1 EP 0 212 640 Bl . . 2 Description
The si. ngl e- chi p m croconputer HD6301V hav- ing the E clock as the external

k sync signal is BACKGROUND CF THE NTI descri bed
~ on-pages 279 to 31855 of "HI TACHFLsIVMUTER DATA BOOE, 8-BI T SI NGLE-
~“This invention relates to a data processing 5 CHI P* publi shed by

Hi tac February, 1985. technique a r Wi )
techni queHvam ch is effective when applie nﬁ‘e%@g e é'ér[%c%‘gjﬁrs VCF

'THE | BARSRoGND BRerHR! RveNTionN Nvention rel ataes%nﬁéa éh a&‘gﬁ QVQW?:S’M%SCJF “ﬂﬁﬂche
utilized—effectTvety;—for—exanple, for ameidcoMAUTER DAFAJORRBBIOBINGEE- Of -
the presRBtineRvNbhBS 1 & BAE pRSdsFN Ofs AITHILEHIBR bF ViRenSitdBdbruar), R8s Ngl e-
10 PleaMRDs afd) nfid PaRSHRy QPSS Blhjlei N @ singl e-chip chip nicroconputer

havi ngnigh i ¥etive iwiiBmhpplied to microcompuBrs; I OCOWIQU'MMARh@FIﬂﬂlg IVENTIONET nal  sync

Si gnathe préseMGiveiioh relitadl to 3 itstpligeGlhic® m cr oconput érs It is another
~ 0Dbj ecéanmb utilzed pifeemely] foi sxample,ifarantoot- such as iMedelimériHbjéd e presepirinvelntion toof
Hi t_acthit system ofr aachxteenabsyoo signalviach singler ento | ipresers ian (Hronaphs ppavation dn al_single-chip pi n
i's prchip iedcomprtechesingis synelsignabut put t i ng amicr@gmmnreavmm|extgrnelﬁyr@>slge¢l nal sync
si gnal . Ineconventighal %ﬂffﬂie ehipg mi¢rocombitersl an " E di is@kother gbipedof fiiR-present dventipn jog
sii| | susmet Medel g 2 proguctnt dlifaght | nveMdiep eanaumed syepbis a sfrgiecchip micro-

si.ngl ed-chpip is pipwided &5 wpslistuply °“tP“"t'"9 é" pr eveﬁ?mﬁ"‘&d Ryinga) exterpal 8¥nf glgedhce b

eli mi piamehyynesierabgaled AR eless” orerRtrn ¥ p 'aﬁi"bﬁﬂatgmgeeﬁwhe presqnt inyeg

B eakag% ﬂPWanThﬁu}i‘E'P P nMicrPeeMRYeh | e- cFﬂ e "}"[e( o

by H\rgtmg
wor ki RPN 9 @ pr Q’a ??c uter Y %ﬁ Wé‘]”t o H'Ca ?"Qgr%lp
aecesg Pn@% ogh&n If lq f] |1, [mlql’?.fo P ar a\;chleevagc? d%?: rocgg %or
achi e% moc%a}?eﬁp%y i ¥f’ :SZEQI tg re S oa IIl:c% d§1 {9 P)é Ons r'tuted
-and ﬂé‘é rafes T 108 mw B RS RSB
singl mode, t rF ér pr es%ﬂ&rnél né(/ﬁtptsigﬁm is Slpghéd Ko R serniine
m-cro mfdﬁ Tod ﬁvswl%h fﬁ&tcﬁﬁ'?: stitutes in-  €XT €lidAdhal ¥6ligh 21 cBMAl gdteSandiPRlidoRtoh-0 an
ext er@%kll yeX RAGSdoRButB SRteh inBtopdiatioN © Chi RoiCSiHal ks tadbiRE té B-contrdi riin&1 3VF the
t hr ouglh RrigHaRl Bd¥ced Aich a8 MOMS ahidl KRB €25C 0Rontrbieghied Abcdrdivg 116 BisQfFEUIHRRemENSt €M
i.n cogpedatdnfdtted thérétdlin SriNAbxpasd BPP| i ed itt BcanddOpisdisd td @hibit Ml supply tdhehewd t h
per i piresd spdedvi ces such as ROVE and RAMNE exterBdd symOsinaDlo thatoatputiediratl vy t O
- this ciircthistexBriaiosgasentmods, ltad Eadleek C onne tteatlcrbdompetbrds innheodirg@rchiponoga.pfarad t he

"t bedeseribed p@se isbdutputtesl ranhihbisingledaiip suppl yesalf, it eeoreedchoesiide toprrevent noise from

. ‘ext er miglocamputer i the alitsideoast eyno sigpalifor t esoni wedurring) éma Isignal [sippliesk tocamadiacent piansi on
. mde, the lexchBnge| &b signals toplwean; e singlaphie er | s tirovgh [ecoyplingicanagitange pASren oalsmgl

- ‘descrinigeepmpyigy end the parinherel davicesy bnthe he si fRyNiBale 1 ip furtpes Agpsible i°tf°%% 81‘?1,55’"'

~ possi Wnale-ahip. rpada wbere theoredrherat gaYicRs &9 oc onp§ETEAd RAYeR BN P tyer ftat Js di

st g na%g’%ﬂ“::tgo ma@(ﬂﬁﬁg e EprEhsyac Seefhal gs uBfJ‘I”?“E'dhec FrighoArfadaR A AT

.excha LV pet Wee the si ngl counl i

capaci tgﬂ‘&%‘e’ ?Pf?corrput 5 &&Eﬁ'ﬁﬂgg ISE) ﬁ‘-"ﬂﬂ@ices

.;Er\gge cqn@ytgﬁ;:i? ral ectly mesér;v?:: "W ex ef’naps | bl e tO ﬁeld.gg%lowﬁmﬁ%la rglg&m . that
P

ode. W TR thé" ©

s di 9 nﬁl SR ui e . he Byer dan ey Dot ueen t he
contrglgegat € and .the out put term nal's. (E ghQCkh bioek Bildrar 8€£ SysRiYusin the

- 35 Howeyethis éaBe,tth&e CREWE Mol Bromlem Shall gl €- Chi §ingl8-dhipGnicroddMiplrbr shbwrlGRRFIGTH.

CTHE DiRAYY d¥Eops GRS @fgfal Glipdistetd X @, i N whi ch the external sync signal i s
‘gener wichds idispdsetE néxd & Mhe ENGock6LItIpAl, SYNC DESCHIPDON 10F STHE BRERERRED rEMBQDI-

‘di agrmoausé adacsitieglemalabrimnals i(@sRhave an oukspUMENTIST 0 t heé ouf put pin not only in
the urndesirame optirgr cdpacitpcibothel aingle-chip t h one enbodi - ext ernal expansi on node
.but ahisocimputeiseush asHDE3U Miipparti¢@ar, thent of t Hig. pr swentan lembedimént rof thenetessaide.

Fi g. @0 adiacantli thelE dockpriavh RiT reeeivoy 90 em usinventierheoplied toha Singlereiy MidREpPEPUREC U S

t he pinrybistebetsigeal SC as an doputFignat i ‘ge m cro ireuitrPodipigawn [ the dyawing is foppade
devel w@-qhm nage T@Pr%m naisg velloea intejs a i non RPR éﬁﬁm?ogdlm% persiere pchias2oinglRe E
el ockingst tpge sighah SC CTHE PREMERSESSHISERP- because adJ acent

Yo %Pﬁ?"ﬁ%ﬂss“a o ksly ﬁ&e “i& 45 "19'8 o i E‘PB*B'U " ‘“9
Capiey e STl o g g , 9%3&;%1 ﬁ”%

the. clo? g\x,s d‘;f E
h CO vm rea 5

(r:nl gfgtgaﬂfﬁﬁ'fc f& °'f au ﬁ‘ S gﬁ‘t tSC%as% " gtu * 8 c arlyl‘:hnmt?"l
- :Ci rcu 68 e drawmng is ftorﬁ;g hsljldp%,q;c,ggﬁ n,n{m@g sithe el or e,

.noi se evel o S |n th| S 50 on one sem conductor substrate such as a single
i nput strobe signal SC through the coupling capac- crystal silicon

. Ssubstrate. jity, so that erroneous dafa are likely to be latched. The
‘singl e-chip mcroconputer shown in the Furthernore, an output buffer

CI rcwt V\:hl ch out - draW| ng has substantlally the sane package struc- put s

- p— o M . o



g | 'EP0212640B1 - - 4 singl e-chip

e crocorrputer of this enbodi nent con- by a circuit elenment such as a
quartz oscillator or a gists of a cegsphapiggessor unit (CPY) 1 for

J.¢control- ceramc oscillator that is coupled between the ex- ling its

~ Ppternal execution units in accordance with a ternal terninals [err] and
[err]. Thingeichip kiguenepudriobihis pmbgiirgamt cor- pr ogr byna ciR@blerflens sush ian g qiarte ssillatortdne

_€ircuit Hbistsrobe eéniraprdchssoramit (GAURT fopronbolt put oéerantie cwjiietorathiatdy cqupled betveenftho ox-

. CPUL, RANNg itsdntdahesasoiios sinits ibaccordance withest | on  clemelutetmingls, Tidendi The Shes dipakagshsratione

B 5 requencwqmwproga'pr'ﬂﬂ‘“cﬁ ringr thereipithey a WoPiteuib i & geqgives the oscilglign PutRelr eft e

- bus 7b an@uyoutput AR 6% kP

“Tisyist em ‘cloperhtion [peagram of (GPUE. (mandory ageeps al & c oPREHIRTPR it A0 idiyides sulietly Be freayency
sdea manegy) th eraviding cprippdy ke morksared  8hl i ed &< JEPRIAIYS SYEPM Clogks gy 1o B"da'ﬁd f our
i fput / outGFHds %?ﬂ"ﬁ'sc%ﬁ.‘u‘?"@"%"‘e”?éﬁP'é%"ﬁé'la sync si 4fang fhﬁ’“aﬂ‘ediPP Gt is BEH
" 100, Thedimegeitcpitp grd fayrdnnutinyipuicqors 62 PS? ne ano?’?f’é’?a' ‘g!‘f’ 51;'@ |
_gate 12 ?F?l%’?"l'tﬁ e ‘1°UY"°‘@‘§<§rﬂBP aothepPeihal  ad T"é ?J‘g pe
(ff rf utp
1]

~data b mter ad) ad g g\ter at% Hs b g d outsn e the
o ey ﬂwﬁﬁg e JW@W

. this outp t
sid the
ter m_ naI E E

'S 8arput CO““eCt ed to ?h ﬁqi;aeﬁnbeé.ﬁerﬁ@ Peaféém@#étd?slps’s%d
: the d&r%ss H%C)éaa% The ta bus b are igés alﬁli ontrol, and one of the blts of this rga
“this enb%gﬁng& to The ﬁf'l &i and: dI T %§%n But/ BesRdbiod NSy tthé1
ahdP b f One of locﬁ(rEeTlW SonteRi§ of tHdl ohtplite@bigrafin flag
--connect eghedtdy di14b8to MMM Jot @mﬁ.@ﬁi a%ltﬁﬁmg the is3GoplickBo thd otheesl tidSnpatietiiHalg et the
desi gnat ithée fd %ep&:saoba d MYt solRbtbriditbuit®Or t S Ggontrdd géiel 12 Brwdhich @ \tloeialR islsapptan -
chock E. whide detemiiri itheOdpetalich @odepatior besti gnat i on Thd dgpkrerdivlin agiger 15ds dispesed@s t
<6C t hr oughy ¢f therhiciopdngxidr byBsetting suitshigp@itared 20 driaeof dtiehipternalf regibtersiangd ist connected to
t.er m nal suigéminals TTher B: itsa pedétérainedisposed aCribtiéraigh the intarnat addrags busFa and the
‘control Jaé eontrd sigoal hindtiis nbde seledtorcirBlit & s uppintews. dajghbush7bd #hen wilecs mapg to the

- _Oper at i omroviderctha fnpelfoulpeotts 6a and 6d Withdhec| ock tegisterr 151 byi they Progrgnslegie "1'5s peg to the

-8 cl ear €

~xi.sposed dats ipRubigytryt funption fir the @ddigRat iPUby set wfmbdeé'enacﬂefbi'aé opigtctepred toJB". one
~of the i fnetona$imilaty, thy eqr%ﬁcaﬁarov'aedd@ﬁﬁ@cte?a t o Halhisegbagiment.ovher ihe °“tpt5* °é'F'?j
. te-a pred'étf‘é’?%"f/‘h‘é’élt tupction or theljt'l“’P"t ?fr'B‘d‘gh the“°f’ﬁ'f‘%1’°’ri8Y° de’@ ntrg

“the The BFP?{"}QO‘F“’ ’ s’%‘: ﬁ?r?‘fqﬁ HEeSel ect

t['le
" 7b. When't zﬁt@lg'{’f %ﬁ@ci m trm OVI dgs the | lﬁ f s pa"‘°”;;ﬂh5'ﬁtoé}vﬁ9 tted

W|th t he

| B ot °%'C hbsbl 2 the output
ol ool O&ﬁ 2okt p;f o sl Wy &
s h@rskaYe

R sel 'Eré t he &%#136& dljivin Qﬁoot\‘b gl@éic E"\lstobtp 1th8 as

© 25 In thig e e':h Eihé) Put desi ﬂ@@xterﬁ@ts%c'ﬁﬂﬁHtf/oRQﬁ@bB&erﬁauﬁﬁﬁlh@n
or the f‘r'é“sﬁﬁu'\gosihd%l statet thﬂh Q&tha'i isset tor. 1", the control signal C
-suppl i ed ghibitlifed! At tiMRo R @ éilit thte  agldr s ©n HasthaNkkag, whei Me billsut Gexyhdition

- gate 12 rjapas tHoQxibi@ Gl |Tﬁ,Vt6 I-r12 thér&afteront r ol f1agf indidve tHeD diecks ednealingr registsic Ub tis

-9, chanpd¥ough this is not particularly |éeaddad iheéagicTOE thefconte| sighaidbialtsitn g

~t0 the cir Cihbiightendstail vt CPWN isthesshowbiadhe t he ctbetowdévelyas thatltfie sonbigfl gated 2tishelosed
-clock E duivpgt 08U aboussts, t ke eainhlee s apace odndtttieeciack iigdeneratbd by e olpek-geneggion
from t he aithoetic aye ragicatnitosn exieeution tnitlBXECO the evatipplitis o AyRptiasito ip outpyt Suffer 13. As
:enbodi mewkensistng df coxelyslya vepistprs such as progiamf er 132 fe?)fbb'ﬁ'e reskagp of PR ‘%a"? ‘%SI"H(! ©

* ‘the out pgeuntpre siggld Bolders.cvatus regiptpre And t ¢ ak e sOfj WP dhak fostlEs f'°6'h1d'i‘ ving of “tp“t

“dri ven afiee 8 geneta-pinoserepistergipup RECGHISeRES of t hté‘ﬁ%'é%&og "P‘?e'r"?ﬁ ﬂ%‘i §a

_ '-"-t"he ti e 2oyork targe. dnsjrglion, reaisiprR. t°S| ﬁ'hlthef rom 4 ¢

er
~and hol d&siys "§t°§t'%a;'°a'i?8’a?‘ﬁ "E" i & '°°t‘a°éﬁl%@j Ge °°'°° %%&}g %
~changed 8\‘} Hal"f’e 653%’9"“3 “ *her ha{ﬁﬁ, e Iagmdapn
i on ét nst 0 [ erficn ?%é% bt {o th |%rdan$ér Ralt A

consnstin

‘state of ¢ %’g L&h

sctoek’ co g Er\

; re fo. tﬁgfn orl s, re throu 1h the coupling capacity between the external
% % e cont r S' QsB‘a| teﬂﬁi o ahd tHe adB@MObrmidae det ai |

9‘-'3—0

‘c) ear ed
of CPU 17 sy, hQ%&acﬁfbﬂ"Mﬂlt Eﬁ':'é Q%perﬁt@@ inl 084it) evel , 5¢h4 Siridflo-dnipemicroddipRbr HAARPEh. ot S
:cl-osed dpgyig don&8 eighal Lodtputte@r roftx anpl Estruifon @8kcribed aboveaiasl ticinds loDederaE

gener ‘at eghelidn d’l@mp bgm(' tg@g]ﬁraséumg adsirddn et | Ctioa kbdb<) aHat IsU thb tsingladehie r@del tndothe
uni.t EXEGata pfbBessifd.r cuit 11 is not supplied tdxicidacexpatision tnodel frfties erit®dimast, how-

#CONSi Sti NG A osBiliiibr SlicME 10" @@ aSdicek Gerbtabdn %5 Pr éver, tmextemalregsansion modedurtheainelegies
<of  har noeirduit Wavas didposedeinrdirded to coonitobitiss, St actvo puxided, et is. ot mulipiex rreqgle of dhesad-

““and the opdrationittoirtg, ot BBY T el dssilldtiorofredr i vi nlgea;fandﬂﬁéamttmwﬂ niiiplexanode.

““gener al - puanpp sk the egélistiar ciguib UpisRBEMIBEd as  bulMhent the3negapelectey qe-9 lyages that
“-state, can be elinmnated a work area, instruction registers to which the
‘and the consumed current in the output buffer 13 instructions of

. ‘macroprograns read out from an 45 can be reduced. Since the clock E is
'-not out putted external nenory are sequentially inputted, and a to the
external termnal [err], the noise does not control unit  CONT

L T L Y R A . Y M N LT



BRSO EP0212640B1 - : 6 the operation node.
I's'set' to the single-chip node is not drrven in the single-chip node, and

:t-he in accordance with the state of the external term - external sync
signal is not outputfed to the eEBPRRRACOBL [err], the flinction of each
~1.nput / out put term nal [err] so that the sane effect as descrr bed port 6a

o 6d-i.s determ ntroI I gnal %p ']héj‘ér %g &hofs t he
.'.m)de. §'@| OQ?EWP n&ﬂ? Lﬁs atgg SE exte $:?A?9“ l S ; nrna 9 oteﬁ Bn%?ndl
2 tHA‘ nc ré‘? §sé @ffe@ta gateq gat e
,e§ nta |s C%B\Fe ygbtg dare not out putted .

as t h% %E

- outsi ‘3 ern Qél&qumr t9, dn te singy &ﬁtﬁ BinBnt SRV il Ag.Qrudéy thd D t O

- puter 1h éaar@ss Eﬁegzlsdnaaé‘feemﬁhhlpda& CT OCOgERUsGhe contrdl 4R |1¥ ahd180ses @idkeohtrdi r om
.Lhe cly @i QF‘e”ﬁ‘Jt%L Qd Cdulsfaldithe mifbeéht Ut €S é&terﬂ@tnoth@mmylbemp SHLaEb QiNolAgr hdt Jo

3 nt.er.n; Therefofd, [tHEE sRYIE-BNS rRibbdombutdr3.  HOVRIBAY the iclock ESfrémh §16 cloth gobiérktion biooie. At

-~ Lhi's chﬂﬁutei—EDhcr&oﬁﬁIt&l’syﬁém Y@lts inted@  POSSi1bloethb Guppbuigr a3.CHowewdrt it is also
- CoNSt ikt e WREIhBI tiiney AEDOB di®@ IBiastS, 18 kidydita tdersg@na eircult rvdnstrbdiion wherein  t he

" teo, the'"t"?? embodip

“out FPUtvarloud fsérisord,3a | keytbrdasdanmeh-apdilothert ype  aihal odtifut buftey i3 8 f apeshehh tyee sestithe o
the exberenate dosrentedizd the ekternd deninings$ oigat e 1@nrdb gatel Bgsr bogie cairbuit wikithclamso? s a
t he cltispchipl ene nrnicroppresenesmibr1 inside the | nsi ceentrdhsignal thatlyings Bip ogtpyirpyffert gt

. biti ngsinglerehip micpgemister pracutespredetamisgdng| e- clristie Bn dedweelft ihe siogal & e output

Pr edetdata rrirgsessing in apqordapgeewitinthe [PEOOSRS | /5 of depigRAIY) H88al from t he out ut data
procednsida GOM2 ae B lbasn efctheypignalst ipputiag) ogr am Theyah Hesmpadime r‘l’ef‘t"'& fede

- ROM 2 5retq iR adpbogtl i eneay s llon t eRfesonts tho ARplligen Phid®

- descr |ab‘e§°'5fi‘t9§é’"‘?8 p'ﬁt@ﬁg@é’?{‘he{ et Ale keyb*baj"t? "o MU %"o‘fhg ther { ,}§| .

pr eseftosvafifHs g s i 'H%to ?rgsent Imo °”:‘:é Srjgseﬁrp ln\%n&ngseﬂ)?ﬁ l'l)ai

~out put?® "t‘?téhab B‘Tc 63 e &S 19l edCQ'er i Ig,o th
--._t he the 0 r thJn c::? ei@ the gn| sr‘:tglgradi mrcng;mﬁlt&sﬁ 'eruﬁé)ﬂg and

%}jﬂges éc%&d 489 tk@stat& t ar eexfe%n@ M6deCiuen as Hitach ModefO
‘?rﬁ’i alé Y e-mﬂzo'?hd RinddB ofPar ti Clideabs Mavb 'ar'irb)Eterndl BrRind (cAIRS bn "NUNMEN

t he m% U&ﬁﬂu? orE b4 Cl lis Shanddd bl GheSUGH pi® Waidnas Géti udedHof bxas @i Pdihedtion thudr
an- Jléglgl%ﬁsdn IBrtom! the mBdLdeRbbiOdkciiElénd S Setis usbdivihie Bofigtdept fix&d ta Miayound poten-
- S NG-GneC BddRbsTisighaRC SHAPAHLE EignaltOdn {he\abNg t hetiah athiseyapsi satpuistia ehel utsidecosydance
A th thes ShdltdataOfuseseXd @hiab @XP@RSHeON NMDdggnalitdeesasry lfrttestity Mmledonnected to a
[ EBXter rpaputtel ftiritHe adxtrnaiebus] andTthe signaiscdn on  Of V. (€36 80the tireevef testinge lotthis ¢raé, taoether naI
-cal | ednedsxterrialuivs earcie takep Uritd theirgental geter t Ba synGeigias iscipalisg ad 1 {hetfing outpgtistagp n"
‘Whi ch bus 7 dd thel exeind] expassicnanada,l pedaiamalect i onwhirhtis caneatad] to dle WM pin inothe PFRE afpde
. sel ectdevicesisnahLastRAMs, BAWs of BlAg dnedbhaiel | e  betinglp-gbispt miciosastpulels- ¢ Agoringln gthe
“pot en-interfacs adidiosk gresto g'mﬁtﬂé t‘arih? agdress si gnapresepininyeRlion o providg the same,gffect ige\
pi.n obupéBsnd deraxermel, Kphtesn ess afdciped éb%‘hg’@%‘ﬂ s'eiartﬂjﬂ“? BuRd §rHbw be

si-gnalrerrberasdeyiegs angrthe slaglp- p W'Fé?‘?mﬁonrféct @Heth"dé{‘gd § pt"ot t he ext ernal
-bus PHter ogpther ﬁg.ft%a B\H:roc sys@:gk \fl %aeseln '"‘{eﬁ|°§ PC ase,
en in
ufter

I wr
' b Sipdid! ufbrs tofhng 3
Si gnalE °| \Jﬁ %; ut put st ﬁ{ N GnvBrtib i Bi
expanﬁadﬁ °°°""°§;%,§'ﬁmg L tri's c.ranneq o e mlraédrbyttﬁnﬁfuor
1

Jart sr oc! i1 (perdap l@ékabeneratlonsén@ﬁli 8r &8I Microcom-
M-Cro Qﬁ’ﬁ% ich is di G&th% e sing! &ud nt er f aGRiendRMeOsult Bifer @RAUGR GHeEbntr® t he
- addr eS§croco ﬁé’e&tshbw RNid. QN isCAR opF@Yi de t hegyakaa® IRjutses buitdie EonGol Algnandtht he
- £X1.eT Nilvevdi lift thB egibhip modoheﬁtﬁ having descr i helron avieal \oh e captpl igatd it orderhte
- 0ut putiheCinbdetboloctbredirci® swdh adakéwnas FaNd 4he  dnhitg the sipplp ofrihe regtemaisync Sdnal to

Ccor r esiphe dight reb@sehtiti widthelNhivbradent stapit er  t ogied dutaut bulesinitheudingleechipinmadecineput er
. Syst-eng the singleAip GREE bi the xiainal\ezpansitre pr esertbe ot rf itom exterae! syae signal to the
~ enbodimoeatexids sicsdebibel radsievelectphareait @ck  vi dwiput pie isf iphibitgdvimie single-chig moge.j s

- suppl iTearebo, it irpossittie dtfto Supplnther diask Gut put  buolse does(npj entey g pignaboicy priacent

i cr oodiehus gensrated fiomgtheyglogigenarationtirougi t hePitt g fooh ﬁgﬁ pé"gleapﬁwv ReMBPHYACe

© with cuit §itonthe outphufier triten the ic wPEsent | nvaRfeL ey fpr"é)sa'tdh%e“s éPea "‘bn

“node dwiseirdinrile e'pﬂi?rc"\‘)mét"ﬁ%rby topianding 43 t heaYSBPA ?1 '°§‘ 85t ed
Byt hesignglt raprosepsing pietheregr peibe appratiohg i n th@' |'°"8%'R | ma%ﬁi o A8l
“Ehock-TeRsadp Ay SiRglechip Jnqde o l‘ﬂ?‘d?n 3 ocom i 'g"c °s: "er' T
“i'nsi. dé"‘tdﬁéelg‘f‘?f “'é"té’rﬁ“ﬂ apply' = ﬂ cthe out p ‘t“ Jﬁ 8.‘3 IF ,ﬁg;g ]
 mi.cro s??ﬂ Of](t e g Slorel Qﬁ ’tntﬁjaa thd \Bdpkrst @
" suita FQS’F'“% qc it reg‘%b ver, in to the utput BfteF the MM

havi ng‘Y B% F’é e ?"a" ar § tPﬁe cont r ol gatgeh!r A or eéreatgo bl gangrrolgggqsel ect or

citcuit 9 such as shown |n Fig. 45 I nhibit the supply of the external
-sync signal ‘'to 1, the signal representfng whether the present state the
~output buffer in the single-chip node. Since is the single-chip node or the
external expansion the output of the external sync signal to the node



77 S © EP0212640B1 _ 8 control term nal

of the control gate in order to of sald gate means (12) is controlled
i n-accor- - i nhibi% the suppIyE(?f rnal sync sigRal to
dancé " with the data in said register (15) t he output buffer in the
si.ngl e- chi B deminat I G doiffor YR Brd@.“{ofer I tself o A04ns fsaéoﬁ‘t ol .Wagcor-
3.~ Data PrGRASRE Supdly of ! dkdmalsyhid 84Md ol O 2, %hﬁ%@ fn8lakta s[tH? age

(15?a
of fhe radhPodfRY Buffer inthe sifgiEHy ,ﬁg_,dggslﬁce us (7b) sai secon xt er nal Tfrom
t he—out putind bilpdt Ba#Hr litkd¥Jddbs QG dpBiate NARHEONI C 3. Datal SHo¢BaddR| ackRding to° LidiRY ¢ Cort £
sai.d-bus (shglerchipibdb,Ghe\Bx@gs &lthd l@o WavdE Of 11 S@oririsii@ BUNEL)S sglél dbcohid dxternal
whi ch a siwgmathe biittpinhvesuiidg Srbfl thearmsonicd dat a b erinélBeingtRPled fidbudEPBE and to
Fnterfer ermaeesCalitheltitne of rise of the Phocigmbedn | S f ed. whibke redgnalcfrone e Vestidarvtl said data
consuned aesr slieniatot,Nratiib avaloal intedfsreficar cag IblBCKk Out pufprocésadr idfad been ex- 10 4.
néa pr oc dizgajore agoayediiamd) a toonsuined wurredt inwhi ch trenely great in the prior art
rocorrpditeel'”@ifer for clock ofiputt thetrhasrhebruges am ot Pate dyedeser acdordingi to qlalrg) 1, oieh
be" el i.mi ndeadyvired in e prios @rttmlb'e@myutprﬁ t he further ipelyige @p citryk bylise sireyl (#5)
gaf'e nmeansaq boplimingied ik thecresult ding imMAeof t he copSertaioattpep arle ogle mepes (12) and
sai-d firstdasig '@F“H’H‘P" ‘tfé?erﬁ°PPa'F“9Q gfvent of Rer ei n t h&a¢ frsh oxternal \ﬂmaé (Ta), wherein the

supply of °§'8|a§ia§’ | nal Lo sal d out put )'Btl'ptphfo‘tf gidsype signak () to said output
i nvent i o% TS Pe "“’e t “ r & I‘CUI fgﬁg és)b n Pﬁu"t?tbtteé’db!b?a'd
said destry 8‘5 ﬁyY" g ce to it&PPIIBPIEE ™ control neans

v . e an 1 IO
¢9-or 18] rst Durse b @"’f’!ns’ 4s not &abtwcatstryacctm BLdAS, Shiton
bt can kit 9% g b ed sad Bl gﬁ&&t@ga
,wﬁﬁto%mnt Boskited ol Vtﬁey% oGl . bl (@P P pbidly s conv
o d corine) To BBRASs LOorRbty bmhIcR G AlERSIA MDde o nilRRLC(
above, t)gg RXheEdind-chipBhade, add input &b @pdt Or Ci rcwt ( ) for provi d| ng sa| d
control droal sighds BOsRITRfRle B uRGPtHs gii. N Whi Ch 6. S D&@tpratbssal becording to afy GMAbf $é)
to said gate neans (12). used in the singl e-chpipcdtngeclaimgd comgiging aa deaaU byt
of... ot herClgimgnal s can be made by use of thkis pi memory (2)6andDettesinpihe cetrsiqurocess-
according to any one of the preceding clains, wonpit{1sisrrgupled teaeid ozt pniCin@mAs
25. 1. mArdatayprgc@jsor frmebdvdneneisemicdnduceent r al  pery ¢ yid-a bup (fblisrdiexgclips a predeter-
coupl ed t olos&hid and hding erpebleeainoperating\ injat a pr oced¥ed drigrafecgsslng iprageordance with a
senmi conducs'ng'e‘Ch'P mode or {yrap @deynal,pgangiopys (7b) a’ﬁﬁra@ﬁ@@at"e%a'da{%’r@détwﬂ €br
chip and b 'Bﬂécﬁff"adﬁ@ﬁa%@h‘g"‘ﬂh a% i ned data roce55| ng in
actor dance f‘r§ %1' ) or magral n an TEXPQ to claim B, whersin
program st § %&'QP?KWE drdgﬁ " %l faﬁ%g" )r% F?‘ﬂfﬂ ’%eis t'f%tl
s'°" Eﬁ f(’PB?'nal ter ﬁ Pt WoP PEK PERY iRy 42

processi ng®

7. Data pr g?%tgnerag%‘ c"rc e e@:"t syn . yherei it leHchese i'gnal when said data
processor on trm ng Qf bQQpFB@ aa!cco%r%ct%sc?alnf‘

external ex aﬂ ﬁ: , a second t erm nal in the exte ;,r)e Xp&hs hE A
ckock signal Rkl meafll @CHMNs) kP gaRlating b St t er N B@ssiddindit) (1) R3 c@es§lU‘En addrass

suppl i ed t Bas ednitel iffufSigHal @FRRIGhIFRNsIR M CUI t t OsHENGEMeR b HeTesd)oRly memdFy (2), a
si gnal , when the data processor is to be operated in 40 randotr aéREA MBMBYEBS @Fd a memory
accor di ng the siglekciip modeMass £écdondGkutervaeh er i zed byevice externally coupled thersto, wherein the
in 1he ext@ensta pr@astsiion bodegratédien wentral coedteral memanm Sie(iSs iercoubtsl té 0w first
-gener at i ngexernal expansion qpdecedsi ng unit (1) has edawservical 4Ty) &ddc@ssthe atne sig-
‘control inputgaei geras (12E)belng\dovipdabeivaest st at e nal §f) dheesfrpm.canil theadudied to the seavnd
only menor geiq fist tesmingicfis)tdnd sdigt synpsigeabssér | s exiertebtegpieal go &t exghangof data be-
random ace@estionepisely ((B)11hrfer ahibiigohy t he si nfyeen Rigentieh aecesaing) unit @befﬁ'ntde
st ate whensupply of sad’e%!"&e*'@i't & rt’alsP'9 f'69<5upl ed t hfasmahmemprk dayiee it gEchronoughy gog-
processor [eEmipg) (Frd "bgﬁ§?9§'ﬁ%&’ efeRtip of the ext"é’?‘h'&lac‘ﬁ’ﬁﬁw t &ipj s¥ne sigoat (E).
_coupl ed t o93H &M} Lpute H‘FA ha 'i%gﬁé fn Q
ext er nal tf—:t?tﬂgglengtéf : PRE s§/°nc sl 2 g feés%? 'fi}t %lcﬂ pris-
“CO‘Upl ed be réc . 6":"231)1 ol .C'%i si refrom X égﬁ ch Cy Edg
-said fi rsthgv ﬁe fon %af Nd-'s gync si gnal @,1 ﬁ

1 hat exchange e- gener at | on circuit (iéces;ﬁs’ | ng tﬁe

tween the gg tproagssgrégggéﬁd RYciddni1t w(,g,gm ang the supply sa| d sync si gnal
(B) at sai ghid &dhfdl means (9 or 15??65!53’9@@ rog®RADT Y dQYi 68a ipfocSHEICIREQARY I ¥nyCOY of the
dermnal (@Bf mtd Anice IR REE bb Wrikt§iC BPLA®N Of  t Nepraceding claifs OdtleRfh thélsyRE SigRafiganc e
Wi t-h t he- sydnfralSirgbessing(Jrlk-(1)0aidethe @pdrdtioh | Nput sérgeabircCx10ha) mgudebenfdsasa.on
state and -enabling the supply of said sync 50 9. Data processor
according to claimb5, conpris- signal (E% at said first termnal (err) in

response ing third external termnals (err) coupled to reception of the
gate control input signal to the node selector circuit to which data
for having the second state. determ ning an

operatlon rmde of the data ~processor |s to be fed 2 Data processor.

[ o - - N o



AT . EP 0 212
“termnal of :the C(f)ntrol gat
. controlled i'n accor- bi
dance with the data |n sald

640 B1
e In order to

regist EPEH’E,%*E "

8 control
of said gate neans (12) is
giexternal sync gignal to .
e output buffer 1n the

single-chip node. Since the output buffer itself does not operate in the
~3. Data promifeh @mind o ki ddtd! @até lidbrder 4 Or 2,

of the radiighisanesupplp of the @RTBInkISYMtOsighalltol S (7b)

t he out put % cutpueBatiei inMits dirgRrdhipMdbLEINE®NI C

" 'Sai'd bus ( Ah9 putpumduitee iyalf\dess adt opdrate i e Of

Stfragitl @ate Melins@ZIGs cdnbi@liod Rdca@E
Gancewithiamsodach i@ ¥dicrealster (15)om
term nal being coupled to

r idseDatd ptdoessery azorgingrtal clapanl or 2,

-whi-ch-a si gingle-chip anodé, hies ieakbgsi al theoddiccwdvel dat a becosiprisiignatbesl (7bj. asdidosevmnd coxternal

t'nt er f er endemctae olggut pin resulting fiero the hgnonic s f ed.

t theninaf lbging coentashvie gaichbus (&), and to

TrEonsumed curavesret thertimernd rigeudffier syficosigngll aae k  out put whidhaa sipegt e eytside of 1id dpta

- Dat a pr ocesweotlimiretedradie gavepintsiferbnee can bahi ch t r epredegsogisdadt in the prior art
mi_cr oconputtearefore removed £nfk 8 [FensuMer fur@Rtsn an out put buf f er ci rcw t (13 can be
el ium nat ed 8 P‘i’ffet FPé coslg qptput fhat rt’%o PPt P 10

~reans (12) t@ﬁ‘g ek the, gy,

f| rst .ext erfal

ete inat th
5uppl y of Sie @ °"s‘t aﬁ'&f’"s@ od guge

- nvent i on

et

' 0 g r l?
Utm(‘g‘;tpqtﬁ'gt ﬁgniﬁl Hrélg[g% salzl gateumeearzr%g and
@3 out put Aﬁat iy 9

%‘E‘t’

?rfgi%lt%ml al ) wherein the

ap ffer circuit ? : 3 ouég?t
59 et o Pt e Elirire
b% g | ar

?”rs’dted thereto

(9 or " 15) idn) itbg NOt art| cu
but can ofe&QWS&n ec&ts@ arBSd df‘b@ 55 DR braceRbod GEDRMG 8¢ Hi WHBreln0
chaim 1, B WaysN FOFUARNS iNVEM:Srdarc® Wittt XanPl €, dald RRtfoP a3 Qe ot 5) Iheludes a mode

- sai d cont {@bmbgaRkidat deScrbd abrb)/e. ieCdxtep@Iterd NRAE t heleBBb BIRbLINTRY) tiodEEGdiINd e control
above, . t h@in@xt @sddmes breémpty BiA whick Blrecdt@n Ci r cui tsign)(Cftokaipgadv/ineinagr2pai d
control nassdln theesingle-dbipansaieSana impatrspd yutgak N wWhi ch is not at all si gnal
(C) to sasidthgadighalsremte nfadi@ by useedlisipn. t he si NGl eDath procayem eaccopdig) fongwtonared the
output of other signals can be nade by use of tdwcedipd relaims, co@pridgt @ read only
processorClaigsor di ng to any one of the prewedi ngnehaa (% ane whesein dergntcal poeass-

~only C ains

and wher el-n A g rrecgeseniompdPeoss serpisggduéni t (1)
mem 1. A d& &h‘araaeeglgwanaelﬁ 1PE QPHHING le? seni condlie?
oftempl °"P‘H'F'°'bh| and %‘@f%stﬁfawﬁ‘r"a o3

g el 1cp§°; fﬁ%“"' lacc8ird

store

n i tion umt
g unit (qp r): con by 'd Blbck f? ¢2)
& fifst/teind lrﬁg(‘ﬁgnda a process'a ne@fﬁ&rg{d g PocTdl m

“bus (7b) and‘"@%&%t"@%ﬁ g
in a
in-an exterfa

termnal (er
wherein syng sj t%

¢2) - node, cét%ﬁ s|ogex§4§§;'i% ?@5\::;@"

atl

EhidPdyRE €S0T

ing unit (1)Js; coupled toygaigypsd qnfy) mem-

%Y @OYipP B @B ag%tmctrteaﬁjprwey
ed data processmg c nce, w
i ol

'aw
?at%prgcessg‘)r %éc%%mé ChfaiR\ gﬂ) vﬂ-nereor

IS I'n Ssal oper ation

tim ng of th ndentral pr OCGSSI ng unit externgl @&oa,gcgggpa&gge,g S CIFRCO Wherein,
‘term nal " characterfzdd py S controlled by a cl ocky ShedBadmd Sxpahsia idé&E ke tcéhtral
8)'fdr Qe a suppl gr&@dssting @k (0 .has b@8& to an address

~ said first terdshiRimebdd @®)or 1

generati on ghts Gohirbi ifigdt SHRECPERING aliGt S3td1C

35 sSdpggadkavided by the read only memory (2), a

8. Data proeeesns das @aicekistrgs toobeCopaiatd I9  Woer ei nandoinadcaess emengaeyl (Hyand a memory
_ _ﬂ;_i n the ext etmeainglexiipmsde andrsbegndistae whemt r al
.génerati ng ¢he data procesgor dec Bsbe ngpraled in the) has acwtens! memann devige ﬂsgg.yplg;atoethe first

-control i npextersdl gxpansioh@)odd@od ng a first state
Conly nenory ((Dete meank é12).thelsg atried
.random acc&ad firek taypipal (39 agd pald Wﬁ“rrﬁ‘ﬁ

‘Stat e when 99"9'3“0" E@V'Fd é)l
. processor i §'¥

coupled to f '“‘?'Er t
sexternal tedf ﬁ:an':j" Ing t"S
Coupled bet

E at said first
gaid first Ope @g&f ;:te

—that exchan

té?frfafrfr

'9839 %flt T] m)deex t%EBda" accocﬁlbncy the syn;og'gl:‘sa:/“c;;ﬂ-
E% SR |§ sygac §| L6 JTF a.,h% an -
53&‘1(@ c t"‘( ‘5 d ﬁb’rﬂf Q{mtn%b HE-158 chuars

trol

gener at | on CI I’CUI t

corvericd extaaais cquPled thefik), wheyein the

melcterningl (Teleld refpive the syemelo-

p‘?%@é%sor i s tng! Etherp feq"ae@tts Fetipled tp the second
th‘tﬁ SI n ”@E"E'HP’ﬁ"’}'?biPethatéﬁﬂ‘a%QG%E?}ﬁHe'

%q.ndhe ﬁm i r?f;e Héﬂ

mode £ WhicH Mata 5G4
( ter Aihg ah Q:rper‘amﬂ' dee' H9tb Nfata

tween .t he cent al proceSS| ng unit (1) and the siipisyri®fo badddd Sync signal

(B) at saj, diphiapideessor accordingPibt Gdial wHERHPY Yesdevi ce 1S synchronously con-
‘termnal  (egdid cdntiol MRE&RAMEE15) Mclides & RigiseA Of  t M Data procelssob labeetiirigntocdhg Gl @n are

“with the syns) skwmth 683 carf

®b Qwig@nby &did i nput

-st-at e and - eperohl prgeésing Wi[iD] hdothe sgeradorsyNc

ia-cc'ordi ng to claimb5, conpr

I s- signal (E) at

‘response ing third external termnals (egr)

-.gate control input signal
for having the second state.

to the node

Sipigtadiing ¢B3im$) amersig tHstsgnc signaltgen-
5®rat@. cirbigt €0, p11) deheles an oscillation
said first termnal (err) in

s e IGAERMOFT s =, <~

operatlon rmde of the data ~processor |s to be fed 2 Data processor.

[ o



9 , EP 0 212 640B1 - 10 circuit (10) and
- acl ock generator (11) for re- 4. Processeur de donnees salon | a

- revendi cation cei vi ng an output of the oscillation circuit (10) 1, qui
conmporte en-outre un®circuit forfh® 2W8KBY generating t'fe clock signal.
CUUHL, #2) : tanpon de sortie (13) branche entre lesdits and the sync

Si .'g'nfal uré3 O)diln)éI dél g%nJrgtgr (11) for r e%cgsgémghorﬁgést &Io(‘n )eve%tilcaltugrql te
T prem erCoih 1 %butht Jf%g GUhdnb cifdfue {1 &E)e osci T 3L 4R bombérieUsd outreoun BRGID RorRaht €T NE
(Ta) - | agdabd Ydnalafgy o Globk SipREn Y tampon de sortie (13) branché entre lesdits
-de - SynCthQ%&%%@@igx(dﬁ E2big |d9tbré:‘ﬂ'b-t for BN ol I RGRa Podd (1] 6t 1hdhd Jordafiey ant
8tre bl ogldrs fake KRexeBOINe dbdiRAh circuit borne externe (Ts), la délivrance dudit signal
l esdits @ggyens de commande (9 ou 15). 1. Pr Qgeshdibhisalitn 48y a@RScik@i Memaur
une mcro- |lo 5. Processeur de donnees selipoh do $oriéQT8) peimdrit OFe 1dgaét t € “a -

" seni crevhndicetions at apte a fonc- 1, da6is Mopénsab cormahide © aamgens de
commande tionner dans un node nonopuce ou dans un (9 ou 15)
conpr ennkrodessetr dd danndes forak ot @ermicte- node &' Expesssir de dencéey seen | Brandicatiomt
une plaquette ATsehaicqnBictesiesr ataapte @ faed | vr er | d@dddns daogel ddsditbemeoyeng e cammtandd e de

- trait enetionnef Yns umyeoderreeriopyce ou dans wronmande (Opu Hxelhrrennent we giscuft Sélerant dpor t e
bor ne exmedendexpansion sexfengn(CorpreRaNt yneer un si 98¢ (O)sBrvart1D)deliveps ledit signal de

- synchr ortiné&eenyale da tattament dhjupe prE@BEsseur dee COAMER £C) ity pyens dement Agee

- .d" expansiopR sigme (Ts) sgvanth geliwesngondle dbnn6ed'®al on |* une quol con- terne,

- ‘une secofd" @Pﬁ@'%?j’&s&l{%‘ﬁ?ipr&ceF H”Pe ue des evend| cati ons
. precede nﬂ!°€%e°s &Yy P1Ra 6’ 6.of '03 s?,“ir 8 '%q quelcon-
~ nant uné emlgﬂrﬁ‘ bome % X t"I equel thfﬂeh m " t d@ns f"t i on
el g °‘° &g'éé;?" gl o, z'fﬁ‘i o fﬁiﬁ‘@“ :
e l'
inter n@g’? rac'ié?is& raCt rvse par d'un bus (7b) et exécute un tralte

-( 7b). et exgeihérehdlad EdtiniRIERlouPERER- d€S NDY&ARs des GOREEER thrSuchet stbmser -
tern ne WS HSoNREESsiaI dt ddmfhabtn PrO- V@R nidrdAds! dafs ldGiteShaRbite morte

d' ent r eegedgs QEMBTRE) - possédant ugll REMEr BEITONE Se days |adite nbBrnoire norte de de
porte (Girsqes Pebebdseud e doRiBes doi€tioat- 25 (2). lorsque | e processeur de
“donnees tidfner d4n@ MCmodel ridhBUCce, bR G sdcdndTDde MO N PRIIELsur @6 dolné&eBAT revendidation

Pr ocesseaitt loheque Oarprecssseel da dbrméesciandi cat i 08, édnateqlied Isgynehrdnisaton ciodesiony  de
“donnees fdwalidnner dans le modé d'egtansionlegigmal | a Synoémandsiailéorenicle dedratémentyl) est
foncti omter dans | e nbde d' expansi on ext er negmmandée paremesignal]d'hérlogmnil41er2)
Cent ral e ddest meyens: faemant parje @&k branichés envoyé & cette unité.
L300 engﬁhﬁmg@éfﬁ#marﬁ 2% Pierll cireitithor | oge S>41 02) des poyens fornant porte
. 12) br afbHge production du gig %slﬁlc'ﬁfh e uni e Progespaup de defnges sﬁPét‘ﬂ §yeadierdehe
(T3) at A PO Bleayeq '2" %s 982l feoduct i on 7S jedyph darsele SNAJR Heggpsion exg

Pr. ocessoﬁ!?chﬁ’@'sﬂ'ﬁ rgla igre, lE‘\R@ndlaf:at i offeat Y cent ?Pg Jprey g\:j aF°°§ﬁ1v0|

- dudi-t SI gnse °pt U sig I, dans |8 4id pog 2t d memoire

d o do'dort o accé dlrect 3
Zznﬂlr ?[‘pren% %ﬁﬁutogsgnﬁa %ég?, er e bor né:'. dis o ltlf% é\bu % al ©
|

rohtsdt éeponse xtérfle
a un eSpra rn@ :Sse%er%p nge! ! Iané’crep oﬁ di-Mabre iRk gﬁerﬁ@@ﬁﬁtﬂ Q% tp% 2te

_ possedandgahiGrentrée de com'?mﬁ&eede(p?e}te pbdse Mendl r ephhe FES tb%urdl‘eE@GJ' i rtif€ lde a1 er
etat, etgamud edchgndt. | @ delivrance dudit détnite SR Osignkil do SlAc ohQE), et

accoupl e de:fagon signal de synchroni sati onégaht)acsupié baasdcenqarbem @xterne de

ext er pe RoddSeliradendiimes €olorl 1 réleadiatont i f de nmanitre duer Rehdnds )dee ondporeaes a | a

recept i om des lequéllesdits Mdéns dexdommardeet ant ac Cwiildlentrale Hatrgwment ¢ et I idgpasitif

d'ent r'eqs de 18ocompredsentien pgistre (150 Sigre- de hémoiee BB epicrommasdtéaiune ma- a

partir degueledes clontées pdurent éipsneruegitrées. niére synchrone en fonction du signal de

der ni er epar laditeginigfhcentraledasiaitehend (). dhitei on ( E) , syehrertisatian (Blccoupl e a | a seconde

bor ne eXenstiongeriat desdity pexess xmantieoridonnees sal on | a revendi cati on

- mani-ere (éfnésﬁ cosppgdt en fppction SRt dereéesnt se 19 Bﬁ’ﬁ%ss‘?“éél?,lé‘l’““F@siﬂPf'éa RpepRtion e

“conmanddiuées dans ledit Feglﬁﬁ? 18- central e de trait@n®fpe ’%—?ttmls?"’ﬂfg |°("ﬁ°'f“°s( 9 ou

*%a”pﬂ&%“e@t%;d%nﬁésg B AR v pEon e Ferge
e ol i IR MR P donetTry g

E _gre g g ad'é seF°é‘ S!ﬁ_f:ﬂ )aeé 'f?l)ﬁsd((aEl)oac?SSWCf’? hr%gﬁgﬁi'e E&; %Y%eegoyens
o mant ghal Cﬁzy or m?a 2 rieur

:I(

€ en fonqol %célﬁe%r %8 §s sel Iung ‘quelcon-
. Pr ocesseur onnees saf on l'a rovendi catiop urg\gﬁd ddhntel, EldhsSo! €
. (15). 5, renant des tr0|5| ornes “ext ernes
- {Tio-T12) accﬂm“fmm“m ii)t sel ecteur de 3 Pr ocesseur de donnees sal on
| a-revendi cat auquel des donnees pernmettant de de- 1 ou 2,

conprenant un Bus®(7h) auquel est term ner un node de
fonctlonnenent du pro- accouplee Iadlte seconde borne externe at -au- 5s

S o o o o, A



'jquel Ie Ci rdwt (iO 11) formant generateur du schaltete
__Ausgangspufferstufe (13), wobei die signal de synchronisation conprend un

circuit ' Zufchrunq des Synchrorﬁltggf’a_,l 0 an die oscillant (10) et
.un. g~nerateur d'inpulsi ons Ausgangspufferstufe (13) von der
- Steuerein- d horloge (11), apte a recevoir un signal de ri chtung (9

..oder. 15) gesj@r teirtur @6 M) kembnt gBASrébuR ddU Ci I CUi beh@i®l Alsgabgsrif@3tute (13 wobsi die
- produire | e signd daisgithtonieatb® Edra@énd (Wi Lird)t et | e Szgtrdngdeess Birehronsidnals (E) an die
~Dat enpr ozespstilanaglo) Ansiprosadiatdur dmpasiondi € r oni s absgatgsiuirstprar (18)i vonSded rStatisreine
- fr:equence du'horloge (115 epieheretavoic bit wigopl (@ oder 15jicheing @ dubrdiSgetpesrt werdgmiahn. de
- sOrti-e-du cisodielid ciositiosdillant (1¢) 8Dk .produire le s wahl stufe (9) zur ZufUnhrung des
.St euer si gnalsigngl @hodage ¢ ep25att Ib eigsal dé synfit2) unféal DaterpeozesstramesiprAnsmded 1, wobei die
10 6. Dat enpenisatons(B) pan aliyisioe idveerfrétence siuher gehenStegereinbighteng® odex JExine Mbdus-Ausf

_ei-nem Hal bl eignade aerip du circuit oscillagte@0:-Ans pri che, unfveiieiénd) wriéwh'ﬂ%ﬂ@p%?t@ﬁwals
ausgebi |l det ‘und in ei nem Einzel chi p- Modus (C) an dip SinttersighhdP) umfabt- zent r al e

Ver.ar bei t Bfigdenseiche (1) odor in elnem externen Erweiterung sm)dus

~ Uber eine Samel | ei tun an, den Fest spei % b ?t?’b?f%‘f? r Wagfl 6ingfH{d rgehen-
~eine zent FallEeORp2e s°r' 'P%’r “95 ' eschl oss ‘Em ﬁ’d‘"g 'h ‘?‘?{:?pe"’her

" bei t ungsei n gﬁngl '%t und nnglﬂe en n ungsemhelt (1)

n
: elt { | u an den Festspei-
Fest spel chery % sférémgs E 8i glﬁs ﬁr ITor%és ti che[bH ssen i t nd entsprechend

ne z
~ Synchr onsi g $semhe|t ;(97 s@]ﬂﬁj’}«ﬁ 2) g¥¥%iherten
-sich der Datgy e%m & BYnchr r estlmma Datenverarbei-

Erwei terung p baibHRbessé il &ih eﬁl’ sten Anr% ,_th enachbarten
~zwel t en Ans @hgitbrlingsmadds béfinadtdiBRBER 8RBROT nach Anspruch 6 wobei der und
- ‘ei-ne Synchr Qﬂ&hﬂm?ﬂa)' CABEND @R 2 it @nsthl, 20 7. DatgrPiokdsbdt NMRc\Rhaprich &S hwobei der
. Arbel t swei s@ndledineZ S{chrehsifallcieAd e stog ges Synchr afhgREhE dor Arbsltsweise der zentralen
" Verar bei t ungsRigihgids Syadhransigials, ei n i hr  zugef Unr vergdrenyssittiott (i eirctdait Bhzugefihr-

' _-'tes ‘Takt si gnal gekénhzeichdgt dgerst euert wird. el ne Stwesi®akesignal keihp2)pestéudr etlar 15)

zur Er- zeugungne Stbusesnrichmingde sdeeusrzuEERgangssi gnal s 25 8. Datenprozessor
- hach Anspr uebuging wireei Gatiersfe@r-Bingéngesignalsn eesst én Dakmpampassor wexim Anepruddaf.emebei in
~dem ext er nerfC)mivwiemearsiergusiattl worh der Dalert r al e pr ogeas edarmen fErwRitaungsmodus die zentrale
“El'nzel chi p- Wseessorain trist Einzelchip-Modus argeitenr bei t ung¥esarbeitenigseinhelf (ugygrif fzuzginem In
einem | n s& ungpinem; F@eN Zytang.ewerPud and, wen§PTH Egstspeicher (2) vorhgndepen Adressen-
- Fest spei cheP”g'%)’“@%?f"h‘ﬁﬁ’&éﬁgﬁnﬁbﬁ%@@%‘ﬁg& Dat enpr o?ds&pAm ﬁFPdﬂ@rﬁC%%?f §Pq‘ﬁ§?f (3) und

“Erwei t er ung g'ao us arbeiten so m ﬂccesse' 81«@' ge emnch-
arbeiten soil g |schen en ersten nschﬂ?l Q‘fi ’% d(%l I&en rg %(h %n
" Spoi cher ei m“i:%ﬂzl a rstu uﬁﬂéfﬂ (1%3) en Ansch”ch dem ors g:s: 4l zi
und wobei ag % &g Qeé ng H)” di e Sync LS ALY i1 “g

f st i Is ( t n iten

(10, 11) ¢ Indh Ged ST e nenexzﬂ@ %ﬂgﬁluﬁ'v&g@rﬁl@# T8t oin
Gatterstufe Z (}é? E%’en Em%n AnschluB ( o] 3) _Ver buhii@Bustaddch WsbheH 3 zentralen Verar-
Synchr onsi g@@drrt mfa SBdibRleadrBihe r - E' nga%ﬁﬁg%blﬁ(ﬂ Gnd dBr bxternen SpelcheRN

- ‘diresem zu eghgkdigpRs mmémrfwauedans@wet@n dem er SéiRibntéigSinBPdcidh@ déh fsyRuhidRggnal
.-des Syn- #farung des SyBetkaRBIERRisABSH [bnibristey €1 bunden(g) shchran@estédett wart.n

"~ chronsi gnal sndcki}8 @) idigivt.er st en Anschl uO (4a) Dat enaust ausch

ZzW schen der zentralen Verar- sperrt und bei 9Enpitenprgzedes nékit Aspwithe G.eumigssend
-bei t ungs 3. n Peteriprqzéssorunagh dhespresht Brwebei @pei cher - myhdy ModggAuswahisiufe vhevndene diitien
~.Zust and di e Stuereinrichtung (9 odérrii5) &imPegigder ét9 s pr ec herriterandrBshiiiser Ohsi rlaldedes pataig
.des Synchr oadveisidh das(lRrenzyan drs gentrplan ¥erar- ( Brr Beptimmpnsrdeg Adeiigmorys dgs Daten-
“Anschi uB ( Thyitungsgiphgith (1) emgeschﬂeben Werden %40 @°Ze{§a{sé1‘qﬁ"6 é@%’B‘? nach

Anspruch 5, kQipem sed wabep diepipeitsis ach_Anspru w?]
‘mit der Md ?t”lﬁj%‘\%%ifﬂt?f‘i‘i?eé‘d\}j@? l?ﬁﬁ?jéfh "Ejrl tte%t??ﬁ%fé@fﬁﬁ O u‘ﬁ 5”6’8'5?“’
‘ei n Regi st eFeQK19) geslOugl i no Anschl Usse (T| 0 ey Z“a rsﬁ%

[ aI en

: -‘:jﬁ dg;t De.'} & ppoz s%trar gt 1 ogera{ gne b ung ?a?or'%q .
- -ges en- el érﬂraﬁglel E?XM? prl € en als dey zrll 92
-:'zugef Uhrt w ?lm Arbei t W'Eﬁz@udﬂﬁ% aktsl r?ar P ¢§) s(o )
~entspreche 5, sgfbatenpmzésgors Dat enpr Qg8 S§AthrdhagibsE (E) i efellen siner
-.ivor.her gehenzu HJt §IFd3 r F gesteuert wrd. Frequenz des Ausgan ssignals &b Dszllator-
“Ansprtiche, wobei :di e Synchronsignal - Ge- ngrat orguidifie) umtdt. 13 ei ne

08z | | at of, Shitbprdzddedr mach PasprRATIOT@®E @M- Nach Anspruch 1 oder 2, um 50

Tlund eanen Talsdeaememtzalscrod e Betershisé phe f assend ei ne Sarmmel | ei t ung (7b),
"Mt dem der und den ersterCéxteRten Adscglangspeiggeal s der Oszlllatorstufe (1C) zweite

- extene Anschl uR ver bunden ist und der und Erzeu des Taktsignals
“(*1, *2) sowie ein Signal von aufierhalb des Datenpr mﬁ ﬁ

Synchronsi gnals (E) durch Teilen einer zugefrl hrt w ﬂ H(ﬂ III" "IlI" |“|e
Frequenz des Ausgangssignals der Gszillator- 66 stufe (103 unfaft. 4.
Datenprozessor nach Anspruch 1, ferner um fassend ei nen zvm schen die

7~ 1 x . a o Vs e . o A Y



