad maneh® CRT

addi ng Whieh @d Woﬁtﬁwh@o&ﬂeshﬂw"nal ar raw xe' dP’é\éé‘Es‘h PWPWP pler

23, an °f 'i“’" “’g%m “T‘%’ " addr es ue':s;s r’g%‘ges
by mJI S arAgs ast Jr‘ltam.e sgre maymsad ,hn:. éﬂH BE Whi
add t hedjad&ﬁ bddpa da)@sﬁ maﬁelmes naenmnt rol i ryaeivesf the rapbi n'e:rﬁ&:ghfmst SutifFesses.

addr essé@e%mowrdwvibgo followpathe | Bamﬁ 25 MN\IthQfH'élsees iye torp GRI(GBD! :lgmldul e

is pl u??@ﬁgi Pont \bB"’ t‘ﬁ"‘ %%‘ a":’efn;?Pgss pithe e is
ry 22 when only his
aut Q@ afﬁ%&iﬁ&ﬂﬁ? 5 g@rmw Tmégl esbﬁt%:gto both m morles wh nthe
menor ya, ed by the Shedl be e 2 | OW S:Ep%ﬁéi‘onasmb&uld Sis € Jkth

expans imemoges ahd thasigdPéach nhemorghacd?ﬁﬁﬂh and t hMASpANG lirknThis leavesmdaélemend the

2/1;:: }: ;: |::‘e:>r<ne;|:3ngen¢fe@eww %gu«r.e@ﬁwmrﬂ\s n‘Dd;JI @easm;cgsrs@ ang oen :13 ﬂ@"?%%]
Araiite f@.qggg;%%gﬁﬁﬁ?egﬁ%? O i %?:e Fgg %gelé\‘é@a uafadn

t h| s I |tmm|es @ywnt d3€ cylchos) tHEDPU laécesses N accomdame.yvmh‘é oS thpar df membry 22 .srmsaes
Al6. Ame)lpdm 1d a chbractertbiie aedqnattEbute t i on. frbm atNmNQ gatelaaw feirthe abaengeefithe) 2

cont ai R¥ eny i‘put 3‘% ©ONe NPyt en & DISABLE

addr es%ﬂ%@?ﬁ m M’tﬁ%ﬁfﬁﬁf—‘a&% i..b" TR it %& k s
reSS&‘ﬁt R AndnHRmo4BdaBFAArERIBRY Y (42, tisiMEM. GS uﬁﬂﬁéo%td&ﬁgo hALS

fr omt h&rétmtaotaddlsmrmdtaputnmie tgtel t he oddmaddscess emﬁ,rmg)@ﬂlﬂv’ttnhutauglhe 1

FFFF. [Thismegmthatipthef.1 o sdca weran nowferch\16 fromemnm@ e)@elle tuememny XNith oy

h S te ort
the me ?nﬁgg.t bl @é’@%‘* Aog tgﬁ ?%‘G‘ﬂ?aé%“ %.:#J’tﬁ‘ ar
ma-nner 139151‘??5 sth gh 800 Mordancewim’t

only f Qrovtdbe ﬁ@ﬁﬁ&eﬂnh’bn'ﬂhﬂaﬁharact oit, férsh asc Fluedctdser al phanunrerlc or
r ecei vésluting n@walpﬁhnamdncéd»r dlaphigelidwses and, TekimothgERiHddessingdirss thatmdnorhad d
in eveMafress | ocations the nmenory é‘i(paﬁ§f'XBPF'9rfg‘éjm'eNﬁ§ p3te 3% P befpsr anss
and the associated attribute bytes are still held in 40 the Al16 address
to multiplexer 25, which al so adj acent 4odd address | ocations. Thus, nenory
receives the CPU Al through Al5 addresses. addressing for the video data
foll ows the sane Mil tiplexer 25 is responsive to a CRT/[err] signal,
pattern as that vvhen onIy the base nmenory is shown in. Figures.2, 3 and

or the CPU address to rrermry 22 when onI y t.hIS that VI deo bandW| dth can be

o "




we retr| eve both a character and an attribute byte. nenory access tineg,

g|Vt-ng a IOW|nput to the This means that in the 1.1

[ er kksecs. , wetannowf etgh me o ¥3aig8sBY| € t he meneary. Wth both

two char act er bytes and two attribute bytes for th@ bit, Bfh cirdiR82id §3n enabled

¥nstall edemdi\atymcsmqusfeétto't"ﬁiw eect RAND QBte!39 ahd Gatdhi divgieddgis-e

pccess |45 Both ravayone inpy P r,fg each fol oGHIEAND ghteds. ays, dateis read

i cropr oME@é’éP . % P oBI4AL €M Ccanfrom eitter ot hesedetehes 19 theLPUROTR ce

i th t hedS0se f’b oBt6 GY Enes fromans i der albte hi g%q; (27 Jsids] fian dherbARY
J

bi t, for NRRG Qa vmacmsm’u GYGLE indutrie)thifor e all ph& GmBlies Hré! beasd toaétﬁér-so
Taki ng t hﬁdtﬂRForadG videafrray, the quiput of mory HErhététdata, alpha or graphics, is retrieved
65 2 ﬁﬁls !:;gfh ?-n ng: '%L a%ﬁlﬁ‘l . as beémmemon2e add attrlbl?te data fr'om memog
P 0134 put e tt:: CPU CYCLE lme, also providestd1e mEND mhgg’t?'ﬁ s Igt Ptf:B '
NAND gat b dufiiut.| s, for @RT Dicéesssbathe L r c i t2 %°f'?ﬂ§ %@

have one .dpnﬁw bdtlompdnentbstam rpigasitp 9@*’!%@9 t hr o eggtttge ﬁAmn_(ATtataﬁhl ATR

circuit Aﬁntdnestomcs % RYL, £0f f ool fRGne/1 deo augmq |sF&hvtdh@ar@RT2 neviptaintide.
tthr ough W 2 rom t&,v, gt n¥ zr.,ead ,accemputema%@tsmm lit‘aéchgg’,‘g;
each rrust‘,’,"‘t? sh %% R RGinpites NAND gdese | at maelw ‘gﬁgm ol
cgatcl@dhe onree fanbm a "_ un 28 ’ b‘%;% Reratyl

no CPU C‘t@lbﬁ gmp aest foivs thefebV ;b"th &fored rltmenﬂamfrerd the
modul e f mmqrh@ tmoet Na'?"? (ﬂg N@mrataboueheduhte latehnaireyitd).
accessed "PE) oL bhah4z The secimsellaichg multﬁ'e'ﬂ% a‘t ean>

that changd SNt te43 y,thegfhapHW 68, is reinleapales '¢§§y o %@“;OF“Q"WGAQT;
NAND gat qln arries ¥ ‘0', bitydhisisituation fsrrmsg@ﬁbr y 22, aﬂﬁ, éﬁ} Dbl GH 8T DE Y

i NBWt 1 aRatt hem@PL220¥CIrebipd 138d mEMAY 3¢ ovi zgies ofifirstly |gta1 c.mMo off$1and tham latsh eircuit

data is Ida&ab'l%d into ) pifaigh out gt . Thus, for CRT a
the CS. Data e ggﬂﬁm f’ O mihirat|os ﬁ% nd gr aphln@@ amaefa-meg ﬁf& gcjoon
rom vigeo arra
bot h M MO @xpafiiéh RbSE iicﬂ peeseris] lbetﬂiﬁe beca |§% w%gﬂ tﬁg"a égh Stput of
third anda QIECS linare NAND gate 3273 e high, o ng\t}J,D circuit 35 is low, enablmg Iatch tirceis 3006
Figure 6, whdnﬁhm csiing ﬁqﬁ{mnme?&g aCHS @S dath he tt@HADMEbP?] EﬂthPO
t he LATEI—F '["%JMP Y2 7 ha\ePU2 now QMm(arrdseWhe'xﬂ'al%T% '?lﬁgqﬁ’ A Ié
the vi deo expiiaian atotwle But e dat993$ g‘%‘{ . tof
into hi ghm cey vﬁsmsao Whte) tg\@n i@ V%ﬂut to W raedwdtrc 30 is
which is mbdien, ahoDlBe@l-E Stine isAqreds 1% dU&.gdBﬁdao ytmgmhemungateas.pm
from  LAeCRUAdfine o NANDGaLR | 43‘;'352 1{2 Dat a kmlxmm g the
I qw, ther Emgqge,‘t\% clinl m mverter48f8rbé’s(l~lAND 28 is thf \!{P %‘j@gam %gﬁ des a low
latch

gegner at or Thigh 2afokda titeLykpuNSfNIANIR t e 39 31 |&I'ﬂ1us,
and the c ataaEIBQJ’Thhs, memdezttta lsfdrse'PF?‘t?ft'é"?'t ne ol adrelrr;‘u.er IhEh cit@iit 390

this i nputnoﬂtiBOVQ@ﬂﬁen {:J" ‘i?gth“g Bed | nt ofulua.x,gatbycarr ﬂltﬂbt.tte?.ﬂte mhtqufu for
| aw, gl VI a0 e@i Qslgmm)ry 42 eachCRE sylel atch ﬂ%@ﬁ

read o Ty @? ada.ws beu@- ng\ddsb gat e 45“‘"” W s&
Si gnal apn.lub,e;;lomsaatt? gnablee |n ut The GATE awa A °Ut§0 ev |et,ab|adhwaen
sitwation matd.euﬂrmdemmss 2%4 ?? 'FH video & . ngm high/Bis 26nal, sdvgned feom

t hat nenorppsse® thegughn ,Fé&& the telymaniian troodulej gp the ﬁrlége
6,: control™®® %t%aiggﬁ é3 tput of a together with the high oumml\fI?I:InDNga 93"9 ol
f | rst ly | #&%ﬁm té Qﬂquth%Ot tﬁé eﬁfbnmrdm pdubes | P ch P&‘?"fl"é Qﬁ&% an Whitl .tstgaipmcs

t 0 t he rmmwere@utcftme ledwa\ﬁlvghtsf’@ﬂ?t he CPQ" es Mn@O-MD? blis. Maegeatter,
V\h on 37|malti¢séatet1 ffgrqgs'ggi AL PHAyteh ﬂt%edATe sigiiahgoee Jowalatsh girpuit 31 is
noful e is m't\e emo o '33 P and ,,49 W@ 20 fr cdisabled and ko cisguit 49 enspled o proyige

Actor d- AB"(, S Gighd? ogatomg%& Bs a-tswayﬁ; Wg}:"%g e e WG b6 a
keess

GATE si gNafrorh Shehcgh w’tmmeaupqnsmn ofe"meﬁ th (O} dnS adl hfbry t
nefrory 3place, MANIDR |9atetﬁ3t°l‘35" ° N ‘b nabI | nga,l nEWHi€n, ivhen3 egan§ign mgmory
belwri ttenMEMBdJ" 'F\éPH‘ t‘é?t‘he e out p.utaddetiseaiatharrtao memon\PEiaNs i f;‘:‘:
bug into t P 9%%5(’&'4'9&“ 28, bgve h@ and(tit:eszzs w&lc%c :iy‘l uter
Whg¢n t he ,gly —ammamm ne\@spieS si gna?'%‘sa HE d Saé,m

i's goesvdmvmoné@tmitlv.cwhﬂume Q bl ed t y‘grmént.&y fin: tct«w; beem%ntcma'
CPY wi shes cirdeser bl Iaeh citpiey “;;‘l 0o the M?cl&uwmmﬁhe awersioe TARGYGf
of {l ocat i ONANP E u|' Jepy a .ﬁg ceds hi gdtedghe vid®§ subsypigqn ifyeach oHi§ apegss
now hi gh, |rc?1 |sthe CPU AO line to NAND gate 46 is | ow

al llowi ng d| sabl ed. Durlng this time NAND gate 36, which the wite to occur
injrenory 22. At this time, the receives the GATE signal, fed back from
thg inverted AO signal frominverter 48 forces NAND expansion nodule on a
-LGG line, together with gate 47 output high to force the output of NAND
_out put of NAND gate 35 never provi des a low gate 45 IoW Thus mem)r"y

THESS " DE verwrltten V\hen the CPUWlshes to wrlte a character byte |s

Y Y o, " ~rN 2 o o, . TR




e T

PR R

tive,CPU menory read signal and negative di sabl ed and latch circuit
44 enabled to provi de nenory address signal applied to a NOR gate 33 55
the corresponding attribute d fr U Wth the expansi on nenory
in. In summafy, what ha%&ﬂﬁ%eﬁ? in a plad®, the NOR gate 33
out pytiespaddrdases\inDifdmory to retfievé @ARNMPUL er S BSA BeMmorpaccess aysteyn asaldivedincMdIVR | | ne
is Ihoetdaftﬁyebertd”naMld@B addagd@'ﬁs.and ainwdieh mmmqmstm mn‘oeoapanm on

B‘hﬁ?ese NAI\B" %&a@§°'b'6' ory is said s the
rrau"ﬁvﬁ%bﬁt e e é%:%g%z 5 hg Oy AL éE b
| NV @kdnfdle coﬁ%umcawa&l eswhighd t he emtsmswébsm@fmwsenmw dwough

t he reqiir&SAdoéss té-miBbA dubstmnawspapen- ti onsbuasortaudres;d!d battidreswsies andEhlé first

m ¢ densy b theeGPU, imay .ﬁ%, Wtﬂe whenconfiel Gilzt\’” feans (12, "
I ncfﬁgshggdq:‘mgﬁé’ﬁ rlgbﬂ% ;gbov etﬁ Ca{arl e}asf' B
ts\&t%
and cPatatd 1o Ibg uhet vidéb hend:e accestar Wﬁn ‘addenaride eeamauma amhdrem)r y

| s displandgfiniNigi\BEa sl vwelBﬂwese/th@n ctche CPU AQothermas the g@morieg]incascordinse \w'tﬂébe

sep ﬁ»y (H’ the; video éela,sé g value of the lowest orég Lﬁf
WRREE Eloe sé%';eq@ B, 8 i el T
SYS{iés subs Hale the smBbdndwi@i bot h  aghdeuddRd amautaﬁbaadmeeﬁmedxdebcaddr ess,
in b&‘if:cdnseﬁmod:fmlamremiwéwthsint;heytbase nemawframdthe teesee memdoyudidi dtdﬂtﬂtltjat a

r at transfar andsip qu@ﬁortthewmmmﬂ@xg% 43kand Ltﬂ“‘(?t’“‘é?m?ﬂ? UP,‘
Thi §rstam Qgﬁs"sh?"gh@fc'ed@f't fhetdouble Jreep 6695 f:c;u “’° at ﬁ%ﬁ ,%i%g?gg
ctm wéema.&taioﬂhzs debn patticuldfly §RWhSE,  C| B4Rk o

debcribbwitir8lafentio preforred endbodiRpaci t y didq Hiembﬂgmbdmx aemnhﬁ ao rmmml cmé i ons
sub sttsemofMMhl be understooiblbvshdser addr estsan @ﬂﬂatalfmewvnﬁtewﬁlooﬂ@ third n +
CeqBl T B o B Tl A
bot 'gge :Pm lgm{cfelpi'f'"% AT y of t?é' r° : uﬁp Qi daae t he
contro means ncFudes means (12, 11, 23ubgséte dreggncrease mem)ry
bandiaintgt h provi ded by the 15, 39, 4&)A merperyabdess sysem dsivirasdioney on
rrermry invention. In the enbodi ment iﬂescﬂf?%é'dg abmeen whigh sa'dli}'bs‘lsse“f ista e

to Pr'm.u m@’l'rr;‘.’“ﬁ"‘ Eé?fﬁ‘df’(e"&?“é‘g’&" ess bi t”%a W ‘%’ fﬁf"sﬁpﬁﬁ% dmas] es
d' Vo % V% geL aae ng o esoptaege :'ﬁe{orJZPU

anda&cm ﬁ:bb’tb &y@deﬂasnﬂf)fraﬁ ance characteifamd a& eatteimaa;aem Beatiaig] t 0

e nabie@PUmd cauptidgomehing a?) fdte:bumlnu | o nas Equ atelbyswmmorv wherso etxmrt;@nmemoas

ot haw °’€H3“Q'?1emﬁ§ﬁﬁr'1‘@é‘

vid g,ggg nemol @gfgfésd B ovect E&@g 2 '8? o PO HERL e e,
th QQ mg,weﬁ Saha ARt e érierd gi‘,.,gvel A menory access system as
cI a(zamzh,loﬁermg'm'iliwsembfhntds&ﬁarﬂwpansmon nmm»yprﬁmt all ed, the precedi ng

cl amemoiviie Fangio e?dqusﬁmmspma‘iMans 32) VI deo subs stem vvoul d have t he

saniddpyigy \MP"&%“H‘S in tha f ut rreans it

us;? g ﬁm&éﬁ eﬁ}éﬁ pera e‘;l si ngl %p&h(ya e¢(22 ti‘a em lt{]ﬁ g‘emgn%g%ls-
hﬁcﬂtt@'d&d?bﬂs amsidatesamdwuw addist i %stmﬁche@mumng@tvbm CBlulbetnebBﬁans

( 43)ocativds Thekﬂethede%OJCPMBsa(«dllb)' coupl eg sy aire Budnidsaul ten Speivhery cdcequt h t he

t he

doupHbsy gaccesg)(fo addeesy P Ok Cer f r om lppRsSMite

r at onding locations in the memories simul- run ﬁl%ﬁﬂg&u cié #gel P‘\grte

{ o] mem wel
(35 1a b om0 SasT Bt oL TRE™MVENL i gn ekt Sk A QMEhod
out pLet A Membay satkes Qplemab blamewhmmrh he ex pasnaesaaudn dlaes;snﬂeednd/\aret Komfoﬂm(mbe to

preﬁgtn;vwh @nbmmd e’spﬁmmﬂrmnnf sgredul e | sg-’:NL 2%49} ‘gg'chpgecmwmhsgms%m;ﬁs

t he PEBS samecarae t hose ! t*Her the
e e b "'m i P e rsa‘z;;mf?ﬁé:ﬁ b At

5 locau:typut thafﬂﬁsﬁmteﬁo hey dohddedlivelyng eac hcrdPuhd@subeystentuacbssbal @idl beﬁaysfmag made
W t homberetbgsidressen gr, T response tathe coup-cont r ol alg Hakthmam fdier Ankbppikengeeiries Gmweitee
secbmf"teﬁél’@&e‘pé‘eﬁpf\t' f9gle tE'PFG@d cl ai nsfungsspeichers zur Steuerung @ Y“Sh :z °t he
[o]at:) eicherpla
fou%ﬁ?ﬂber@ﬁd@?& tm ﬁ’ %:11 SugéyStzgjg §|;au£.g glc rﬁfﬁ' " Zugrﬂfauf die
ﬁmreﬁyﬁﬁﬁ@e@% Hereby ME Utiir déi Zigh: hﬂgiaﬁ: @bsPdterh, 2uMhi C
sai eais phicsy 61t I0EatibAs Bach .coMphid@Na yveACCESS seméssmung v@on CanspLetitdnden Paaren Vd)rdeO

d| sptuagersylsc@m opwicadrieanémpry exhtbase t o | Freichetpligena inc den Sagichero gleiebieitig. uni t
xt”highgs SumberRg rlometien iny §3id At bute tba;;r‘teaﬁta(ﬁ@emﬁt'r@smnmrd? (22),
Qﬁgtent(ll 12) operative to Znd THE %6ﬂreSS|ng nmeans i s operable to

store access nenory substantially |ndependently from character and

attribute data in adjacent [ocationséthe CPU, and coupling neans (43, 44)

for coupling 35 in the base nmenory when no- expansi on nenory an expansi on

menory nodule (42) to the com is fitted, or in adjacently nunbered

expansi on nenory when the expansi on prises addressing, neans ('11)'fo'r' '
addressmg the _menory S fitted or each of t he rrermrles and flrst

o o I T o o o o o Y o o o

|



IocatJ‘,on I n each of the menories.. . 50 mttel (11) enthilt zur
Adress__,erung des einen oder 2. A rrem)ry access systemas clained in claim
sines jeden der Speicher, und’ erste Kontrol Imttel 1, in which the base and
expansi on nenori.es are (23 24 ﬁg&ﬁ@e {\h cht vor handensei n si nes of
the sane capacity, tBe first co ng ErweitW¥rungsspeichers

bet r i eyslbs hidgresses thezriémerp @6 addficve taatacont rol 8.Aencadelsecss sygem bitidirial indisiR2c e
St euermbetelanMn@ed;areadmcem@HdadnresAdre55| enwhighaafdonh@ere istheibase mammovand t o

def i nethe %‘?‘5 e fopeagh af 'HEﬁe Spei cHB ﬁﬂ’a’t %}sﬂégll“g%?dﬁ'f‘%er fur
m a:
| ocati ﬂ:gﬁ , ¢l gﬁgﬁtyﬁﬁ J;secyt ' Vifrivi chthe rie ofa:a‘r:::tl:'lrt‘y re?umnr;n
Subsy séx@ vMbhg NUMD it fbr RIAFUAGRASbasS merhdly SIGRIARERF t O
t he conequire aedess ﬁaahﬂmubaeﬁtaaw mdeﬁakoppl u ngl m fneaddﬁssieg both,mbmarips,ahd galtirst

exp ansﬁeoﬂrl °frrb¢r6? ,maygwitheddvantage gleansdnoludsg,means é‘l?e'r‘u 243Ié5

ﬁg:: g:iﬁa\‘;ge{p ﬁl{O lﬁeowb%?me%fﬁ%oﬁn:n éPs Qg) § %ﬁﬁm hg :%% dress tstt:

ot her gPeNEHdYwe by thé |ded prrCJiiBsEys!fe "actkRs) aldl gy erfabne&ué odthe
cons e cikplay definitinsBqnilly well] tiedeithes sedes Wher elpgher of theQRemaeried in ¢dorddaoe withgthe  f

auf daP§“'$t§'B§ !y,ﬂle Eﬂ-l' thevideo H@Wﬁe'bf | ocat 'H ef '@&@H’eﬁ(ﬂﬂﬂ’ bitfor G
Adr os e S e 553@133*? ey aﬁ?ﬁ%ﬁ
& tho Sch

MENDr Widad {;seem woul ahcivadn| 1 den uflmBa Fa'o%on.b«ga it
hi gherasFitobsitwslofitiatirbé @aesmhsaxgd b@b her datav\mdmthq bake Sndnsty afd il cﬁmtc
rpl at ztransfe and enpdditien mcqmryumcatnons sub- means (43) and fourth output means (§%,coupled

Spei ¢ hsyjterg rﬁ’?ﬁ s pwn gycle with the double byte 2p O%f&g%damfrom the expansion - memory, and 10

gyc\LQS Q}‘ eqmﬁt?o hQ?begF ﬁgﬁr laF E s&l%ﬁ;lr i eve . uding second control means {35, 36) coupled to

tput means and operable, when the expan-
AITE TgAE Hek6riRa With/ RefeRdhBeto prak N2 I QHnDREMorA MR traC@at
0dd adoenessthereof, iithwiltibeCinderiodd bpahdse DIy | Srahdie dbdse fromnalthet tlamﬂkst ckraheihjrd

doubl i dimthe artthat varigus othesichangesin fofm t heSe omet awsmqﬁf%mycn GPUsaccags

d m,\g rom th sec
ot her scopsl fthe9% Tneéng:e:m?r&g egFrp i gher g fgréygnears durin
rrermry QTS sy PEN QS cf"al med in claim dur ?
ot her ciamasystens, for in which the rrearwmaﬁorﬁmesafsmerﬁas)aﬁm&«ymany

requiring n exanple comrunl cations sulmy stpewsdmg/\klavchm which said |sulisydtem is a

addr essl- "Pﬁg%é&?ﬁssrfgzﬁem ggePulid n + |d|‘sé' c!‘! ?Ia% fggponse to '
subst #&L Eg)'%?ﬁ‘ 31'11 SE (a?v%"‘?o addr es{ﬂ ﬂﬁﬁﬁﬁ 1.s %lr st
dent | Yokl 5‘cter an&&mbﬁﬁ datdfifatfa

means thelCPU, dnl,coubling aéansﬁﬁ 441 fancube;magd rmrmrrythbaideedtoh/ vilHe vib d:qﬂnémgn rhéigory

15, 39,an4Epansion meabhenvwm‘mhet ansi on rmquey of inediprentlymumbered Ineationsintlie nent
descrlpf‘jl@ﬂ 'ar Biginthe mem gﬁ? to di r:é};towé?‘ "j‘ﬂ"d‘l’?é’s’l“"@?e&é'f“éﬁﬂﬂ?‘é%s

bi t st d, Eﬁé’ &ﬁlﬂ%ﬁmﬁi’iﬁié m&‘ﬂ. ‘

one was hsed y'the both nenories, to

enabl q23)@d) opBRabie in the abserie exSRHoan 4 WO PRiénialiépriachéle0 systemto enhance

for subs.}mimmommtmeaddrﬂdwebmtemﬂnése one or the display definition. Equally

wel |, individual ip¢atiens i F%@Ibe?? mesmparefor GPUt he marm‘r |SES'°'13F¥ wam: in tcﬁmpﬁef
m

nd l end e« a )
cold ¥ oe%géﬁ‘ *pan@.%?,'m,?% Subsy (Ez) Q"}"‘L ‘fﬁcder
bit T Qb comtrbl tbedas Wegatl | GBS B betri -
A nennaa;nasaea&rm&hﬁmra:eu a&cassam;lfot n any higlist, zuinl zubnff B dev [Spdichier) mndmw y
i nst alspwstemha,ccess. mewehsmga@ af mrrq-ncl ud| ungérittel (43p44l 9 uénknm egn gBrweited e 0

subsy%caf gg\mﬂ%v@ tha omempsies i dit welt
9

R ORI el ag%ﬁsmgj"@'; : és@g.‘t%ifw .

coupl
dat a framnienfonPatdds Sidhfay claiffdd inftiafrdl  Out putemte;,am deF Spaid lmhm
conmmurt, mathlob ma tmeband exmm nfehBriesarel f our t 230 28)p wieichee bei SNi¢hivbrhandenséie dnnsy stem

has |t°§the tqomso'd@ |bema>yt e  XEpveiterupgsspaichipsg o betrigbgfahip opind [aur
expan pmbl rg £%'$r§t Steuerung der Adressiermittel zur Adresswrung

g “einzeiner Speicherplétze in dem. Basisspeicher f{i
i ncl u edaﬂonsen%cbas&mewy am:anéc 36)% COPLBIR b Bt b LAY E bt s
been pamibbred hdirdsyesdh invespohitao outcmpt- rreans aBIRbkakioe laahdie Anhdaﬂnng bifescBepei- and
descr ifipe df the expansioh.aremene tordgfingcensesu ed enbamgsspeshmun‘étm gnlyd\#%smmttel

fi ttec}‘w"e 63‘ 'Eﬂ““t s§°‘t"M%?"é6f i f d
transiBEAT R e b o s mﬂr:g e
artt %EMQfaIrQBfS o4t ﬁ§ eé‘ch%ﬁ&ﬁﬁse'aﬁh veh M AdreQ v<5FE3lﬂ§pr cae

each Giddbered eestioairdsaiibor@i henmay alsithende Wi tSpeicterptizzearitide Sueimem glmdelth;)
cont r diext; higher rnumbpeed lodatiofnim séid other he s ec dyeliel iadpaPagreisn Seicht inlatzénjgdemuer

cl ai ngremory. foll owed by theé®f oSPeiffer 8utdfut means during each
subsystem address. d ai ns 6. A
menory access systemas clainmed in anyé 30 preced| ng claim in which said

subsystemis a 1. A nenory access systemin a ummmum lllujlml deo di splay
system operabl e in response to including a cen n|t (CPU) a

subsystem (11 12)' operatlve to and the address| ng rreans |s operabl e to .

o, o o o . 2 a0 I



Ioca}»tlons in either memory for CPU .access and, for hig ist zum Zugriff auf
d Spelcher und Kopp- subsystem access,” to address pairs of corre-
'I unggm ttel (43, 44) zurAnkoppI u e-. spondl mz | ocations in the
menories sinul - rungsspe%% ﬂ@&ﬁ%‘z fOr den Conputer, in
taneousl &5 2 stegpﬁaaﬁ IARSpRaEN O 0 rrermry catioR® chem das

Spei ch a,g rﬂr&u@dueesgssmlcheﬂddﬁ:at i on iR, gakdindtirabche anenmémeits. da"s
50 Kagakiat eantwwsml el B ung deﬁ"ﬁteﬂemmnimamz “"%“H‘}‘frgg qg;,ess

syst emsaaaemiml h%'ﬁPbFf h'%F %fﬂmé phiederns delral@pﬁr‘t:(ﬁﬁ‘i‘ n% accéder a la
Kontr oIAde!'Q"E'I'g' :tl":“.L n 4 :ﬂﬁ lgender and ex pRUTSY de?g% u'"é tgt@:%dré(ﬁﬂante

‘wel che ;B%"Fche | &eamfcsﬂau&sd of thed irks Yo cbhﬂagbl(ﬁsﬂ)wﬂt r ol
-means K& érﬁdid!m kt@h drbet ri eb ,;,Jaetg e nﬂduleu rde OPASH ZL‘;';
.contr oIA,n(mumddeseEm&l%“g?s e' Bhce 10 tws nde&f' dapg | m%H?dPaﬁ

-Adr essi rderumagayfginand@cio nm.y, to déﬂ?né'“ v e ou decha-
‘ei nzel reie Mﬁﬁéﬁ L2 Gn gaerck;mcﬂasissspel cHib p e'. ek 3 premérhmotzmsde

sen

menory fabi2af g/numenéﬂlAdraﬁd"rSubsyst @es&ema),mtd abiesent @bé*b&

nunber o@, g&&&c%gaemlﬁaare wnr o .0 the c§¢na méntdi® mmwrb# agpiery Ag?'::fr

Ankoppl uﬂglsamese@mﬂlgﬂé’m TUkd ddRe  eXparsarcier leprenpyeny g oa (E
S

8L e
rungss pelpfc firegesn ok eﬂe ng]ﬂ'ég'é,gﬁ ar.n Admessi er ndes P@P‘afdﬁ"!? U e sbdik systéme,

achgt S
menory & hY¥ &Hﬁéhthaltelf Adr e53| erun z,.ﬁl@ﬁ répbittie @GN cquingdioned yng
nunber ea"d§ w%ﬁ@ﬁm@%am mach Wesrch renpy y %,fg,?i%%mm@m dwnitech gpmynander

sser des

Spei cheiy fc m derreinéLggnannfe Spaichey seclt i vis Ofloyensinasreseron Vaut
wher eby speelchel’ Cyﬂ@J derd E“‘Y?;g:’"ﬂ%sﬁpefﬁgraﬁ;f auf demspigens 1‘ ] % a\@ajogulsurreo
| ocat i orandess ﬁ&h&\ﬁeﬁ}uch 3,Adr essi ef '\‘&ﬂ _gﬁl}é&gr G an dédqziTen
et de S ge
vouurrb ‘F kﬁua elnB Kaizicht aufyelmifmr . and fBRcements SP@imeiengsintst 28388i 1*en

Spei che &lits acdie mg;essmumg fe ﬂ\g&"'gﬁ &7 ed lepionés simulianéreent. ghagus pgire compre-
wobei j gieg&pad&rs widrrer 1 rt i § i N j ecemnud@mpisgamentde memoire dans chacune
65 Spedec baigen Iinqr rzfo: 23, 24; 15, 39 45) dg:mérg)t :.;%ee& %@és @j-la mémoire suivant la
12 2. Sﬁﬁ'ft%hl% ?E &kﬁﬁl uﬁtﬁOfFBnAnMr UCh 1 V tion ﬁ gdueaih mén-@irme# b,qqem
di e Bas vEret eérusrgbs pﬁellt!‘h fe Hie % a;za’ém\snamﬁtmlds

die er StRJ}essenblts ho¢hsteS %erA I a nm'fs,nése:reslracrsmvﬁ"sﬂ% de |a
betri ebs‘sah:hg Bi riehten, "§t"r§ j’ n, Or di najoeueo ‘I“'ég:%( g 11014 ,ygldgﬁ“r des
central ezqg kil nen der éF‘SEG eetn des Er ’\ﬂE’T‘?'@ e Reufifs dansSla- mémoire de
traitene & MEﬂ deiniedepps- ( 2%) | grasormau'radwﬁs mingraiéeg consé-

auf ei nan n nQ@mdericr’u-Zugﬂffé‘ew tbrre (11, culiddmeitiou i, én réenmee. %‘?‘r %esl a

Spei cher p ﬁ&&hem%&lﬁ@ ng‘ §Js§ra ortl auf eﬂdonre d'reension.coedBaY mémoire
sensi bl emmndem "WGU e.mgwwelcﬁé te Adrew jcon leids palrsaviise-

£d

di e optg! (32} und RN g SE omag ptrage (@3, il ri%wmong so@sla forme

Er wei t er Ia v el eaﬁne gusgabm ue nnect efggigasgapdu In@méte: censécutifs, de

d ext enmmem@gahagmumli mﬁﬂ%rag%g ‘gﬁﬁ er Spegsﬂsueﬁmpl Iaidztes ers dmp'an ({%f ..,35,0
' or di natgdt ym mtﬁ‘saqségqémeft S aadl’ acchs Pﬁ“"@'mc %\?qﬁg:fé)

geradzahle ind & it aRgEREY- € NS de Pai i s p'e i SO&lfvaht @ant dadite
Adressen (ﬁ (?6\' e' oy g ﬁ@NV%GBSﬁMe“Qﬂ (i %rgg"ﬁg‘e a%é?%ssage de la
méroi re off, a—moﬁmrvbdhmﬂeemi ugy bg zahlig nyrea,eﬂeﬁétd&cﬂdréebs@ﬂm"’: s““gﬂg@
des n6noi fraﬁng ein Do epﬁ“@i’ﬁ’é\‘? gerde Wobei refhnelcfgvena'h eq“g’g@d‘ S iq,,nautre
Spei cher pu@ttt@nﬂ AUSQ?Z‘HWJQ undéip dieqUi soagl @S‘E‘ﬂ X e #ﬁ#ﬁ G;&erisﬁWE‘I

ei nen ger% ?;q!agﬁﬂ (H,Uﬁ&énl 40k @i zwBpen, géicigt ’B"E& 5595sr£|admemoumsu\(9nt B
mani bre 3 LDHdn A rﬁhmubghbdﬂ!mlmmbwﬂ‘be'ﬁ%?nnt en Sgeére onlg) darddenuel les m éﬁ?

| ee noyen§3d6n Sbspstaw lfpr‘U?te SsRlbranachst hobrare dapavisé méeeswé%'? E’qpﬁ‘ﬁ el q,f,gg,
i n dem 6. Shizhe el‘iﬁ:‘ gﬁ ,cfmal s sgle Helarpéreais deu ,regnet |esd|ts pre-
genannt en F?,"ré'?spém ég.\; ¥stem ist, welches bak#dr pn"ig%

sous- syst wa bIS esmugauffoe #nd nach A 1, mm4 25, 1@t39q‘lﬂ ag‘ssa“"
agi SSent St &aeuaddneswmm Arete el chggaudermémone enaigR £8 “@iﬁ ’_3
der, Basis- slerur%amttelnﬂWbP?téeba‘a War M ahede raani elr@eoﬂleto P sE@&PZ‘Cﬁ@J

der. Erwei twnd c eemhern, wenn keihee noyeAs 'ep lep n of QA" acREl’ @6 Sous-
ded ander epl dénSﬁst oder in '"é't';?,',’esef ofd FTB&taerel‘mnatqu Fautre des
i ndi vi duel nuMé}&nerusvbémaerP\ﬂ@e%“ d@el cher zfﬁgﬁd.?eé sqva\tlemlmdh binde pRigtIA PY'S
in desamnmwdefw{memnqiﬁpe&&f VIR BPU egs, praible pour unaceR 8 FR-e Spei cher

ei ne KapazEinwaiterangssie chigs orhanden ik - o< 4o sous- systeme, pour adresser des
paires die n Bits fO die Adressierung des.all | acenent s
cor;r espondants dans |es Basisspeichers und n # 1 Bits zur -Adressierung

n6noi res si nul tanenent, chaque paire conpre- demmumumﬂﬂ H erfordert,
und erste Steuer- nant un enpl acenent de neno mttel,

mpleend

mipdonent dele

dl @ -

LA K I 18 ol

he Mttel (12 11, 23, 24, 25, 15, 39 45) des m‘cSm)rI rés. "hei nhalten
5 _ , l

erungsspei cher vorhanden |st um d| e n-

Y L a N o S . . T T



viertie Ausgabenmttel (44), welche angekoppelt d' adresses de nunbros
|npafrs consecutifs, de sind, um Daten aus dem Erweiterungsspei cher zu
sorte4que | esdites palres d e acement s corn- enpfangen, und enthal tend
zweite Steuermtteld pr enﬁuto 134968 B, enpl aceneMt de nunrro (35,
36), vriyelame afcdds B I HERARRINAAtI'Gle angekoges deuwddmes pdRi des Gadifontes hdyens de

pr er quelspmupedes revepdicatioms répédant I t undsduetnenddnsﬂam cefis [dld sousspsieras s

q:op@re:ant deﬁ«erﬁfmed%mﬂm@ é@ @%? sui € i@eja cqég_ e{%@émo:re suwant 'une
(g e i um A ¢GiNlaie i WD Sl G Lyl 70
von Bes&% e daffi cha

rrﬁrmsoh& (amlemas qlatridciee nd:wtstmﬂusgabe rmadnhedsrtiezcar e ePuiamahf @éHdnt des
r eveMwm@rﬂésrdeznan@arisedemmb d¢rmé¢3t e pr emrtémeree.l ﬂéss ewen d@ﬁlgssz wﬁeeﬁ zu

m«é« °HF gexterggn. et POYE {f@?" r %ﬂg
des em
eGSR o M HT. Pl o
&ﬁtﬁ Wmer’fiélﬂa Exten¥ib kit BhktafiiS@abemi t ﬁsMﬁ- éiJ d§ﬁ§des emplacenten
Systinmiérel ‘aaociosnder || tradshap deadoméesant | a 4eedeﬁro$aﬁmpmmugnéniq\rs debassbteuer n.

r ev eded pregyigroey dbs traigidmes moyens dd sedienenpi r clg memaire Gext?g@n {orratie 3grdiofre 'ex-em

nach'ed, Qegﬂ’comman fhagye accss de, KR eaci Pe NSNSt insillep pits pour |' adressage
gehen ene Anspricne, ' iirwe é%en1 Aas genannt e 55 de la nenoire de base

seule et n + 1 blts pour Subsystem ein Videodisplaysystemist, welches

| " adr essage des deux nenoires, et lesdits pre- betriebsfahig ist als
Reaktion auf Zeichen- und m ers mfyens de commanda conprennent des
Attri butsdaten aus den Speichern und die Adres- noyens (12, 11, 23, 24,
25, 15, 39, 45), agissant sierungsmttel sind betriebsfahig, um Zeichen-
Ioﬁsﬁue |l a manmoire d' extension est install6e, pour und Attributsdaten in
angrenzenden Spei cher - 60 dirige®# les n bits d adresse de poids |e.
plus fort platzen i mBasisspeicher zu speicherri, wenn kein vers |es deux
menoi res, pour activer |es deux Erweiterungsspei cher vorhanden ist oder in
menoi res ensenbl e pour un accbs de sous- angrenzend nunerierten

Spei cher pl at zen i'n dem syst bne,set pour activer |'une ou |'autre des
Basi s- und Erweiterungsspei cher, wenn der nmenoi res selon | a val eur
du bit de poids |e plus Erweiterungsspei cher vor handen i st . 65

fai bl e pour un accbs de CPU. 7 13 EP 0134968 Bl

14 5. Systene d' acces a |la nbnoire s#ivant |'une  des deuxi enmes puis des
quatri enmes noyens de quel conque* des revendi cations pr6cedentes,

sorti e pendant chaque acces de sous-systene. conprenant des prem ers noyens
de sortie (32) - 6. Systene d' acces a |la nenoire suivant |'une et des
deuxi emes noyens de sortie (30) raccgrdés quel conque des revendi cations
pr6c6dentes, de nmaniere A recevoir des donn6es venant de |la 5 dans

| equel | edit sous-systbnme est un systene nbnoire de base, et des troisienes
noyens de 4" af fi chage video qui fonctionne en r6ponse a des sortie
(43) et des quatrienes noyens de sorjie donnees de caractbre et

d' attri but venant des (44) raccord6s de naniere A recevoir des donné6es
nénoires, et |es noyens d' adressage agi ssent venant de |a nbnoire

d' extensi on, et conprenant pour stocker des donnees de caractere et
d'attri- des deuxi enes noyaens de cogmande (35, 36) 10 but dans des
enpl acenents adj acents de |la relies aux noyens de sortie et agissant,

| orsque e nbBnoire de base lorsqu'il n'y a pas de nenoire nodul e de .
nbnoire d' extension est installe, de d' extension install 6e, ou dans des
enpl acements mani ere A commander |e transfert de donnees de nunbros

adj acents dans la nenoire de base et des premers ou des troisienes noyens
de sortie la nenpbire d exténsion |orsque |la nbnoire d' ex- vers |le CPU
pendant chaque accbs de CPU et de 75 tension est installee. nmaniere A
.commander |le transfert de donnees qu25 30 35 40 45 50 55 60 65 8

//.

AL I




