EP 0185 676 Bl Description Cross Reference to Rel ated Applications 5

Rel ated subject matter Is disclosed in U. S. Patent Application Serial
Nunmber “SC- 05421, éntitled DATA PROSESISRETEET NG MULTI PLE BUS CYCLE OPERAND
CYCLES, inventors David S. Mthersole, Jay Al en Hartvigsen and Robert R
Thompson, filed on xx June 1984, and assigned to the Assignee hereof Field
of the InP@?ﬁ""Hﬂ“ 10 The present invention relates generally to data

processor nor rtjcularl to a data processor which I's capable of
conmuni caéﬁﬁ%gﬁﬁ?ﬁ—%gﬁﬁwes havi ng different data port sizes.
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prlnary an Fecon ary nennrles using t sane co nlcatl n bus
Simlarl yFefdrwﬁ,gmﬁg,pmmm cation bus woul d be used to communicate with

| nput / gyt put-controtters and the like. |f commnication is necessary In a

20y _par ti cul e pressrit Grivention olatbs gSﬁéPéll 6 datd préddsdofs ardl aRréperifulbtly, ol o Gatd Brcessor

exi Sting GABIRIICasBIRTEH tinthfthic@ling RiiPsyaBm 6to@cdd havihg dffeldftIdata PbrE Sizes.
I nconpatibility, an interface adapter must be enployed to buffer data

t r ansf er s gaskgaeiof taanvpiieg €ssor ' s bus and that of the resource. In addition
to addismgadditronal Ccircuitry to the system the interface devices require
t hat t he- datla gpneeat eiataqrocpssore icolemarieidi withall e the ditfarent typésoof sestapresancdes usiaghé er .
25 Un iséraeel cdirmuyigation Bag. Eort exiople, Bi8- dataprégsSordpld dpmministevith hoth ttequrimayandini t
provi ded fhersecongdary mamprieg using theesamezommunidafionzpug; Similarly} the semocommpnicatien kys would
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pul I, or ibpgaysesofdefarog size ingompatihilly. an interface adpter(mist Reserapiay, R”W’s"?@é‘?“%ﬂbl e
wor d rrerroerE%ﬂ fhe propersonsbus and dthat Ghihe resourpe, fin, pddition, da; addjng | additiqng) gt onBe v
and recei \?E’?"E ﬁb%‘"%rq?ﬂf’?so’ﬁq‘i"ﬁ dhet thepigta P’P“Fﬂ‘fé PIFeciRo PRCHHC, Hifechogs {as °3°hr’r§’ﬁ5r y
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I nvent i on wieRr SrRg b Yingle tvoidS wittheP thb @feinoRis Bdiible RUIESHSMGle AN Rblighthe yslias de
a dat a #r Gees Smbtait Bt widfh, Sindls debitt width Wertis by beviltinediby the ialze LAit. cOmMTuNi cat e
‘Wi th any of a plurality of systemresources having different data port

si zes, usiSogmaryobtmnimentiat i on bus which is a common nultiple of these port
sizes. Most generally, 1t is an object of the present invention to provide
t he\capabi | i Asgordingharitis Breblavhesttes pressniduentiom ocpievisle wideta peongssehavingrdl bws gbritolier of
avai | ab¥e Whigh issablptecommynicsty withfany plomplurgliy of I:g‘ﬁi?"ﬂ resgusces having idjifgregt data P°"f sizes,
coimuni catupitgh2 BARMuRFAtioR bpswhichds,yergrnammuitpls POHU2® port sizes.

Thi s obj ect M%Stae'}?raé!oéﬁsa%° &t We@se"ﬁ '"&%"Qﬁ"rl% prpvidg,the &apaﬂw é‘fanbé?g%ma i%®n
of the Dr & Jg P rafiy ﬁ P‘é?rﬁ'?YPs havieg (Uffereptydats Bt Sipesy MY &
‘bus contrd’f"f' ‘Ezge B‘Fd 'aﬁ"% BY ezﬁq &%- t he present invention.
Figure 9 is 3 YT e B Ehe © "8 %us interface of the data

pr ocessor E%f&sgﬂﬁo% éthe r¢ 3 is a block diagramof the A0 and Al

I nterfaces—of I nterface of F| gure 2. Figure 4 is a detailed
schemati c of

3 Qg g LR LG HHER R b Bell el g 1 Al Rl SeBlagfeatith© o)
interface beghge b & Yidck @lﬁgrarﬁﬁfthe addFe%QbUs%&faéesof the Bt plécadich O Fgtelf. t he A2
through Al6 kigés fsasicek Biagram 8f tREIAS &It Mistabdd bfthd #RRsHus irtddbidor Pigurur e 7

i s a block drigiié 2 aetaliddschdinétid &Hitldtrodd Iestdrd boRioh SRRSAIA1 intbiRcaétHgaRS. bus
interface of Figurgslista ddtaiidd sghbnfaticofitie AV ikt6riadd ot Fihurd G BETRL inSrideb b&idfgaa&.acau nterface
of Fi gusse 6, Figlaes Ak blodk diagklim of X&) A2 thibidgh A1 4nterided of thelflidreds s infsdface of\Rigure 226,
A28, A30 andFign@7 isrd tdack diagram bicthe 417 threuhiAS2uinterfates of the address bus interface of Figure 2.

Figure 8 is a detalled schematic of the A2 interface of Figure 6, the A4, A8, A8, A10, A12, A14, A16,
A18, A20, A22, A24, A26, A28, A30 and A32 interfaces being identical.
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EP 0185 676 Bl Figure 9 is a detalled schematic of the A3 interface of
Figure 6, the A5, A7, A9, All, A13, Al5, Al7 AI 9, A21, A23, A25, A27, A29
and A31 intérfaces bei ng i dent i cal . ﬁfadtg’éeﬁ) s a bl ock di agr am of t he
data bus interface of the data processor of Figure 1. Figure 11 is a

det ai |l ed sche

tﬁeahatea Eﬁ @QI %&:Q&qfé Qéti%g 1&% w@e;‘kﬁﬁ és%@%?& Qfségﬂ 30R1 m
‘di agr am of thQ= E;?mf % f, F| gure 10
Figure 13 i's anh ad%ﬁmﬁﬁ #1886 or i eclcbos
bus interf agg H-gqol Figure 1 a detall | 3 d| agr am of

the control fag4 UWQIPQUQZHGEI@&@H\WM% n&ﬁep&rﬁnofthe&dtﬂﬂ's%te]@e'o‘?Fﬁure
bl ock di agragn of the D8 through D15 |nterfaces of the data bus interface of
Figure 10. Fi gng"u& 186s & Block digfikor tHeaBriRblgh D7 tirfkéifabeaIat helatd SUs irtdiace 3B FigHS 10.
interfaces of Fiduk thas adéthid smmaﬁcmamfof{ﬁbgom@lfdr&ne bo-Pinteriadet of Figde Gi®t ai | ed
schemnat i aodi agiigura 15fis & BeciOdiagtamDdf tHe@B thrbugh D35 nfstfades biahd datdis iblerfich of Figure1dous

i ¢ er face of Figyeer t8 i4 6 blodkSdiagram &itigpucoetral Br the DE-D28 interfhcesl ofstishdataptivis btetfacraf Bigure f
the control 1%.or the D16-D23 interfaces of the data bus interface of Figure
16. Figure 19 figreplDoiske detailgd gehemhtict diagrail 6 thécowghfoOR8 Derf1 intesfeces ob fhetdate bus
dat a bus i nintarfhcecat FigereRB.gure 10. Figure 20 is a bl ock di agram of the D24
through D81 i rffaure e féﬂm"%echaraet& dingeamy oftthe eontrel feyftherD 23 intqyfaces|ofj thedatabus s
a detail ed Yeavageaf Flourditgr am of the D31 interface of the data bus |nt erface
of Figure 20 Féﬂ"reﬁdsb'wkdagmsﬂf r'i’é?th P%WW%F%QW'M%@ °

| denti cal . @%S?EM%m?f P‘F’%a g he
D24- D3|1| | nt GM‘ wgs? giﬂ é°"2 {ﬁ‘P‘ S"Fé &&?&98?‘%%&@;8?9 ﬁ‘@“’B&%a
contlo 1 F| ur I.S.a

schemati ¢ di agedim 'S?Bﬁa:gé aﬁ dmf qtlta :; 3 g °gf:'9"r?

Fioure 23 FI Qi 0 3 31 Mkﬁeroﬁgid?e 5
control of thgiSeGOne Qéheﬂ I ,u&.%f f oot H.a‘au 3t
schemat i Ggdi ag*ig?:mé%flsé alf3§§$hexﬁ rﬁm%f’iﬂ F: ure 23.
Figure 23. Fi Qd%% s ééetﬁle@'@éh@h aéﬁ b H£ta ﬁdﬁeﬂ f he' t@ll&%@?e’szs
buf fers of theagars28998bib&K didFantds ﬂ%'n%#&s%qu.%?vcerEﬂtﬂé%ﬁc&ﬁrolle?of&:gbﬂe%.k i agram of
the m crosequerfury 290§ aldbiled\sEhefati) disdrantst tHef dafal ik iMPutdgnchiohighd bEthe MictoBeqRencer of
detai | ed schgweksc di agram of the data size input synchronizer of the

NTCT 0SequencerFigafe 30 igWrddtalldld scBéatic diafrar WF e I&mination coitiobdf [tRisBsvqUENter @f Figure
di agram of e&e term nation control of the m crosequencer of Figure 28.
Figure 31 is ighest3Hii$ &detaled eshamatic didgra rotithe sthite tcbréroksdf this enictasaquener ¢ fFiglie 8.

m cr osequencerFigufe 32iigja deaild® schbingliadiagr@dd of the starti busaytle contyd letthatnicosaluenger ofi Figdre
the start b@ cycle control of the mcrosequencer of Figure 28. 35
Descripti®dn of the Invention Shown in Figure 1 I's a data processor 10
conpri si ng Besctption af thesinvamtionsj ng unit (CPU) 12, a bus controller 14, an

addr ess bus |nt erface 16 a data bus int erface 18 and a stora e devi ce )
In general, t 'se€<§%‘ﬁtp€’§° °" f(CPU) 12, a bus

i nstuct |41(’)n ‘E{‘t’ gb)i:}g&ig mﬁe qu 1" 2%%;;:'6
of these n |
of these instru on m stb sequen
S e sa};?e o A T3 ik é ? gz"j ﬁaﬁﬁf ﬁ he
CPU 12 may Q{GI‘QH J‘,@ ) of

a 16-Dbit WOB ead"fr i é o or& Go&seitéh m% ﬁ&?ﬂ&cm \ﬁord
ei ther readg Jré%B?nsO{he‘MPUtﬁaﬂQ pFonJd %ta(éfbﬁlgﬁa &Y o Ghe?dther Q\dq & b é&vﬁ&ﬁé&fu@ (or
opt i MM per {QABBRE tHafthb SRBgYNEEREe 2D HARS dlid SASWhidhIE sihilbl thed thet oP1he P ad, Mleh h
a 32-bit dawhenfd port $i2ds kld@heDdae) thd épafind lebuild@ Yy Be CRUM 2 by §iift dle &Qn address within
unavoi dabl ejhetstvige deiceSI0GMREH Roskntt Qign Sénil) AME the odRipart Plhdt paridulaNstérageSiavitd 2o It
than that ofs thdr@spombibitiy of the Bus colillert1id @ OrdinateithbeRtivitios of theead@msayus tirtefaceprBran d
requi r ed shy this iata(ial) intétface y8 &i actallyr @ehisforing aite wHueaidd rdets Dr instiuokon opérends thetwagethe
devi ce 20 WOPUH2 dmkthe siotagatiovipa 20,regekdioss\bit dperaitbmidaliyamgnbsrtanpfnistnbielt bedeeash the b r
st or age devpiges oPhe CPU 1R 2and he storaggpdavice &1.1 ity of the bus controller 14 to
coor di nat e t hdn menerali the GPUoA2 trénuesis] an oparanduisansien by bssertingl 80 HReratiDD-PENBIng dignah
bus i nt er f a(QPPEND} to thebuscroniyplierr t4nSimultanesysly, e GRIL 1AW wvidma ReadMWriteBaQuest sigonsh
oper ands e (VY indiratingpibe dirsction ot enseand trenstap endcrcRqauested(Pize signph (TRYL) lndicating the

operand mis a'F? efrifAqperaps toe\ransfasied  Thp CBU 1 Ralen\pryides g d-bit Address (AL0:31) to or from which
the operand is to be transferred on a 32-bit Internal Address Bus ("IAB[O :31]).

Assuming for the moment that the CPU 12 has requested an operand write, the bus controller 14 will
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sizes -of the CPU 12 and the storage device 20. In general, the CPU 12
requests an operand transfer by asserting an OPeration-PEND ng si gnal
(OPPEND) to the bus controller 14 ERY) 188 68 Bbusl y, the CPU 12 will provide
‘a Read/ Wite-ReQuest signal 55 RQ?V\) |nd| cat| ng the direction of operand

transfer u Si 1 I ndi cati. the i ! t he
oper and tgrpeg\’aafsf %?‘%‘%ggﬂaﬂ '? BJQ%; ‘P g B tI"
(A[0: 31 DY er"% -l 91 ° 'P‘}f% b ?’F‘
I nt er nal {mn %’g 'tq] EE’J 12
has reque D,

676 Bl%grﬁag‘gf;é%sg%&eﬁnap lgé‘gté%h% eran -%ste si gha ﬁ'{;t g%@%@] |rect|ing t
address bus thatak f @hfondS 14 il fﬁBrF Qséehea @M@ﬁ&f@ﬁﬁmﬂfbaialﬁs *slgha?- (DOBIDB)

Si nul t anegibfing thd G¥U LS prddidb 8lopstindé th‘é"d biSRtEaEe B oh'3l32:bA hkerral BHRABus (IDB-

(* TRI STATois1).0rh6 BadbctrblleE 180 BISS Srovidésto ki dRialbas Rtekdte 18 al CUKRSHE-Sike 5%%! BESS
to the 5t PHPOMAdICHEHG G ¢Ro AR th SgordrliitoDd placeal on\RPFIATRBES)S DA Usignal A
brief ti npATAABD[0:1H [terrd3psndin@ié Mol Wb iowl 4rdét béidréds TRS 1A0 id A1 ARl Bdifesilon Ghe
sighal (*ASDRESSBUSCand laCCURI-HEidWVE® sighal (CUIRGW:CURRW) bériesgondiny th theQuedntstate of
addr ess | se®W signai. ADDRESSBUS. The bus controller 14 wll then assert a

Dat a- Qut put HiBthefilustretast form, chen iDIB- iDpbrditioBers infol fguraytes:DOBLsEYngchi rirdetal Defa thite DEPU
12 t o ps othraaigh D2He Hogonsislingloft Datat tite D2Rthmudiui 6] 18 onsisting ©f Ib8mealate b D15 throightD8r nal
Dat a Bus ¢ndOB-cofsgistiGd pf intsirak Dagay bitsc 67 thrasigh §10. Dependinigl unah e girel itheconerand heinglat a
bus i nt er frensterrad thege dymnab ytesimust kg eplestively GURIE! tolthe sxtgmal| DATARYS wdich gy alshe
si ze of t pastitigpaskipta dowr §vip: 09| causistingoef exipmal[hatpiis)§31 dropglriR4n| gisfing ofyprdgrmal

( DATAADD] Batg 8?‘? b A1RoEd @ﬂ?‘ﬁ@gmﬂ?m\/ Dtk D17 et DB ¢ BRocoq ﬂ'“&\f‘ of
t he add?eg’g"’ ? nt.- Readlwlte S| na eﬁ(s

CURRTY co exwg? H o1y 196 Bifient dnefas fizesf%le'g% mgﬂs ﬁg

Il lustrat l?sé'"P% i 18 Wilgrovide;ths - aveflepln byes a ?"rfae of

| nt er nal 15 through D24; 11 consisting of Data blts D23
through, D16 12 COI’ISI st| ng of internal Data bits D15 through D8; and 13
consi Stl ng of internal DCRPRSDI tagDimmr ough EPaATAMUsNdi ng upon the size of
t he operand bei ng transf rrd, ese i nter :tl st be selectively
coupl ed to the external . F . pned into four bytes:
DO consisting of externad I:ata b0ts 031 th consi sting of
externgp, Data bits D23 t@r gh D 6 l§2 cthernal Data bits D15
t hrough D8; and E3 consi St g of exte ' D7 through DO
Dependi ng upon the curr et GperaMd sbze (1R XIA DI ENd the current.

operand address (DATAA [6 1]) datme 18 will provide
the avail abl e bytes on AB appre on the DATABUS as
foll owss 25 CURS DATANDD 1 x BARAEI IRIIY 0 1

EO E1l E2 E3 0 O 10o Ox 0 | 1 Qleleylyl ot ol Al 0 0 1
|10]10]11]12] O O 1 0 | 1 0 1 1
|10]10]i1]10] 35 1 0 x 10 JX2ir2i13diat x

[ 13{U3]13]13] 1 O X 0 | 1124l lasl O X 1
| 1 Zi\ll2|‘1’3| | 2] 40 1 0 0 0
[11[12[13]i0] 1 1 101 10 LI 1 kit D 0h 2 (e 1 11 1 0
|11 12[11[12] 45 where sqmaly "i"4¢l ndpcat EWI‘] for conveni ence
rat her than a required connectlon After nterface 18 has had

sufficignt time to establish thel opeﬂand dI i3 IBLMAANS the bus controller
14 wil |l assert a Data-Strobe signal ("DS) to advise the storage device 20

that the QRérS %Ql '@r\nﬁi&f‘es %&ﬁﬁ&&'ﬁn for co?t@enle“@é rhtﬂer than a required connection. After the data bus
interface 18 has had sufficlent time to establish the operand on the DATABUS, the bus controller 14 will
assert a Data-Strobe signal ("DS) to advise the storage device 20 that the operand on the DATABUS is
s0 valid.

Upon receiving the Address-Strobe ("AS), the storage device 20 will decode the address on the
ADDRESSBUS. if the address is determined to be within the address range for that particular storage
device 20, the storage device 20 will prepare fo latch the operand. To best faciiitate this, the storage device
20 has its data port connected to the DATABUS so that the high order byte (00) of the data port of the

65 storage device 20 will be aligned with the high order byte (E0) of the DATABUS as follows:



Upon recei ving the Addr ess-S_trobe (*AS), the storage device 20 will decode
t he address on the ADDRESSBUS. | f t;&@?g {js determned to be within

t he address’range for that particul %%ea evi ce 20, the storage device
20 will prepare to latch the operand. To best facilitate this, the storage
device 20 has its data port connected to the DATABUS so that the high order

byte (00) of the data port o e St or 3 O wll be aligned with
the high order byte (EO) of t S s T ol ows; EP 0 185 676 Bl
DATA PORT EO E1 E2 E3 32-bit3s-bits |3ﬁﬂdﬂm2;@116- bits | 0| O

8-bits P | @0| Thus, upompgeLBgesVi ngWa Strobe (*DS), the storage
device 20 wll always be able é % tch at st the 10 high order portion
of .t he operand during the firs -B cycl every- operand cycle. After

successfully capturing the respective portl on of the operand, the storage
devi ce 20 wiThis, ppop\reciving thBdat-Strol® (SIS, thecsturiagBidavee 20GHIN eiwhyshgeablpi tg) futth at least the
(* DSACK][ Ore 1 Jhigh soeden povtiendefi theg opelmed diring dimedfirstr ke Sale of bvsryactairand oypcle. [Adtercsuecessitlip e
*RSACK si gnaéptaing thelrepgéctive negion pidhesiperand, thetstormgel device |20 mill pudvide acRatatransférand-8ige-
st of age deviAGEnoNpdass signg) (REAGKIO:1D ackpvdndging tharaparenddrangfer. Injaddition, howempTihe MSATKO
0 ( bigignal giseindicatgs fosizp p@h@c)atmrt of that parlicular storage device 20 gp folloys:

8-bits 1075 0 16-bits 1 32-bits 25 Using the known operand
Size (S[0%1]) and CURrent ess 1]), and the size of the port
(*DSACK[ 0: 1]), the bus con#RgFl er &'}%gcfgt erm ne the size of residual
portion of the operand, iQ afy_ _whDATALVPORDt yet been received, as

O et cydle S1 S0 5§15°Ao EP‘%@%&?%MMFP%E%O done? 0" 1

00 0 00 T x 8ebita 0 1 0 1
X X y 0 1 0 40 1 0 : X x yo 1 0 O
1 1 ix X 110° 16goits " 0 0o
X - X io 1 o 11t 1 82-bits 1 C X X yo 1 0
1 251 0 X X -y 15 0 1 0 1 1
1 D XUsing te khown &peran&- Size (8[0:1)) and CUFPsnt-ADdress (GURAD[0:1]), akd the fze of tHe prt
1 1 0 (DSACK[0:1)), the bus confloller 14:can detetmine the size ¥f residual portion of the operand, if any, which
has not yet been received, as follows:
\_/ 30
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O O 0 1 1 0 01 1 n o 0 0
-1 ' 1 1 :0 1 40 0 0 1 0

o " * o0 XX p OFP 0185 e78BT |, 0 1
1 1 n o 0 1 0 1 0 1 0

n 46 0 0 1 0 1 1 S 0 n.o
0 1 1 cOrrent 0 retupned X : in@xt Ocyeclel 1
0 1 ~~u 24l ag D ,\z N e 1. \' 0

1 1 58 v - : : . - 1
n where: 5 X¥E> Won' 'O cale i=> Obus cycte ingonplet® y =m operand
cycle conplete n"¢&> o eraad C)écl e inco'rrpl ete 70 EP 0485 4676 §1 Thus, for
exanple, if the port Size of The storage device 20 f's The lama as the size
of the DATABUS ortif the 8izeOof the dperand ik | ess t¥an ¥r eq¥al to the
port size of the ftorqge eevi ge 20, tlbe bus cqptrol|er 14 ?/ill Enowthat
all of the operand has been received and that 1he oberﬁnd ycl e“can be
termnated. At tits thme, 01 f 4nother Kus mastet (not shown® is Bwaiting use
of "t he comruni catf' on pus,ot he ¢bus contg ol | er w | 51 asgert ;,he
*TRI STATE signal to force the address bus Interface 16 to frenove the
address from the YADDRESSBO®S. n any event, thel bus ton¥rol Ker 1% will then
assert a ™ristaterDat@-Bug signal (*T®DB) to fgprce §hegdata busginterface
18 to renove thee{)pergnd ?r omgt he DAT?ISBS. Si rgjl tan'eougl y,ilt he bus
control ler 14 wilY asbertYan Bperand- @vcl e- coMbl et et si §nal 0(oPAHCOM) to
advise the CPU 13 thaq the reguested gperand wite hasgbeegp congl et ed.
Finally, the bus controller 14 will term nate the bus cycle by 10 negating
t he_Addr s and Data btrobes 3*AS and 1*DS). |t respbns@, t he stBrage device
20 wll withdrawq he ¥DSAEK siignal . Agp this tigre, tfe gonmygni cagi on bus
agai n becones avali I ab*e for uie by th?t CPU 12 1or an¥ of her ,bus paster (not
shown) which may be prteseht in the system if ‘addittonal b?us cyEIes are
required go conpltete the tper&nd cycld, the bW confrotler0l4 wall
reconpute the t | ow, ordegr bits A0 and Al of the addrgss pof the residual
o B ! i IS Bl v AL

operand as foll 15 QU DSACK : address 1
0 1 0 0 4] 0. 0 0 O 0 : rolloxer? 20
0 0 0- ; . po 0
N 150 Q’l 0= 0.8 0 o 1X' of Y f 0 :
n o 0 0O ©0 10 0. x 1 x 0 X2 251CURMD n DSACK
. NXTA adgy essy 30 D 1 o - :
1 0 rolib(r)ver. 0% 9 T _,oj.1 xR Y p 0
1 0 10 0 10 0 no00 12 x x1 1o 1
0~ %n 0 nl 1 1 :0 0, -y 1 0
0 0 : :xo °-x° ! p1° 0 - ! o) 111 B 1
n 40 0 0 10 1o 11 00 S N ® y
1 0 1o o o 10 9 1Y : 0 1 n
~ 40 0 0 1 0 0 0 I X p
0 0 1 .0 0 1 : 1 1 n
0 0 1 0 1 0 - 0 n
45 0 0 1 0] 1 1 I | 0 n
0 0 1 1 0 0 : X X i
0 o 1 1 0 1 s 1 1 n
50 0 0 1 1 1 0 - | 1 n
0 0 1 1 1 1 t 1 1 n
where: )
65 X = don't care

i= bus cycle incomplete
y =)  operand cycle complete
ne= operand cycle incomplete



1 0 0 X X p 45 1

1.

1 "0 1 : 0 0 y 1 1 1 0 : 0
0 y 1 1 1 EP 0 185 67611 0 y 50 where: x
=> don'tcare p => bus cycle inconplete n =) no address rollover 55

y => address rollover. The bus controller 14 will then provide a

NeXT- Addr esThus, fgrnexbmgié\Diftie ortlgide of the Slomgaditice 26 isbihessama bethé sizecof 16 DATABUGr ng

t he new libthe siealefrthencimbrans ds lassttian/ equabio Afb. pottfsize bicthe sioragerdeica 200the busscohtzalierbeen
used by at4dilf new éhat allmii hereperansihaé besn rechivagrend diahibeopelead giclevarhedormingted. Wt this of

t he cur r ¢ime, tbp@ﬂnhgggy@ee {not shown) ipsawaiing ysg jof the caamupjcition bus, HPbes1@AErolisr d4 Bl
assert sarpsiidihe SERIBEAE signak fogferde the\redemertioy interfaoe 46 it gemome the cRddresssirgm dhe

| nt er f ac APPSEBSPYS: dn ayesvemiethy PP@FQ'?E‘P"“’N"QW& lﬂ‘eﬁ @%F aaWG‘P'é‘QE*aﬁP% gonal ('TSDB) t°

(*1 AD[ 2: é&%"bﬂﬂ“&@e“‘?ﬁ@"t%mﬂ lyy ]‘2

t he ot heg;qtfg?d,\;)g:::l% ‘é’é’a%?'Y' al?;?léfg 98"1'23’ 9; the at ‘"e
troll |

oauect nmé%@&%" il e

ordér add E%g 8‘7 %’) "?fd’d ger

with the {4 tya 95}“ ?H’aﬁ 2

t hi ar requ dmg:% the us .confrolle \4[w rgé}?{:

g 'gﬁe:e%se; Fod AL B 1 s Esmﬁﬁ A A

I di t | t - NeXT- B | | SNXTBC t th

a?dnraelsg gu)s/ ??\fg;fagé:%&?o stap$hlfs:§9(r:1e§t8| Qacyle%d ) rteﬂge?\e:/vngddrgss

From this point on, tshe S con rol ger goopﬂat ﬁu%%#fe address bus
interface 10 16 and the us rnter ace as_daescri above.

necgssa'y, this sequ@nce‘?s rep@at el unt ¥l Xal I Xof t he frequest ed operand has
been received and | atgchedyinto ghe ¢toragegdevice 20. g n general, the wite
oper-and cycl e can be su rized wth respect tq any bus nmaster witing an
operand to a bus sl afe g?follo@vs 95 BUS WASTRR 1) %t Read/ Wite (RW to
Wite 2) Drive Addregs orp ADDRESSBUP 3) brigve §ize (S[g0:1]) 20 4) Assert
Addres# Strobe (*AS) 5) Drive operand byte(s) on DATABUS 6) Assert

Dat a- Strobe (*DS) BUS SLAVE: 25 1) Decode Address on ADDRESSBUS 2) Latch
operand byte(s) on DATABUS 3) Assert Data-transfer-and-Si ze- ACKnow edge
(*DSACK[ 0: 1]) 30 BUSCMHI.’ER: 7)D3\k@§te Dat HXSﬂrobea@ﬂS)w) Negat e

Addr ess- Strobe (*AS) Q) R d bygeqs) 35 BUS SLAVE 4)
Negat e®Dat a-t r ansf er - = S MASTER: 10)
|f all operand byte(sP nott recelﬁled Orecomplite Addresspand Size and return
to 1) 11) Qherw se, gpergnd cyge cprrpl eteqAssgme nowpt hat the CPU 12 has
requested an operand.read. As In the wité case, the bus controller

o 0 1 1 0 .1_0 n
0 1 1 1 t 0 0 Yy

1 0 o 0 L S P

— 1 0 0o 1 1 1 n
v 1 0 1 ¢ :0 0 y
1 0 1 1 : 0 O y

1 1 o 0 ¢ X X P

% 1 1 0 L} : 0 0 Yy
1 1 1 0 : 0 0 y

1 1 9 1 s 0 O )

50
where: .
x =)  don't care ) )
p =)  bus cycle incomplete
n=) no address roliover
85 y =)  address rollover.
The bus controller 14 will then provids a NeXT-Address signal (NXTA[0:1]) o the address bus interface 16
indicating the new low order address bits A0 and A1. if the communication bus has been used by a different
bus master (not shown) since the previous bus cycle of the current operand cycle, the bus controlier 14 will

8



45 14 will again briefly assert the Start-OPerand-CvYcle signal (SOPCY)

directing the address bus interface ‘:I:.? tg l%\ﬁh t he operand Address on the
*| AB. Si nul‘t aneously, the bus contro 9,183 §7¢ Bf | negate *TRI STATE (i f then
asserted) to enable the address bus interface 16 to transfer the Address to

the storage Hgu meadibs®Redidie sHRdPTHRESFORE) dduBstRy heCouafet bliintelideeMd to R4S the
provi de RW idggihdd Right? dfhied bdditeds bil A*ﬁ(d[z‘?ﬁ D b Bsel 1R &6 novh I0G adcrdtt b INXTTAIB4]). On
Wil assert thesther Rard s heW adifossBINéInGv rellBd bidfl Itfetub BehtrbiIlRA T4 Will dsdleht @n INTraRAE AR
Address is Gholghaafleightir iRCALAS1) rBduasting iHeYaddresieou iiterfabs) 16 &) In@tbmdr thl driginASighed
a Dat a- bug- Srdbr taddréd¥s itk TABER:31).0dna | usé BORkrEmentl laBdrbdsNBgdtiae wil i dablSew low order
interface 18&déresssbigr (NTARANANanECpdite of BB. rebibsndigt bddPess Bub Eintaifede CIBNhasOhlieady
14 wil |l pasdndrén@nied itiechighe0grdsr atidtess i bite AZ-AGURR|sDthd s cdnBralisc 14 cannitmmediately rasssrt a
addr ess bi t sSt{rEMeKAADBLCPclel §ignal (SNXITECH quasting airet addiesscints iinterface 1600 staet e risrichus tyele
(* CURRW CURRihg the nbw @ddiess aFrivo thisi poinker the busl @ntrdiér 14 coogdatas witt dei addnags busBiterfadec
st orage deviiéandie dath bugistedade 18 sscdesaibiedaaboveoih nechesarDIIREARBBIIS is repeatel] antl dbiefdiws
i et er mi ndekupgedapexand has fpeentieceiyerbiand intchediinig dhefsterage device 28+ t i cul ar st or age
deVice 20, t helnsaepgralgthe qeite enrsrapd) cysle| ¢an he unmarizeth with cospaet BRI bus masten vifing: #e
request ed opReeraRde gdupaysepiolowsor the port si.ze of that particul ar storage
devi ce 20. The storage device 20 will then provide *DSACK to indicate that
the 9 Bp b Bl requested operand (or at |east a portion thereof)
re

X
i's avail abl e 9 ge ABLS, expl ai ned above, the *DSACK signal also
i ndi cates the ; i@fﬁ?g‘é‘ﬁggg

Dependi ng upo 8 sof’ t (*IDSACK[O 1]), the current operand

({
size (*CURS[ 03 rves}'@d addr es é)DATADDD[O: 1]), the data bus interface 18 can

g&t of that particular storage device 20.

detierm ne“whi CEL Q] e DATABUS are valid, 5 as foll ows:
| DSACK % Ef i % X oathele . valid E bytes 10 1
0 1 0 1 RW 0 1 2 3 X X X
X X Bls sLavE: 0 0 0 0 x X 0 1 0
0 1 — 0 00 X 0 1 0 1 1:1 0 0
0 15 1) DekodeXAddres$don ADDRESSBUSO 1 1 : 0 1 0 00
X 0 1 2flLaich operdnddbyte(s) 6h DATABUS O 1 0 0 1 1 0 1
1 0 3) Assert Dat®irahsferland-SRe-ACKnbwledgh ("DSACK[0: 1) 0 0 1 0200 x
0 1 1 1 1 1 0 0 01 0 0 1 1
1\~ 1 0 :BUSOMASTER: 1 0 o1 1 . o0 1 11 1
0 0 0 1 25 X X 1 0 0 0
1 : 1 . 7iNegate Dgta-Strobe ((PSY X 1 0 1 0 1 1
"X 0 @ Negate Agdress-Strobe|("AS) ( 1 0 1 1 1 0
0 30 9) Hemove gperand byte(g) from DATABUS ‘1 0 1 ‘0 0
1 1% X 1 0 0 1 1 1 0 X 0
1 X BUP SLAWF 0 1 1 :0 1 1 00 X
i 0 0 1]4) Negit]e' Data-transfer-fatb:l-élze-ACkno%le_dLge (*DSACK[)éﬂ D 00135 1 1 1 0 0
1 X , ) 0 X 1-x X 00 0 0
11 w ‘aus mkbTen: | 1 40 0 x 0 0 0o 1
1:1 100 all operariél byte(s) Mot feceived fecompute Adtiress 3nd Size and feturn tol1) 1:0
1 1 1#) GtherwiseX operand cyci compibte 1 0 11 X 0
01 0 Addume néW that the GPU 12 ks r'equeste@:an opérand read. As i the write Qase, the blts ftrolier
1 1 45 14 vl agald briefly assekt the SteH-OPerand-CYcle signal(SOPCY) difécting the alidress bus IntddfaceX16
0 0 Jto tafch thelopbrand Afldress oX the "IAB. Simultaneously, the bus controller 14 will negate “TRISTATE (if

then asserted) to enable the address bus interface 16 fo transfer the Address to the storage device 20 on
the ADDRESSBUS. The bus controller 14 will also provide RW in the Read state.
A brief time later, the bus controller 14 will assert *AS to the storage device 20 indicating that a valid

50 operand Address is on the ADDRESSBUS. Internally, the bus controller 14 will assert a Data-bus-Start-
PreCHarGe signal (DSPCHG) directing the data bus interface 18 to start precharging the IDB. In addition,
the bus controller 14" will pass the current operand size (*CURS[0:17), the current low order address bits
(DATAADD[0:1]), and the current direction of operand transfer (CURRW;CURRW) to the data bus interface
18.

65 Upon receiving *AS, the storage device 20 will decode the address on the ADDRESSBUS. If the
address is determined to be within the address range for that particular storage device 20, the storage
device 20 will provide on the DATABUS as much of the requested operand as possible for the port size of
that particular storage device 20. The storage device 20 will then provide *DSACK fto indicate that the

9



0 0 1 1 1 : 0 1 X 0 60
1 1 : 0 0 X 10 X
1 EP018§67681 X X 1 X - 1 1
' X 1 1 1 O 1 :

requeste ?and (or at least a tlhon tl'tgroeof) is av ilabl ol thelDATA US. As exggined al::ozsé’L the -
EP 0?@%0& sou |cates ﬁ%ﬁ% ata port of athE%ﬂars

SHrro
o
=)

e

H

ACK[O 1)), the t op RS[O 1]) and adress -

al 1]). th data us interface 18 tan determine which bytes {E[0:3]) 'of the DATABUS ae Valid,
Khiddor f oy 1 fon o o Veld,

1 1 1 1:0 1 X 0
1 1 1 1 1 1:0 0 X 1 x
1 1 1 1 ABDX => . dorydli@eEChytes Dependi ng
upon the current Ic‘)%ércgnd SI%%RS*CSH'A }BD])-. d t y nd address
(DATAAE]} (0: 1] g et f , oo ratTd byt e(s)
the DATABUS t& t he propur b/ t e(sx) o’m theOI DB & degcrl b@d ab8ve. Using
jUSt the current Lrer, nd sbze §S[0:ql] ) g thegbus cpntrq | ergld cgn then
provi de a Dat a-Bus- | Nput: Latch-Byte 5| naI DBI NL [0 %]) |tad| cabl ng whi ch
bytes (|[0:3]) of0 th& DB fre Valid a foI 1 0
1 -1512_ 13 & 0 0t 0
1 : 0 0. 0 1 6 1 0
1 11 o 1¥* 0 b ! % 1 P 30 In response
to the DBINLB sighal @the 8PU 12 wil| I°atch1the vhl i dooyte pr09| ded by the
data bus |nterfaCﬁ 1§ on the IPB I Lo tghe appreopr ate @lestitnati On regi ster
( not_sAbwn) . the cur ent1oper nd SI zeq(S[O: d a dres
(* CURAD[Ol]) a tfe siz& of thegort (* é ’LO 1] the bus control | er
14 can determ ne how@ruch 8f the relquedted dpefa |ns o b@ provi ded
by the storage deyice 20, pn aqsimqar qmanngr &0 ohat glesci bedtabove in
the wite case. Thus, for egxa Ie,cdf 5 th ort S|zq of tohe sborage
device 20 Is the kan as tHfe sYze t fre DA ABUS Br if  the size of the
operand is | ess thanwor eqdal Qo the pét sitzetof1theé %tor&ge d&vice 20,
the bus controllef 14wl 4knoyv thaf alg of the operan(j hag beeo received
and ‘that the operand cycle can be term nat eé hi s vent e bus
cenatrokyer 14 will tevninafle tfe bus cfcle By Reglti ngoe*AS and
Si mul t aneously, tde hus controfler a4 vill 4dssertt*TSOB ton‘orc@ the dat a
bus interface 18 ,{o %ecoupl 1€ fpomthe QATABYS. ,Thg busy contyol lgp 14 will
al so 40 renove DBl NLB and then assert CY fo adV| se the CPU 12 that the
request ed operand®real has theef cornbl etled. A bfief tink Iaer, % another
bus naster (not showy has freqoested the usd ok tbhe co‘mrunlx:atl @ bus, the
bus control l'er 14, wi | ass§ rt xTRI STATE to force he dre busg i-nterface
16 to renove the addrtss from?he ?bDRESSBU I'n respﬁse ts‘(g) thz‘ negati on
of *AS and *DS, the sXxorag® de@ice @0 W11 i t dr Aw t hb opeY and Yyt e(s)
f r ot he DATABUS, Qandxthenoterm nat@ *PACKY Ats this tgne, @5 the
comuni®tati on bus agal n be onaﬁ bee fqQr qseoby t he CP+J 12 or any
ot her bus master (not show&) iC a#my e presént in the system If
addi tional bus cy@lesxare Qequfred to dbnpl dtetthd ope¥and Cycld the bus
controller 14 wil§ r orrputoe tbe t | qyv or ger sbi s A01 and A\l ofg t he
addr esg; of the I‘efl du{a\ op rang ﬁescdl bed‘ abov§ us cont{ol ler 14
wi Il then provide'the®addr us i htertace 16°*with t ne | ow or der
address bits A0 ahd AL 50 O NXWA[0:1]).11f tihe 'coﬁm.lleatl oh bud has been
used by anot her b s ngster o Nop sho yn) gincq the grevigpus byps cygle of the
current operand ci;cl e theobus cont{ol ler 14 wi'll asse&t ARESTC]%E

XPRPONSRPRXORRER
=

010

request;.; ng the adHres$ 0 1 L
X 1 1 ¢ 1 1 1 0 X x
1 x t+ 1 o0 1 1t o 1 1 1
o x 1 1 1 06 1 :1 x © O
&5 1 o 1 1 10 1 -1 1 0 0
1 1 1 1 1 o 1 : O 0 1 1
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bus interface to restore the original higher order address bits

(*IAD[2 31]) but use the two new | I ress bits (NXTA[0:1]). On
the other hand, if the new address %@ﬂgé@@ggl | ed over, the bus
controller 14 will assert | NCA2A31 requesting the address bus interface 16
to increnmenfnddie original higher order address 55 bits (*1 AD 2:31]). and-:
use the resultant address together with the two new | ow order address bits
(NXTA[0:1]- ). As indicated before, the address bus interface 16 has

al ready i ncrementERSACGE hi ghGURSr de DARAARD s bi t st A2- W8lidnEabiyiteispat i on of

this request. Thgﬁ, t@e busF conprolli 1?‘% ca;;kmredi telyqassent (SNXTBC)
requesting the ~TO .“Tre&'n'err"'b'u's—@;ﬁ'exli ng

t he new address. ®ron®this foint HP 0 185 6¥6 81 dn, tfe bux contoller
14 cooperates w tf1 thg address Rus int erf1ace 1.p and he dqta bl*s |ntoerface
18 as described above. If necessary, this sequence |s repeated until” all of
the requested opetandl has b&en decei Med ahd | at ched Onto Phe CmU 121 In
general, the readgcycke cangbe qummaig zegy wi t hy respegt toqany RJus ter
r&al/gl ng an opera(rzlkd ff*omS 51;1 bug slavde as fol hows BUS MASTER t11) gt;‘ts

Read/ Wite to Read 10 2) Drive address on ADDRESSBUS 3) Drive Size
(S[0:1]) 4) A8 rt 9&(5&?"@55 St r obe *AS) 5& Asse;{g Dat a- St r obe (*DS 15 BUS

SLAVE: 1) DeccPd r;a CHir ?‘éﬁh
3) Assert %g. < @ : > ‘A jtgP;%rE R%‘

6) Latch "8’ g @ 1 provid
NZaga?eCAdglro F O e%% I§‘3§ gﬁi ﬁem)v% BperP(%l; gg? valld, ag)

DATABUS %ﬁ&g) Negat e Dat a-transfer-and- Si ze- ACKnow edge (*DSACK[O 1])
BUSMASTER: 9) If all opergnd byte(s) n received, Jeco e Address and
Size and return to 1) 35 ﬁl&@%&—e@mﬂ—wml ete As shown
in Figure 2, the preferredg@genbodigent of 4t he address fpus Inferface 16 is
conpri sed of an AOAL Interface 22, an A2A16 interfac 24, d an A17A31
Interfaces26.. As can be seen in FTgure 37 the ROAl imerfack 22 is
conprised of an ADDress REJTore AB, an AQ i nteof ace 30 and pn Al interface
32 which is identical to tﬁe AO |ﬁterfac§ tailed sche tic diagrans
of the ADDREST 28 and the AO 40 i hteffac® 30 afe sho gures 4 and 5,
respectively. As shown in Figure 6, the A2A16 Interface 24 i's conprised of
At hr ou g AIrésppmse &y tha OBINLB AighdirthaIQPU 62 will latehpae valld) bytes. praidet! ba theydata bheinterface
Al7A31 |ntellﬂemtbe@Binttsﬂteemmnﬂstedeabﬁaﬁmmishlr(m.tghmﬁBl i nterfaces 64 through
92,. respecti véls'gg tha cyesent ppesend stz 4B D enctiaddess IFYRADER A ndithe fiecal the rart §PSAGKe
A2 i nt er f aci:134the pypecopplieng capdeterpring how prpuch gfrthe regupgted ppegand serppins Apbe P’M%d by

A26, A28, awa smee P o acinler marpe st gy a:;oss In tzwr“ae;a:e G for e‘,g;,g
82, 86 S\'Péﬁgg !

schemat ?c d s P'se"é'ﬂ |':’HIrt ﬁF e §or5qe?qa SET(’FS‘% ﬂﬁzﬁe %\z
A9, AT, In% rec cy g\?g’*A c!% uh ne 'éx?sefenth 3339";
40, 44, 48 '%g gﬁ ibu;%erfazzg‘la decglaji g E §g§ M’also
bei'ng | degt i} Bobt GRG bk o bk ee %gﬁ?%% &

dat 2 bus 4 nfgy &ﬁ\ﬁle A:"msf s @ oﬂ%N{'sb @n) se o the
(1 DBPCHG)  9dommiiakatio | BritfolidN {8/folch Rl dd a.se inteRfacy

D8- D15 i nt eF&@G@mQQ@dres% Mﬂ@&ﬂ)dﬁE@éﬂUfﬁQEr&s s@Ebdthé\ n%ﬂorm]ms Rhé FisA 68 s&:%

A detai |l ed aesteZamiGyitidrag thaBpsrand byis(d) IBBBGI:ED%BUS &0 G tériinkte DBATK LAt thitime,

det ai | ed 8 ctherBihimOnichtiGigbudnagaih Hebines NIVAITAEIB 16 Gusbé By IHBOCPU 12 or any other bus master (not
shown) which may be present in the system.

If additional bus cycles are required to complete the operand cycle, the bus controller 14 will recompute
the two low order bits A0 and At of the address of the residual operand as described above. The bus
controller 14 will then provide the address bus interface 16 with the new low order address bits A0 and A1l

s0 (NXTA[O:1]). If the communication bus has been used by another bus master {not shown) since the previous
bus-cycle of the current operand cycle, the bus controlisr 14 wiil assert ARESTORE requesting the address

bus interface to restore the original higher order address bits ('IAD[2:31]), but use the two new low order
address bits (NXTA[0:1]). On the other hand, if the new address bits have rolled over, the bus controller 14

- will assert INCA2A31 requesting the address bus interface 16 to increment the original higher order address
s6 Dbits ("IAD[2:31]), and use the resultant address together with the two new low order address bits (NXTA[0:1]-
). As indicated before, the address bus interface 16 has already incremented the higher order address bits
A2-A31 in anticipation of this request. Thus, the bus controller 14 can immediately assert (SNXTBC)
requesting the address bus interface 16 to start the next bus cycle using the new address. From this point
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Figure 12. As can be seen In Figure 13, the DO D7 interface 98 Is conprised
of a,DO'D7 ConTroL (DO7CTL) 106, and DO through D7 interfaces 108 through
122, respectively. A detailed schek0il86 6768t am of the DO7CTL 106 i s shown
in Figure 14. As can be seen in Figure 15, the D8-D15 interface 100 is
conpri sed of 55 a D8 D23 ConTr oL D823CTL 124 and D8 th gh D15 .

i nterface 114’8"“"? 108 a\/%) meﬁ‘g’ E usghtsrage, 18 as
D823CTL 1B&°’ 8 ga‘ AN (%, (PPPBYC § refl ?‘eﬁri’a"’a“"dfé e
ConTr oL ( § t 2 S
shown | e th“eo esu mng?CF% s ?U%ﬁgm%? &ﬂﬁ%ﬂ

shown in |gure can be seen in Figure 19 the D16-D23 12 EP 0 186
676 Bl i nggs MRS R102 is conprised of D16 through D23 interfaces 146 through
160, respecttvery- As can be seen In Figure 20, the D24-D31 interface 104
i's conpri sefj sofpedaWal 1 ReaaConTroL (D2431GIL) 162, and D24 through D31

I nterfages 2)pfveABssn AbORESEBFPECt i vel y. A detail ed schematic diagramis
shown in Figyohie sib @b1he D31 interface 178, the DO through D30 interfaces
1087122, 124adshA Adckéda-stbs caspd 164- 176, 5 respectively, being identical. A
det ai | ed S c8) aseett iDatadtraty (@) of the D2431CTL 162 is shown in Figure 22. As
shown in Figure 23, the bus controller 14 is conprised of a SIZE circuit
(Sl ZE) 1488us aLAEt e LATCH enable circuit (BLATCH) 182, a NeXT ADDress

gener at or (NXT- ADD) 184, a DATA ADDress buffer (DATA ADD) 186, and a M CRO
SEQUencer (WPSRM» 8iEQigy ol BBDRERSBUS ai | ed schematic di agram of the SIZE
circuit 1802 Pgvesiperard byte(grio qggmw A detailed schematic di agram of the
BLATCH 182 9 4ssribaje-trppsferen @nowledga (BBAGNIY:Y schemati c di agram of the
NXT\;ADB"gener at. or 184 is shown in Figure 26. A detailed schematic diagram

of t he DARME MABTERiffer 186 is shown in Fi gure 27. As can be seen in Figure
the M ncer 188 is conprised of a Data Size | nput SYNCHroni zer

(DSI SYNCH) %@M WIEBhTrol 192, a STATe ConTroL 194, and a

STr oBe Bus X BC) 196. A det ail ed schematic diagram of the

DSI SYNGH 19 | W s i"gtr e 29. A detail ed schematic diagram of the

TERMCTL 1 ' shown In Figure 30. A detailed schematic diagram of the

STATCTL 1 ovvn in Figure 31. A detailed schematic diagram of the

STBBC 196 |§R§mmpé,&ﬂy%ﬁo,§%m&ﬁ,gm Il be cl ear to those skilled in the

ary’, t hg Nbgatd Beta-fra r-a?a@ésizQAcﬁnd%bﬂ’ﬁ@ DIACKIOS known forms. For exanpl e,
the CPU 1ﬂay be constructed along t efl i nes of that described in US

Pat ent NugbsewmadTa5, 121. On the ot her hand, the bus controller 14, address
bus interface I6 and data bus interface 18 20 may be readily adapted to
per f or m opeg)aral opeyat ®ptefs)Driot fBYived] rotdivpuid tAddress\ead Bizkamduwstuwh @ )5 of bus master
such assdi rwyOthamiveroperami®yste caopte ol | ers and the like. Simlarly, although
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d' horl oge de sysbiiByclh ARBHELEESHRBRIe WhhdtRitiment fiRamar t1 e restante 6vent uel | e
de |’ operande quile BiRmRP Sighal CROSIBRCE0) MdibbnDalik nibiyersQBRTdYUE e 1S de Sommunicldn §i4)

|l e prem er cycls wlidsribra@r &eropsrande Wrandwbtith; Tensi onnant | e bus de

conmmuni catsi on de deggmists Psy@RLI(18s, @98)Gitaiptds kshs & rhdyens @htrauksCdeObie 1Ak dhhhica-

2. Le systbne ton (@4) ool dlabilr ¢t irfdintedie cintinusiisrntih earihante dy bud o Id mropsedsur ddjonnées
noyens cont r 8| ¢dy gutdieub pair Badispasittiuemérasdited20),(pbddanumn bpétainy destranefont d'pradramdd; t r e

au processeur de leldisp@#E dé T@moits 420} cappliquant dé aextone: SigeHd) (DSACKN: RSACGHE) aux moyens
traitement de doirblses dpbusdiaomiunicationr($4)ipegiisiquerda talllo gibtagedd de données duispasitibde

i nformati eue ( MGnoiedf2:a revendi cation | ou 2, dans loquel les premiers

myens (188, 196 )des gasprds snopens (188, 199kdane les momlcoraﬁlewsyapuw cemauieation, (d f)epour
parm un ensenfeavoli o L Signal proyeriaglfiy dippositf o andenoicer(30) denssle posmnier cygly ghengoide

transm ssi on dslt?ﬁmeandes entre un processeur de donnees et un d| sposi tif de
némoi re, dans un %% ?@sl"i’ﬂyﬂisn(ﬁ |9&Lﬁ9? g ]g@b@ﬁr?ggﬁ iil!l'rP' %

donn~es (12) cﬂ‘g‘aﬁ'f’g’gl

éﬁ'i'"é 12).
par |'interned 68 e ﬁ ?’%ﬂ Yol d'ﬁ"s"fei cﬁeg %l"t 'i" n?)h’nsmztg:
(20) ayant uneci 'gtérr?er:éla' i Eg %rf’ 1 %mgnéigt;gﬁ o bus de

d' acchs dlffe 't

appl i que gy di qujg igz né Qé‘ oyel§ 9?‘&%3& &ﬁ@uon
pr ocesseul” de goumne LI, 5? @f,sp.s&m 2 Fﬁi &a%a/%aasme il
é'ée | nﬁﬁ\

Gl Gnal -l G geoogs i opbibich o R i

comuni cat i on; ~ Ofes' ffiidimes Widydns 4/3Ad rdSr%QBSsScoH& ‘éy&%rl@mflongdéjkﬁﬁ%lsﬁdeI%ent

memol re (20), eaivaht; {HRIpafs Aidtalb gmiueuéa:eé}"épérande daIBEES 1a Bdpadhd dl bad\$eBBmunication
' opdr andgs ent bahsiCpBRESRRA oMY BAPSBIAS oh HienSibnnbi? IKbusdSdommunickBion 8y BEdn e

'(20) ce procNHﬁndiléaﬂ&ha@alaCﬂd&;éeesﬁatéaﬁénmaiesd par | ea etapes sulvantes: on

dtabli et on maintient continuellenent |a commando du bus pendant |e

pr em er cycla té kotimedaforchetiquy $10p e leeteyendication dc gawilgges! lgsemajand canhrSlswes detus de
cl e d' hor | ogeomteunisytioh ¢t sintndgisapanpernetiaiav process@ de donnfesuin 2)| dacenmpliredaibes
d donndee (12}ackhsisie Seitomens dp denmédseperidastle Yansinissidedenitopdinde. (20) , au noyen
d' un contr8l eur de bus de communication (14) qui est connecte entre le
processeur de HoRTREe "(‘I'Qiﬂqé‘t (1Pkdecip seyerdicefiqn tieu Prelaps pquel lopnremigys mayensd 188y 196y
l e signal de d@H’&ﬁEP@‘ " prgrpder sigpal %G}éb‘&téfes"h?@%‘ﬁlﬁ'? P 4R epremBlg defycles dhorloge de
communi cat i on EYEIMe cenplinus; gnal de demande indl quant |a ta| Ile ou | a | onguour
de |' op~r #nde c&@g&’?nsmettri 55 on re 0|t avec contr ;\L“r de, bus

(14) le sigral Sy ) ‘?1 ony sd’f‘?‘g coimm‘:;?:
i "‘g“” érno? I Ieggﬁgﬁm
(20% on pI i cnreew‘)b i e gﬁ ong ‘et{g %Iie ﬁ ?

d’ 0p6rande (‘ e@e ile ﬁ.l.@ fi % bma%s' &a{%w
i ndi quant | a t gidnés (‘Zg'af 'ﬁp il memO%@Of i al égcﬁgnglq?d‘ duntYd@n rande doit
communi cati on, mraﬁs.ﬁ.gbu&m.ﬁn |ab&rcfe%@.mdﬁ.&ﬂ&n Connecte au processeur

‘donndes (12), au Q& &h Sigkal 86 rdpbrsse GRoveRATAN isHakHAB nskdle (26) eriépstiss a@agrral de
de menoir & ( 203ersmte; et i Nt er mdl al re du bus de conmmuni cation; 5.

transmet par ||| rmhamnsiet BipsenddUonbel s piecesis tannédsdrn) esmmspbmf @emtmntho(znbuce
contr8l eur de brogidé &diten pairectantiéliss ppriendtapes eghahies d' hori oge, |l a totalite de

| ' operande, ou | apn;établu eyeramaatiegiaothtingeliproend ladxommaadeciolbus pandant lerpraiereycié dhorlaget
| e bus de conmmdmsystitmesh sticésagjonpeandank ax sacend ¢yaletdharingaids systhmedomidiatemnent siivarty
si gnal desdennpee lecprogegseyl dandonnéps ({1 iuidtequegrouroln dispesitit de méraing (20 au anopendd'un
cycle d' horl ogé“'%!@'e‘é' thu A corprpnigation 1 Ll estipoppasts anive lerrigopsseurrdesiopnied (1P)cet le
event uel | e de FiFRYSHS H‘Efé“’"?]@P)' depasse | a caspam te du bus de conmmuni cation

dans le prenm eb g)d’g Id& @!H%@'E“ X Qﬁﬂkﬂ?ﬁéﬂfﬁ’@ﬁhﬂéﬁie bys %L@mﬂ’émcahon
conmuni Ca}ss' on on%u1 Qrﬁ?avec e con leu‘rqB bu e :igna!%l:? ?rgppoése DSAC provenant du

dispositif de mémoire (20) dans le premler cycle d'horloge de systéme, ce signal de réponse indiquant
la taille de I'accds de donndes du dispositif de mémoire (20);
on applique & un circuit d'interface (18) un signal de taille d'opérande (*CURS) provenant du

15



5. Le procede de transm ssion d' op6randes dans | e systene Informatl
de la revendication 4, dons 15 | oquel | e signal de deman n &wﬁ l ll

au deébut de chaque cycle parm un Eh@dsHeERAE cycles d' horI
consecutifs. Patentansprtiche zo 1. Datenverarbei tungssystem (10) m t
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el nem Spei cH&F ° g%;g? ch

Ie d
co '8“ aH°“ E' ﬁe 8?39 b
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i=-ci ‘é

unter Benut Z( ttie possible de
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Nachr i qut en-gasHiehd h@l‘&p’éféﬁdez\ﬁﬁnsdébﬁge GHESaphiatls ) Hus 46 S&Rhurickion Ci%méiwa& her

(20), und an fiRfogdlae s, /R oRRRBBInkMI1¢ BROdOEBRRAICAISS aeﬂagbrs& ,preum en charge la
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Dat enpr ozessor (12) Gber den Speicher (20) aufzubauen und ununterbrochen
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Spei ch& ( 2dps é%en zur ear S@run dofn, Spelche
Vorri cht ung el@iﬂm afﬁé r((Jrﬁ)und an
der Steueru hél‘fs ?'JO) o 2 nterbrochen die
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dritte Vorri(@SAQKY OSASK!)diefgt siehitias Dateneln-Auslabihenat descSpeighess @Ollanzdigh G- | i e des
auf di e Nachri d#ft wrdesStavertung: (4l dey NadhdgienrPampelloiund caineazweite (YorrictRimg (188, 190) und
dal R-di e dr i vorgesebesy igti v indeq ermwwmp‘ystem@ns dRes$peichar (20)daszpelte Pigng av

di e Kafazi thmPEPéﬂe"Nachrl cht en- Sammel | ei tung bei dem ersten Taktzykl us des
Syst ens Uber st%"e%@?"aﬁ'ﬁ?‘%ﬂeﬂ?eﬂ‘f ?ﬁnr?ﬁ't'coiﬁ’ér"?bf‘ 6‘?1‘%1 ﬁ“"?é?@? f)sanydog
Systens In oY ) gise Nephuighten-Gammeligitypg Rﬂ‘b an dem
Nachr i cht en- S8I50Re| %, 3PeRse A " gesamten

Dat enve ar beP TS sr%'mﬁ“ i ﬁwe mﬁ?@
(14) de? Nactid plLetls o Rachidouah S ndi

Dat enpr ozessor { =Tt 8{ nr itES el J&g
der Dat enverg il oo fpah 5%@3‘- () B e ﬁnew nis

1 111 iche' GrbBe deb Ia dle N ﬁﬂa?(gﬁn% Q{u zeng@ml
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.ld'en Spei cher (20) heranzubrl ngen das anzeigt, dal sin Oper IHMH‘““‘II“““I
Abhangi akei t von dam Ant or der ungssi gRBI® UBSTRBh Spei cher QQ!“ ..
Antwort sl gnal zu enphan- gen und den Operanden zw schen dam Datenprozessor

(10) und -dars, SpabsBRFsekur§sysism H i@éﬂﬁ@%@pw&eﬂw 2,43K & dis Iersibnﬁ;mc@uaﬁ& frasli 196)
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Nachr i cht en- Sammedel eibanusrsioni Eakizpisifsoles Systampsus damaPatinROBsscB(12) &0 Anforder@ssignal an
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ersten Tatet zykSmmd@@nsy@ﬂlvn@gwg. dem Spei cher, (20) das Antwortsi gnal
("\DSACKO, * DSACK1y Abéngigheit veny demefnigideryngspigngl ays @mﬁﬁgicneé Q0 pig AMJ@!@p#'e?H §epfan-

des das Datenelg?M“Atﬁlg'l' al format des Speichers ( anze t, aus der
Steuerung der T*’E gan cFyischangan Pé\e'c‘ sgi ﬁo)dF n§PorY Qbeo{?“ﬁ?@'befﬁfﬂgs
Si gnal 25 “F?Bd'%é & qn ensch tu zu liefé des gie
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Oper anden anze efm %m@fﬁs 1 efsf“‘g'f"é ﬂ?fg”s auen : %%é
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Nachr i cht en- aﬁl fﬂeﬂ,ﬁgs@ranwchas 48550
des erstep Takh

maghi-chst 30 5@ ﬁ“s Rdr @o)eaayw ignail CHEACKE.Y

(14) gesteuert ‘bsNéRthlP buetady '8 ﬁed%# SarhHélGinAd' 2 hrlgbrl U84 das bt Hﬁ-%sl@dfé?ﬁat
Ordnung der Nag&ys@meeg\(g@z%mk "el t ung die Qoertragung entspre- chend dam
Anf or der ungssi gnas WBASERRIndUeMRE AN SeamMbIREIG WA’ @6 Opétareth 38 Nngitghdes Rjhal
Rest des fper apcgms) i sike 3ointelensthdiiilg 718K lzul SiefekAS ddsy Gib atbichlichd tGrdge dbis Cauf die
Nachr i cht en- SaNaghtithientSamgelivitung| 20 Petlohden Operanddn Bnzaigkk otisbdile BemmitttbiBhdThsitung an den
nachf ol genden Datkiprozkssors(12) tie I'Stéiierung (145 @érridacknchionsSesnnebetiung und Uber die Nachrichten-
Nachr i cht en- SaRearehélieltung aydanBpeistep ROangesciilossadanrdn6gl | chen Rest zu
&t/rt ragen. 5. Veréhehd des ersten Teldznvidus glen SystamsCjpergasaiden Operaden oder einen mdglichst
enver a®bei t anbensAksehoith des Gperansion Abgs gieunon der Sleuerbrsi (18asiekgde Nachrichten-Sammellei-
Anf or der ungesi @nalzu E'EP”BG%\ i duegh elge Qegnung des P‘ﬂﬂﬁﬁﬂ?@ﬂ'ﬁ@ﬂ@@ﬁ@@ﬁ d'Pa(kP'Z"?ﬂH"& rigRie

Syst ens vor ges B defp Agfor W%@"‘S‘(}‘"Sge"l?‘"“vms‘gﬂﬂ auszufiren, und
einen mdbglichen Rest des Operanden,der beim ersten Takizyklus des Systems nicht in die

Nachrichten-Sammelleitung hineinpagt, bel dem zweiten unmittelbar nachfoigenden Takizykius durch
35 eine Ordnung der Nachrichten-Sammelleitung zur Anpassung an den m&glichen Rest zu Ubertragen.

B. Verfahren zum Ubertragen von Operanden in dem Datenverarbeitungssystem (10) des Anspruches 4,
bei dem das Anforderungssignal zu Beginn jedes der aufeinanderfolgenden Takizyklen des Systems
vorgesehen wird.
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