1’ : EP 0 215 464 Bl 2 Description
DESCRI PTI ON OF THE PREFERRED EMBODI - MENTS BACKGROUND OF THE | NVENTI ON Fi g.
1 is a block diagramof a 1 -chi EProZisc18aB1 This i nventia@n rel ates
generally to a sem con- 5 puter in accordance wi'th the present
|nvent|on In ductor integrated circuit device, and nore particu- the

dr awi RESePERR portion enconpassed by dash Ww

ef fecti ve .when aFD lied lines iis one LSl MEN™Sh constltutes as a vvhole a 1-
to s Wﬁﬂﬂ@med cireurt device having, £h F% ater. It

11 |p m rocom-
cr oconput er ?Bﬁdﬂ&e
% poéon Ny

T R AR o o
B S

is
dUCt OI’ or m%gv ‘ed Ccircul |ce and more CU-
for i ; ﬁmm Gich eﬁe' e g% O“d”Ctuﬂés A 133 obishited Ls Rolﬁysﬁ' on
deter. f?Ju o CiFbGit e%r ? Cﬁg E}l%ﬁ Pt 'H BMféu oW'o sé?n.&HOQV am
writt gﬂudr&krgpdtér $un f&r elxgl'm{léa a ﬂ tsﬁiccﬁ substrate by |
m cr opr O §S5lp: mRREBEER ﬁ&&M, prd-f o ClihGai sen%ﬁd%ag.efﬂﬁgmea SirddR PRdhdRon | TS
prin a&lmns@aﬁi brosi88Rg 1B hfabdinlascorBRN | N til@inigledWw such a manner as to
out pulyitd BEpréYrad WARSTERIto TRt Builtin rbddDnBS a I epr Synial GU Mpresents alritrBprédebdot, ahd) "'ROM
t 0 anmeMmbrg (MEM). i & &idul aangdniudt © maddin Sy Mbals pAndipapdoRgitBilt Dloaiis 3BdwiMItha bR, X
I S ansuhGlhandrha® 1 odmit lHel pragyaninte@tdatahe conigeasta regresoitativer o- | ndex regi ster,
CC i sofathis (aittiit ROW te @ol @xtereg)itatnipel, thee gram wi SymiobA keptasontd an acclrhulatel, Wds ary,
and t becgrsitie possibility Shatite qootemttabthe dREH and iMigk register, §1Cog rnnditiael esrerredidtes, 37 om
t he agpecwill ®d kpevar toca third perfty. and this iscount d¢ @, staRPADENTPER and Y ere rregeAm er
and Apndesigble fromdhiegepect of peotestiadgtt Beft-c ont e rROUTRYS CPHCONT dgja CPY sontrallen and Akt i c
| ogi cWefRi Howeystthe grograa centent pystboweadng nal if #p ithelic logicyist the 20 The
const P‘ﬁctf’lt% e)gqmql Hgmwplclpo(b'q%égé%sbfhecp@ mam)}' construction of the microprocessor CI?U
descr M8B%Yaboye | s wel {he art; .de ?geaf S iy w "?)"f‘l’é;i glﬁa&'rheﬁ?ef“s
a
y

<hifet aj | £t tte
I ont s

ref er end PEPHY g %; PS’H
m cc of "H T . _
oo D TA " ues hegoi y
; '“@H@fﬁ%%b”ﬂgﬁ’%ma R,

HI tac Rirm irl-htflch: exiafiaf £688 ko a reginpt epam cultdi Dipditatve, 8T S2MASS us%a a
| nput taRinYs PYsically @Rcdinektddid vi &ectﬁﬁ,crl be squarnz BBy Xiamé&uhteR to LSI and generdiysThOl
OSC r 8p b QRN lgneribd AUbIehudhiab the BRMLGHA f Or md MighhdrédisionXileRfened eSS Ssigral. A
pr ogr awBckifgOdt @@ pragedm. parti cul arly |1 m bat ickek plikensasssarl lirathe micisppstessort GRU ei n
I's physically disconnectable within the dfipmpared &orh 2hi© satdarérica tirequenktyadignal.
nount SUMMARY BF THEINVERMIONGt es by a signal Themdererce droguehayeipnairi¢ uded as hesfent ry
and a high precision reference fr equencyenge timrnppulse for @ wer topgihisfimehesnsists
pr-ogr amitis a primary object of the present invgriion t9] ock il seuntee EEUNE @ypresealer B and a control-
ni cr opfoyde 8 semicamurtersintagratech lecyit dpviam t 198 s lpreP@Ne rTbeser ‘?'fé'q é?%‘% P& GRHUNT and
SUMVA RRictgatisfieg:boththe of the security of COUNT consnst ofH@r & KRR ec'rF‘I'"é'qWEncy
si gnaff °|%'°qmda%ataa°f 'é‘f Rujiltin gpameny; #%e  pul s"‘@e o. Th| s t| rrer
bj1ect of the pr es

C0n5| g'P
cHnn i&@*”é%“gg% Pt e ) % wgg&% Hils °"'"*‘"¥§9
satis :%ﬁptﬁp Et's !‘%@ 9&1 h&i9§ wﬂf thL Securde&é’mgﬁ | asW&h&ﬁn é?: 0SS mem-

her eTgdMafyitg @ II‘CUI re- the progragye aof Its built-in nmenory

and specti Ve| y. the teSt Of t he ”ermr y. Symbol ROM represents a read-only memory

Sy Mbo IBRIBAMESCRIPHONEIH THECORARNNGEN access Tdieuid diMsdek,i ile whizh Aeirbgi@dl 1dd Wartugli M
menory circuai t or bl ock whi Cdatal roddSsing i whithen! THoyghasot phrcuably ect s

and f eaFigireis adlock Hiegram eSenthip micmaem- 40  dimitetive,rthe @wad-aily henadry (ROM) of this gmelat a.

Though putdr td Which th prbsetitdavention isapgliedippar ent boblimen ¢dneisté of laomskgROMaiThie auasiar | y

| i mtat Fige? ia akcevh dsgati o a aodpaisac- De CRONM pervmises\epiunalityad @ordilinescoplpralitct i on

wi t h t heircgit of the geisracompmten shoive iniEigd 1:as s¢ hi of detarinesmressinethe wotsihtines; aespettiveivng

dr awi ngand oy mesyppyhestls fisneseced rteesiegintss of nter-

r ead- onfig- e pgimjroskerEpseEisCeypleiningytPecr  THESOERARPINERD the word lines and theglatadipese j t

or bl ocRS gARtatiorgli Bt MCPBRIA AP Myvar i ou'g‘eo%'{f“é\t }W%c%@'ﬂl °'i §‘°Wﬂst'9‘%r?"d

Though fg11- particularly Fig. 1is abloc ; ﬁ ‘8‘}‘@

limitative, the read-only menory (ROM® of’ fsh?" %?es:t 'ﬂ? ;;@ Fré' f°ﬁ§m

present invention is applied; bodinment c& ? op tr

Fig. 2is acircuit diagramof a conpari héoegs sgerdr’r[ e|rty

of word lines, a plurality circuit of the c?corrp ter 'shown Tn 5

50 of data |ines crossing the word |ines, respectlvely, and

and menory cells disposed at the poi nt%s of inter- Fig. 3is atimng chart

useful for explaining the section between the word lines and the data

lines. test operation of the microconmputer shown in The circuit bl ock

ROVI furt her [ ncI udes row and F| g. 1.




3’ : .~ EP 0 215 464 Bl 4 circuit are
connected to the data |ines. Nanely, the The programmed data of the
read-only.mem nask R@M of this engpgionengs gpnpri ses a known ory ROM
are read out in synchronismwth the non- circuit. The output of the sense
anplifier circuit is inverted clock signal [err]. In other words, the read
used agirgdit@repteppagied i the tata linesiNamely\therenor y ROW programmed datalof the reddenly mem-

r ead- orthagk REMF {hisparbpdinens geprisesckngtn ch  copryiROMsare feadiput [nesypdhropism with the nem d

i s out [HiieyiteThe; Qytput oighe sqngp arpRlifigh giraitiyys t hr t9YRyRd cleek ggnabat Incqtier words.cbw e c h
t he dat“§ehirsthe PH"EWJ Hhe readsoptymemory ROW,; ¢t gnof‘g’?hﬁfvﬁ‘P feﬂdﬂﬂ'%mP@ﬂﬂéoé’H'SQ%’é\‘Wl ve

by the ve\fca CRNsists hif unit anaris outpy to_l_) to the data bus through the output circuit DO which
out put ! '&9 %*@T@fcm (s B.ﬂg“(' it put 'SC'P?d@{?F‘ rativg by G'P‘T'l‘ sigoal, ¢, fhe

bl ocks (',ﬁa )c d abov. and del i E ‘E?l“ p Ic'm"fscd
out fro éc% op e CI t ﬁoclksﬁﬁeﬁgl%i ve | he bu%g %}%’ ﬁéﬁng;ﬂe; ) %alg %‘mﬁ IH y
menory W ontdr E,é)prvgcesscﬁ1 ek es
10 T.%fbl: Ja?‘aaﬁ o resétuap‘% fo i Rl %
data buyge cohiiffp@ddr ess bus and el fhedlbs QhQnﬁlh' Eﬁnzil ih eyrtchre.ﬁsn@ it thi ¢
F1, whi Chlnttﬁlﬁmﬁﬂﬂ&ﬁ&ker Btithis embodiment, tha clock signal ¢ (in the high level periécS6 BHe\sRyRalt he

| NpUt  SPuGiIRbf, thé Progdammiall AaiaSIN e tead-brike | Nt PR TS Gip-B60EMRkI FaIr coRdistd dtisRght flip-flop
enbodi meory ROM to the Gkiefid terim@handr bathd | 461 Ncitchits, fab.gthodgh el liningtivie Gt padticuld) the

si gnal ocotsidp ot LSdfs ihthitsitedd fod gieancuey plpbss. Of t heipfiqackedIFY and F2 may lewe § sot Tanntal

f 11 p-f [iopther woedsi the Frilcracomputes tissnod bauipipedht | | or & lpaset eminalyandR@ivistrotemiinal).dx swehnal
t er mi nadithdive dperatidnel funclidh of glelveringtts canoo. Theoeph, aretst signal it aupplisd t¢ the set terminal '
part i cupdof the irad-ouly gietherydTOM Bithe extarmshi bi t eblefére thet tae mode, anil the flimrfiqpodireuits F

f1i p-f |tepingt Thefoiapingcomperispmcifessy CMBV® 2205 e?"dt@r?ﬁ‘r?a!e' 1hﬁ sett% t%wd@t* oyip

m croc Bﬂeér'“ P@efnﬁteaﬂﬁdf’%ﬁ% a fread-gy 5 pr eSWPOSEY

¢ aﬂ’ ory h | f T cir
SR @@%u % b sﬁﬁfé jgg;gaé i
menory utt onto s na veS N @ Cui nc /di Jq Ic%

i roui tgok G hQ xte b b o t. dtg 2
can enti ide behi 1nsandto w&' cFr&nt? d8dpbal
test tﬁe feﬁﬁi rison t&ﬁ@ Sinat %’mut 0 etl u .-,“i. of tﬂ?ﬂp-ﬁéb &leldt F1 is sup-

The si gﬁﬁiré I aRiS IoHB :h%ttth@refshu Br judigepP CI r cynehsto Folae mbhtsteﬁﬂﬁﬂp%f b&Aof Ghd 6i it
CVP COrRgE Reldafered to the extérdl tdrmind T8 i UPR! | Bbiubite RO icuitdtland® M Tvaipat & fth

cont entpréthucddnencd pac pvanty BEEPRINGR@Mr- Whi ChfidpScircuit F2 Is supgpfedtib Ghiet dher GRGREMBRL OF
DC consdtierisSn ariiler@s gihiince #@lsecurity Aaddentely, ONt 0 hdl.eThe autputif the ANDL dateadircuitip wted as

si gnal th&Bompatisoe cXGR GNIR 5Lbpbrative dro R nest d e nc e thdiogtpdt ptithe digitat camparstopPl.i ed from

t he ‘extrasdaahd judgesitheadoinciflendg)asl disgerdance  cui t s)in rddr dn fustherhensiraptbe  sedftyg thee
Ci r cui tbetvigen thenBOMeerotentaand tie dunut damete 5ot vnteuh sighab of thedigitalgomparator PQisingtcas

t he out(pwededfvaluple swolled fraphii ¢y, of cipec- péatch delivered da iietexignalcleimingl Tt o

t he extiBRuHtPut RANAH/O or the \?E‘F}?“‘Y Ml out put  of °‘!‘PI@°4 fhyaygly the poxg |°Pt8‘l']|°9“‘¥°'l°“'°§'t Bup-
nal TO. ﬁ'gt?\fssa @WH’(‘.)&F?FE’HP

og%@(amglg t Of odlment t ugfé |stc6c ﬂwps
term nd p’("p °' y igtafi
TO 1S & t 6?%%3-‘3 zﬁ*&'} §°°"‘3‘°hd ‘f"hes' 0 "g; ﬁg"&% ﬂ“’é gﬂp% fz%

er tw ug i type i o)}
Once}}t/ men IS nolrj E ’%bat t thg A ae
the éfé]; ted to the input
| nci de%T ab’termn[;!ifi1 Din _{ moft’v D %lﬁal(ﬁ EtCtHétD iyﬁe Hiﬁ-ﬂ Airoult h@ The
conpar i giin ﬁ&m%m%ahsnvemr@&k ¥ﬁndl N & taRkop cirdRCFPWcBiMes RS 1ol sidhddibyal
conpar g, ¢ig. RGiush@istCa 8/pidal] ishaiss oft 48 LRI NCi dRHBGR ANKL AUnSHBRGICHGR signal ¢ (in theN
order timput bifcuin©f congifuling thb Mputsady ot i.yin  t he' high wee Periol @f R Mgnat ¢)) vaiRitheafsifidph e
| nput sth@8bit singBbehip mitrbdtputsd, gigiaunitifiput he di girdui F4 eoshiEaritainpat sighalibg meads dthe
( expect cirduits \Dh bre aljspasa phd &bt input cignalsaany  of  In@ted clock sigreU ¢ Hindiad ow develdpetiad ¢fhe
ext er naduplied o wight da@® buses,i thougin thig ticuk puse pdwetsignadl 4D Toesetilipdiop nipwits fedrang F eret
1. amaogeorentdsonot pariizulglly iimfitativaext out put ceeit byoreseti signaist RES sfifiplipd @ their get
circuit difksyBhininpit gonal evpplindl io eath datat hj s davpinals Felon the toteselgbrminal andcthe clasrt
arr ange‘?\ﬂ\érﬁ held; by g - typmtbg_—flqms@rﬁwtf& whick C\VP. terminal) before the test mode. I other wordp,dheir
parti cuPe¥ey tej input aﬁi‘%é'm‘i“ﬁ‘ee'fsf‘{e‘f"%? ds, tREPE P aEithe ’f‘ﬂ“t'ﬂ@' test mode, _t he
i nput - dRYeye 6?'3!‘3'9" e loweyel period of | &F ¢ h Mgl % t"aﬁ'g"e' fip-fige gircuit F4 is
suppl i etﬂe £ T‘ %ﬁ ﬁ"%f"fpv’fé’c%lhf DREREA |y, t AR h‘f‘% if‘a' '%1 D gate
i nput , "§°% he D type flip- flop 8?11“ edli i’g ey thea"d':
partlcul arly limtative, so that the input outp rou° ° PHe™ ﬂs"m%te B The
out put signal Qof circuit Dl transfers the si gnal suppl I ed fromthe
this flip-flop circuit F3 is supplied t® the input external terninal Din to
the data bus in the bus termnal D of the Dtype flip-flop circuit F4.
The BUS in synchronismwith an inverted clock signal 45 flip-flop ci rcuit
F3 rece| ves |ts |nput S|gnal by [err]. Fig. 2 illustrates a typical exanple



7

5 ' , EP 0 215 464 Bl 6 of conparison

t hrough the AND gate &, on the . the clock signal [err], and the 8-bit
out put signal of the other. The gptonis4sg@ial OC of the AND gate circuit
read-qonly nmenory ROMis taken into by the output G3, that receives the
4-bit address signals [err], <circuit DO is supplied to the other input of
t he Apiogatrison through the\iND gate 162, o1 thgr amme dheckigclysigi@ dfand the 8ok guiput signat ofjthe
[err] Otthh'B‘agPFP‘EtﬁlQQa'Pé: ohthe AjRgetecirqutir | y | irpAdtoaly impaory ROM is takpy iptorhy gy qutoROM
are off ﬁ'ﬂ?ﬁfeéﬁi"eﬁr“(?rﬂ'f"r@d@ﬁ% Ishaadoner PO -of the row or col unm address
ci rcufsts¥ °t"ﬁ’ 'QP"bl? ‘ oA Hetﬁronl sm V\ﬁ"?‘h “Eeh %’F med d3% RO pfcthe ggadet  on
of th ’°P'Ie 6‘ ‘WP% a“'°‘f‘ff &5 °Hé “‘ S?dr om g, tpP‘ead
1]

tshgnfat‘ see |one4% read -0 em%?sSl gnalcigh lev gock signal J; 1] reaJ’ signal by
Sequen%%« um s'ﬁ!')a' a;e]a% Cl C)Ckcﬁo foi‘ |t ﬁ“ : w yﬁ;f

crene Er en?Ja %E,% .ﬂ 6r r% t;oe tind 110 unt h &m bﬁéﬁ“ t
F1 a rQn ”%F@éc%p ﬁ%h@!@yth ita] Q¥RJ 4

are Catm@l’trfé%dwewsi@ﬁmhatcawﬁére.hymerdm di gi toalatofr DO Tuky &dﬁouo%f ilecomgstagissc W gnal
that gdcRmishted RNBIStTisdto th RGPl odde. The tandmtiel ©fthd lipht GANRRIOALRY fiplop S
decr ep@nBattrdnibniatid dreBtreténtdliod. Actdid hi gh dr@iais tBwm thd AND gtk k@R G1and e

i Nput injlerths Baput Bignd 0T dses p-the biph pesl 16 | nesakint siuichonisro withl @@rhighaeebdfi tien .
Accor chce pecit8 augebsel 3o ttier @adybniyt memddD gat elock signai4¢. GL and is ingly, the

out puBOMi andthe ©S resull éssoutpottadhte teieglar-| evel  1hall the bits (8 dis) iohthe wigaeh EQreoigeideni t h
t he hiajjterrhina) 80 abd ratelnd 1 tntbdespeycles.6 accessendihttoose nb thee signab A0y thee pwipyy of the

cl ock siThmégst fesylt may ROMtputiediatt hidtet dst  r esameangter B el thed"qhde‘tehémékﬁté'i'&

| f al Prep per Hi% & 3@86% t@‘feséﬁs Thiecagibgnapo EG“‘EB‘l F'd?é thefip- ﬂ°@r°r‘fF‘h"a‘T3

rate St by chanoingthe bit ke inpytite et hose ?P&?se

t he TR fieedit G? EIIt cﬁ'éb?) ?d[ d at f “f‘ 1 § 'si %°té{’t t he

h| gMé gt 1 1o 'Zﬁ’ t% 4, 8, agf??"e 'th that & %ﬂ n be
c 'stage n P coun to -] uts W let sgn t aft out uf’jl
c»rcun ggﬁﬁ er I? C(f.mte CI r ui; ?gn}:.%( [R clr rﬁ)’é ng

the b n h s rsass%ﬁts@w oY Pl 1

l'ine E(Rm |ls al Ill Ttuséi?}l m {hgﬁ e outputte

any opguiad anth%u Bt oﬁcep erta %rbﬁrhlg ' 5 not THenouEpaf ﬁgrﬁf oflthd @lp-h@p @i%@?ﬁ@es by

| nput b dagbsh BiRePBY dhehging tﬁegéoﬁﬁ&%ﬁstrm t h t hafanditteli REthS NigReY circit Falif SynBIRERRAT -

of eafdh. Ml tAgRadf rafdofir Sdcatgak b Mbds BOUBE Elwith Ehelidlr the tidtk sRjabIFL thelidhleded W

| evel ths irggB-ahly meory icthe folt@ncaelt put gat e ci r cuwhenGihe difterdaricp PdighalC Qagitt €0™) iisS

count ed Onp ekample?df thesom@ration effthd dvenpid-i p- f | Gyansmritted Ud the Fiip-flop clreuit &1 thel odtput bhe

sync hsanrireuth GMIR ill bé) desciited litts tetprente foer 1] ding Wip-fidp. cirGiithiéy drops to ftteviow Bvedl As(d ogi ¢
"0") the timinp ceastshovendn Big. Fot t ed | i ne count gesit.daarputpet ¢f itecANDgate dirguitiGAdeikepThuss,

t he t estThe fllip-fipm eirculsalrd andrfdsam set dwingbe soutfsest atdhedew leeal: Imothes waide.rther ANDheRber

The othe pigh lexel geriedd obihe raset signal RES befereci r c i drouttadT i dopochiedenill! the fpeaptigryof the

changihﬁa; st pROraieN. i aher WerAS tthell EUIPULE prans i ttsé'BFeﬂtt?"‘t%@W’?tP’rP”PPt& circuit F4 in

synchpbre &; highdevel. |The t‘\HPsga‘?a%'E“" Fhlfdom acce¥techn B@‘ ﬂ%{‘ﬁb‘” tdﬁ?ps geFe aggln ity ¢ he

Iﬂ'lel tb?ptﬁmé ¢l tggtkopgra n IS rtec” tog‘{qhe | vaggé?egel SY%ue 1 i grfe He“r'!}jz# f>}h
One e& &}(%[1 cwcw% rates in s chromsm wif] co pe edl rect e d
E¢ gﬁal&qﬂ % 38 Fr? lﬂ? rrpaurplaratlon rea Jo % Q , a l 6;;
eC A\ Iu
%al t

fli p\g

refer enGﬁ‘ %oﬁlnb%’ o F4 drrﬁ’éﬁ? nﬁﬁbstltrb%sslib@”{o RMRe me

tim ngroﬁrjarﬁfn d % B the r}e memory ROM 45 in this bAfddintent, LIRS &Httlmﬁonﬁﬁnsi)me
AND giﬂ& fohd 6utis subgied %o tk@asta imamfmghp 1 0Qudgbmétloltbut FRn@nsl diferad, Qlesdling @Ur i NQ
35 f imsasbubdnyt PRt | Rveyhévoaism with RS AT WOr dfie ROEoMBID by AecthitdgartpingB dbevidt

per i ogvéfof tldecidcr ShalSs greahigiRiskel ketier € cikhewitht RO pragraed a@ieok canot behmdaist  t he
I eceptibadsigngl €)hhis dighalt B ts lejpidayabe Bm. | N ot hBe pvesedss jnvdntian proddespihié Sollewiag

subs e depe nitcutt dizp Sina¢ de Biptfipr tocuit sk st 0 5¢ hesfadtgh | evel . The AND gate circuit
Gl i sinoperativa\ihem théeiged! @cik abihgriew lefabr r ] dr o8 The ewegramympdh date ofkRGM carplearead

t he | $wolteutaf the sompesaiar DEdeinch kasercthere-he | nputoutofnditestly byhwnplyieg e tesracted yalkqt i on
i s st inta: Feprefep,fascoutnybof theyip- f'qli’eok'ﬁu'té:){‘pect ed Wwanse pgenal tesminglcand putpyiag @l t er |

t he frsl"ﬁptfaﬂ'mh'@ﬁ‘ levahi t F3 operates in synchit®iPethohits spmppison idgamepinAscatdr on

i s repedieyh "ahEF”E"H'é”Y Freftefivacihe remgndg e I€5 si gifgly: o these wha dnqwotbe conirar AN i s
start & “’F'} 64?\’?3 Paft’To U’Pe‘ﬁ‘ﬂ’e il y mem)r"fi“ that is, conpari- clock
si gnalP™ rq ngHe o Pt o iase. son with the expected

val ue and out put of judge- The expected val ue EO corresponding to the

ment, makes it possible to test the nenory. programmed data of the

read-only nmenory ROM 45 In thistenbodi nent, since only the
conparison to be read out is supplied to the data bus through judgenent
out put signal is delivered, decoding of the input-only port | in

synchronismwith the low the ROMcontent by the third party who does not



(2) The expected value is supplied fromthe ROM and whi ch process
signals in accordance with external termnal and is conpared with the pro-
the content of ROM_ or sem conductor menory granmed content of the nenory
storing the devi ce. secur ERO2Hi464Bhd only the redult of conparison
judgerrent |s' outputted. Therefore, the pro- 5 ‘dains grarmed cont ent of

the Qc'?%‘ 2% %eg 2Nt al L B¥a LAGSS 0% ﬁ#&‘ 4 %.
ex () vu M and process signals in rdance wi
ser e .tﬁéﬂf evi ce fn‘grc@mefﬁ MQ 5 baniido

pri s| Q eoft g ,g storfy t,;eu gemeglicout put's o m)ry

ci rcwsgcu(, ; emguﬁepggu, fc&;,&ns@ plurality of tines of corrparl son are

out putjfdgéiment 19 outpuRddTerhefdfted RE st Chs | Sca@pt ed to be inhib- it becones
unkno nmt,cébn@mpept@dmg.aj,,yeca},@t be ited to an external termnal (TO),

wr ong deéshe:r biiallyl by tusél @fio donotlR@de t het. pradsemiconductor integried ikl Bévice domby  a
conpantet@ntertiof Bélimemafyanmed content, the expagiiggd val ues consi st - (CIVP)
for cag)siice g ttchfpatﬁkbmgldmdodﬂ.hﬁofi ng of an exmemonglcircuitdROM) thel minput obpro- '
conbi rglurality of timpecfctompdrisém FeroetputEd.nenery cigrapumed dal@ORvhivh is ladaptedris berinkib- be
gener dt edomesnunkoiyaowiehy expectechealue jss  an i n(ited tosingnanalderpiski (€Q). f r om an

ext er mdngt Ererrfore, jn irden timderodo theame- by t he t hi gharaplgiseg Becaneempaning  gygpit (|

|/ O, gemtned peotpris the Aepectne valwes foesisry co-  suBSMBIN{T frmparing e Sragrammegyda one

j udgegnef an °""°'“‘?'¥1!?!Q?e’h‘6@°’o?' QrEEYr dance S|’ eﬂ“t frem sgid mpinany rFé{F““r(EQMP ith o

out put"?’@d"‘ oe 1%"‘?’ - ¢

tl'?on 15 rgﬁ gnsl-ls phe he
:r r
.8 bi t2 gu s‘gntl imp sx FR %‘f egoi ng er% ce or discordance |gn g?y#%er
IS rgsu g(:é S ;Lff son er e' n !{n Irff ). err

ci rcu%ergtgng)o &g%_bﬁ e;( n conparl son with a
C' I CUldroddIng 3PBS&FREH: Sdstty h e?\‘ét p fé‘”Gﬁhb QBvideCor! diim X WhRérBIA  sail eﬁaaﬂory 3.
dQV bieht el al m 1 or 2,  wherein e OUtcRELit BAprises a BSM::W mb&ry (RN, |

corrpl @4)ChYcompbrish twidl py,,cﬂfaréade%eml nC| dence or discordance signal Is fuse
NMeans whéreh M@ dutgdErundibrbto Metsk@fifal terdi-eNt | ON3,  TAS devidel P Glinth ONE Whabih @te ctput
pl ur alnbltey ROM o Fiedikgis @ompratkie fhibitedySSi bl € t @f tsaid tcoinbi@anc® Pt @Btorddned Bignal is
gr anmrewbe dadads ar eheC lika] &k afesantt thventigpl Urzal | t y efféctete nwyafso a plglitaSof ol HMOWS
't he exymbest #cpossible to test twarcahtanhptlithesi gnal s @EmMmesiFatacragpmpered ithla plulity eh| ue.
Ther efsmery shiosgias @rthmewethy eperiani-ent f orsaidgnrubrmigerlsdedrigspodding: tot saicherdy si s
and nakine. dherefere. tin isteprisermaly coyenientfer bui | t - i roreRmadAat®- be vari ous known prog-
30 4 defpplanglysis and mgintepange A the magi@er ei n sai d_pro- rammabl e ROVE such as
EPROM (& brillin ROM,mayybe various known prag-a mid $atThei %‘“"F%a‘ﬁ QP Pnwhereln pidoproy

pl ur'amnmable, ROMs| sucl PR ctrical l ygr {43jads read out in a ufug,of(ﬁ pPlygal; o

pr odF'QWﬁ‘H%I'g"E’m Pr‘\c ﬂ'yo‘*é%ﬁblﬁ'r e witte¥© 'P'Ect rical | y

"5‘? %, "W ein tpe output | %‘?%Br%%% Dlyoul ©
el O?fu. .2 Ao 3 ool td o8 nci r;é’.s ngnl.éi?@g‘?’sp i 4 ﬁf”
Wner BCky egiueﬁ

the cgr?t olled by part oP 8% a&ar s% I&lIXI of
RO A G s Ao TRl g W S Nt M o e for

Pl i egdiabRhngind ERR6dS, ShdhCan 5,,3(,@%)“. establishing the test node. Such an

ar r a@efRRer &rdbnck Uthb NGJcuNiiNGe prBe Secut.i tihe @bvidd ¥ cRIND3.or 4, wherin Gl Vi ce
of cérahmddcoatentd, Wherein the out put geamedseeaidtd@itidence or discordance signal is

40... Variod$ @@ tnayoben asegiefoc eheOsysims COr danc eostrafjetb by i & chlmter quirsuitt (GOUNTIY be
us e teohfiguratidreof dhes t-ehiip microcomputercBnter-ol | ed by sgnabowismenith gaid camparigoCRAENPN. N
conf anople. atsivitah which iishternad GNioply in e tesonput er. For ex- synchronismw th said
conpaedesvay bpé#sa@seérbetwaﬁmleech dats s ch whi-chime devieg pleNy (I oAiS, 3 jth B¢ N’Ee"ﬁt"est
modeafheychrt the; s sticwle F hWahT2eBighpidat 8 bus said compa"rg cifgyil (G} ipgludes heldine of
cl ai HECIAG0S, Sk 1K SenteR o e e 11 d“ o4 fa helding-gaidsgpincidence or
Si gn3edt Dh@"d sDzﬂ 6‘ (:"B gihen 'blt °cfﬁs't ( C\VP) P’ﬂ g s} 6”?' d?"ﬂ%f\'?%"&'ﬁgrm ﬁ;'f he
S| gn%%c:_j aﬁp E lric lﬁgra eg[e L S? mrﬁ Ik?rh ne, duscordance Sal d
coln Ip l{Fl:e functtons o he ICroc utw tl nes q e ﬂ\ an L% t V4 sa|d hold|{\%
di scghdy AT GBI L medns ( ddi't 'ona

uchy@s,, ego ver?ers for b|t| ng t et ep ‘i on of subsequent re-
and thepd b Sl Vel dahbb Rflylaphifeh RPT at edgi nthr&%e tof any ¢} LRinfdf 1 q.pﬁp%,uson
af t egonfidRuudioP MREARA ERcuiid BavingHaamelol he fuNClikis Rinpldds 4N MiciRprabaastrefcpuy he
SO  cdiipltel fun@RASLEH 8¢l thaNtleritemitrddymsaigd hol dinng ehéﬂur § cAidUIKRSANb I BY bR dPhaiGUCh
a t ypiteri dili© clas,cdn to semicondudite aiiégritdd3, F4) . ORbgranihéd \Batat beRaid Themary € GiRDit
i NV eaiclid Beviva$ which \atedejuippe@dpitt @duittdin 8.  TheROBY,i a®l Gfhediny saifi @bmorgscituit 0 7,
whi ch sem conductor integrated circuits having the mcro- further
conprises a mcroprocessor (CPU) conputer function such-as the 1-chip
m crocom 56 which executes calculgation on the basis of said puter or IC
cards, or to sem conductor integrated programmed data of said nmenory
circuit circuit devices which are equipped with a built-in (ROV, and
wherel n sa| d menory CI rcwt 7 EP 0 215 464 B1

~\ —— T Y 1 o I L Y T T




grammed content of the nenory storing the device. security data, and -
only the result of conparison judgenent is outputted. Therefore, the pro-
5 Claims gramred content of the BROR15/484BMot be decodedssubstantially by
t hose.who do not know 1 A semi conductor integrated circuit device com
t he content of t he meno prising (3) Since the
conpari séh | HtvaBﬁt'Rlﬂ@hﬁf from the a ReMendwhishpragess S(QPé'NI‘ agqeElanca iy t
of .pro- gf‘t?gab PRERd it tesDiB r | son"?;t,r"@"t tHAPLSr oo Rt at a
of whi chg"a m . 'y t:ng'e P st’S"""ﬁ’t %econe% VGfiknown whi ch expected value is
%utP ﬁ%

f‘?ﬁ Wrong. Jherefore, in order to decode the
Eﬁgﬁyal’l ng Cl Pcui t gramed content, the

expect e d bs'fa &W those wfho t nowP’ ConparA |cI)rpﬁ &rirﬁggﬂyﬁgun%&& &H\g of

an extrepg yntgnagf% I na- fromsa

circuit (RN wcbm,sansu?.%uaaua&m laa gper ated, an ﬁlaﬁapl biRddie @orh % outptﬁof pR0

i nput si gp@ality um.tas%dc&ntpamoalre%gateaal 1h €7 M graRiidd dRHBBfhichGacRPtbd 19Ybe likhib-

t hi r & pajt togcdafes Qikiown which RApectel valld ¢ , and Outbd B h bkiétBal tohfindl @Yy ti ng co-

subst ant whd. yThblePes §i bliér. 1o \BB&sde AeprbUdgeNneENt  charadtérBbdl EBC &2 OdomPirfg O kichain C e

si gnal t gra@ied xdntint) He expatedivaiues dudigput t ed pPeRCM® foi R@Bpadilg GBNagrartodd data

t er m nal ing DOhn extpewintlargn suniter of dvebabi t  eXx pe cdad duMaimuisaidasemany titveit (ROMYgvth ng

enbodi nmetidng ndsebe genesisdr gndndeatsling dfshe 205 2. Bhimpaleighat eupplieddiomi amegtprnaiieemiei n

sai d rrerrgpgrata@edgq:ogunt batghd thirdrfjarty becomes nal (I, /0), and out-putting the pdsultingj ¢o-

conpr i sesubstantisllydimppgsiplerrifhen png Raugment 4) | n  c dnsidence Soiseardanrezsignpirte an extornal

ar r angentotit igioutpuliod nen 6 Bmespeftcompatied on t o t MEMBHEMnal ternmi- 3 The

devi ce ofpegtiensor fhe-bibexpogtadyvalup ag Rdheoyt put nal of ROM or the |ike s _

conpl et el ?'Pﬂw? °f'€t9"tb5')° "WPssé'atl“dmﬁ%l'sncﬁaen%eTB? deiice b Clah Le ""F‘% Eg“‘;’hse

means or esent nvent ion  25"UBFIRRISEF B3 P

p| Ur al i t%& in géou -ﬁ'&u ct|on 1:;{:1" §$ bl e t t"lﬁg&ewcg%f& MHeo'?tz w eln tﬁe utput
al i ty Ofor THARL .d%R ared i
t he expefy eans or the Ilke % nﬁéngnazgs Coreffm ftQ Fﬁl% Qald YJ

Thereforﬁuake% {%oésﬁtee%tﬁa&nﬁ %oﬁ&ﬂ%?%ee”t for oakmizasta @tcﬁmpéi’é‘df»ﬁﬁta pt‘U?ﬁ{yYo'i' 5
and nai NigRaYce 18y bd'8nd TRiokE lthe dipbctddtli | t-1 N .ﬁmt/s@ensvc%ﬁé bidtink 6 \88ld PFP Y-
30 4. Thfuetrbiefcs, s i baveibiy convdiiherbn Sai d PlgRmnfed AREARD! € | such as EPROM
(er asabl aeféut Brhtysis and maintenaffo@diRGnad@t.a i s read out in a unit of a plural-
rammabl e TRuit-irERGRRY (be lvaridus krivah bioger asabd.e-The device of tclainDf3, bitb®in said pro-
pr ogr anmsidbies ROME\puch @s \ERROM (etadable-prog- Wr i t t en gesm@r®t rdata &d o3 out in a unit of a plural-

5. The ratewableeROM), EERROM Joloctricdlly wvhmblei n t he outypiiitsit is al so possible to
enpl oy prdgeammable RO e whdh dataf arg anivittercoi nci dence or di scordance signal is
wher ei @leetieallsequence for establishing the ¥edhe device of dadmtdras|4) wherdiythe aytput of
an addr ess issAisgragpsibiq, i9-emplaydhg arafgamentyi 5 open obsaid cRiasidpRted o dsqowianee rsighalf igr
plied thorein; e Reanepsp dar restblishingdie) teskst abI i sI’fPWQ""E’h'@’ Pasls¢f gnppfidressseignal syp-
arr angé’??@?tts nohiaidragen ¢ "eé ‘aﬁd%q“t'?‘i’e' Secur i ty PIgd P frid Pppory circuit @OMyn e gevi ce

of cl ai®HpAshing Ye togh Mogs. e
20 ° *@,\? mh s G o ?qée'& dgnceg s apee i azég%egggwe

used 14" Cffy po uped o GRS by a GaiChy
Confgd?%r%ﬁr%n(% thB f<‘:m£ “hicth@dmBlier! PGP UL e . FQEncRbaism wﬁﬁ’é& oﬂB&rﬁéﬂ (Weltal nSai d
conpar iasgia, @m&@%,&nstmmmg,ﬁ%t&h which is turned ON only in the test

node rm%dbenadl BEPASREADBIHVERR badtAbdla 8@ 8 DUST, The device by AE¥ILIMS 30k 62MHerBih
cl ai s aRd bdeh 6f theViiSN6P dhcad k1 QALKR. Signdie & | P- fshid Rofpakifig Likcit [EMPRMIuEBE. holding
Si ghal stherlthan i sigrabD aadyl b suppRedUtb tthe CVP) | NGeledshalF3, IFa) 8 oglingtshie koibdidencet dne
si gnal cdrestripl adyDDeat Iuppldted tHad the) dest e atissordanda signd), afidinhihibdgdineegs $G1) d
COi Nnci dende.cAdulitional cipwits sUoh aartdD BGwverters | nes ot Harintititting thehwcéptigt of subsequent re-
di scor cashthe liks myayelie, furthatingorrioratpdtin order feans (Gl )sultsofl eompadiedn taftesread digéordandet sig-
such a9 theofvoedionsepfsthe micrgoempyterhThe t isag t heval @C@?ﬁﬁa@ﬁ ane ‘@lﬁi‘bbieqﬁlénlo'dtné-
and t héuliting BOMafay, Be PﬁP“tchear tYP?u‘!EPr Wt ed in &tede(FEE4)-suits of conparison

after d’ﬁ@a@i"g@?ﬂ'dance SI and the functions of the mcroconputer. The

50 nal J%¢ t"%(?’é’&"%ﬁ’? %’ ied 10 d hol &i §° shariea o APYREMHGIR ?%‘@ 7of‘”h§ﬁch

a tvpe SPRE d ?r,l egrated circul cro F4) . dat é o COPRrise mﬂﬁc@ pSSer, PU)

" nvent | gEPYSL fsten L ‘ﬁﬁ ipomn, Vst o ) sxe fesg%q dy&ftg ] °f",

aveh o Sl S i el L e
ron su

conprises a mcroproces conputer fu c as
m crocom 55  which execut es cal culation on thebasis of Ssaid. put er or IC

cards, or to sem conductor integrated progr ame nory
circuit circuit devices which are equipped with a w l‘ﬂﬂ and
wherein said nenory circuit 9 B1L *

10 (ROM consists of a read-only nenory storing sai d thlrd gate
CII‘CUIt (GS) generatlng sald con- there|n prograns or data for sald

o o o o o o o A~~~ N\




9.  The ‘devi ce of any of clainms 1 to 8, including 5 output nmeans (&X)
controll ed by nenory ad- Revendi cations dress signals ([err]) for
passi ng said co- in& dence or diEROB2ABAEEBE| gnal to saidi%exter- 1.
Dispositif a circuits int egrds a sem conduc- naI t erm nal (TO)
teurs c ant. 10 sg ircuit de e gRO\‘/'é

EHBM) consists of a ead onl on |rd gat (G3) gengr con-
:;ng?g\égé %ror?%%)é 9 tg lg)ﬁ 0 rotp{%te and for signal (OC)tr enaga%d a dress ggnals
d' un term na ext di I eur (TO) est adapt ~e d%ta@aff md'cate sagt edemr %'saledﬂ The -

devi G2 Qhe ANk Qf arfyl GHickinslt fo0s, Mwakifer §i N car ter| par un
Ci rcul t o@QRRRMAL @df co'ﬁ@éllgd spma%ryrha Ci rCUhLve(\@wEi)ons ncl udes

(CVP) pardss Signana (a0l .ad) 6 HaBinglQ&id do0gr am a digital conparator (DC)

mees | Umgidéhc® aF Hisdorddhtidi dignali tb Gald oxtéle MENDI.T EDigbosibi $ leir@é EntdpidsCali sbmicEatiic-

havi ng aalteriigdl (TO)put  (ROM A un signal densureentbrenaritr d par une coupled to
t he out put of said conparator (DC), 1 bor nen aictiedd mémdre ((ROM), dédk Ja sot-
ener Thecdesicg ofdny of didimsst tofd] and-férinep ( F3) cdieplesdddnoses hogpantrpiss enf direction
resul t apm ardi€ cbipi hci dence ou de di scordance dui Emiina sktérpart Q3 iast edapté¢ @) and
suppl ied with a 20 audit term nal ext er ireaniére(a@p.inhfoke.st cl ock signal -

([ er rii) Theaglryice of anyod ¢laimsi Ditof 10popherait) coupl ed easaciriséopae un2 circpit sqemMparatpyr

SOl on | 8P4 eomPRring Cleut dFMR) incledess | oquel Sput dFMBhLPesr fCP'f‘Bafeff'?ﬁ glonndag pr - and
suppl i ed vﬁ‘i‘q‘n‘a' W@Eﬁri“’fd??)cw t de nﬁrml re co Mgt °"%P“s‘?90'6 ’GI ock

R B

to an Og&
id frrst gate cr and su he r u
(G2), st clock sngn I Udl t SI gnal de

coi hci de“(‘a oﬁ'dEI ﬂi’edf a§toutand Seﬁ.or\ﬂ u'ierlI)A Qpéreéd: r%tlon1 qﬁ‘ns lequel

di Scordﬁﬁi%?sé?&ﬁrstqu b %ndaﬂﬁ Rd Win Une Pl U-jedidtire@’d® n{éﬁv‘éi’é?&‘}ﬂp?éﬁ& ¥noThédmdi-0 @
first sgtsefd Bbdkgnal (3)phdshe MPRENsltES donnbeg rre@ioMM-es ait 6t6 levels
when sakgld GRRBEALIGHaI (Che UPVH Stehe 30 conpar 6e avec une pluralité
desdi tSsa:b.gnmpmopsm)obemgloa@laaaee ofitt gnal , sarmisposhitselr GOREGbGICdtio0ft ou 2, dasnt r ee
corr esppitdegs (G@yYxdi t es donn6es pro- out put ibaweldh Sortd kit Sighatl de compivadeau ( DC)
pro- wherelrseid st andisekend tipflaps ¢Fas cor danc edesdisgoradnce et eiffentoés aprés qalaneopid-put

of sai dF4yeromsbetivelp-sétitop firstsetiof eytmti ti f salraié desditasvdontiies praganmn@es dh A

| equel [eialy when sejdirlomdaratyy (DO3 qrwyivis | ngut  of compdrép pvergme pREIME| desdils tsigaux
donndes gkt Wanre signal ond to ascond apidf gat e ci rdiarirée camespopdant quxdiies depnfesypse- gate
ci rcui t outPyy e'ar\rhefesar%?qméraﬁr (R%Pf?r ural i t4 YRVPRSEs. (Gl) to a pr edet er m ned

l evel i H‘H?soljg‘gi:f? :?j;‘é‘; S naI s f,rom sa'ffd ICOa 2‘12%0 o s'?CB

D sSposS W u SI ) I f

when SAWPI%R cfsecr et 08 G gﬁa'r oo cfg' %ﬂ g
second rf“f"l't ﬁ'&etl‘:ﬁ% d ‘ev lrsf lée %fcu aid secor‘nla une ey "Ea (5'ar!?'s est
Commnd SD D%yel S osr selon la icatio ou_4, dan

d’ un si i ﬁ£ .dad.’éi' ahd C! rour’t | %J&d uncud evice

of clai eaclﬂd i @;fse(Fé' r&? éms.a%coﬁa aggp CONMyl as%adac&s&e aageepa; uhdpite (G2)
6. Di spespitideisel on 1 a revendi cation 3 ou 4gundagnai fadidstd) eivbyis Qldit Rikduit de
connect ed to said external 45 lequel |a ménidire@rolydi t signal de

COi n‘crzderm:eeww df efaiih N8| whereAd) saicodipuk St | Nnput coupl ed to the out- de

di scor datage casirisesoarsacdé gapacircun (G2) r cui t 6pUispotitifsalonl s @eadidatibh BPuf4, dans( F4)
and a sébaingdts outpullsomesipst kgerid GBUNT) &n sy riedwelonsutiredudit eigna! dp adincideogslaad t o
recei ve tamin@ ATQlok firsl igpr fco Yo the outt adi t e opler discprdancel estcompandas serin drenit

cont r ol Pyt seighgecondyflipriorolF4)tand a dcation e e9aPHICEHAUNE) efctradregisme avec

di scor diRetecodnieghtg|regsiye asventro'zsm%s' tif scfdin °P°'ﬂ'ﬁ'ed‘h?félpéré'ﬁﬁhe des

r evendi for santgllieg tha timing Q‘éfferﬂpﬁ%?F"T ations

dans 1e§ﬂ‘él°°1“ efcec P‘r [Fpardapemignal (gt e¥r ¢ '°°€’ 'P'éh‘d‘ed’é%'c ‘P‘Pé ’ﬂ’@"%l n-
13. The SHo1eRe gimiegl T 12, conprising a th g dans Ip ZQ""'E% vant

SS

r e
A mei it 6l 5ev5099r&a£§u9 i’"ﬁ‘{’"s'"ﬁi%‘fu' ;tﬁ)s gecfo% 6 % %ﬁjﬂmmn s 8 a0, Lhe
circui t inp f sal® 5& Pk 5(G ) ﬂ&%ﬁsdrﬂlﬁﬁ 4)%our rla%?: its
i nput s QEHJ iApltd Qu |€d3f6' R&ive & ré‘s%%ugs' g- tioh QB rédéitas’ uﬁ Gr@% I’sbr?&HeS de
conpar aing (olEs dBdgnatingL£prbdelerdifsd &0at i ng a predet erm ned se- ect I on state
of sai didaRNDstite CoF lsGiti henloOMcuit (ROME> L M S * 1% EP 0
215 464 Bl 12 fois qu' un signal de discordance a

produi t prenibre et seconde bascul es b| st abl ejl mﬂ"j! “u rﬂiﬂL
| esdits noyons de naintien (F3, F4) sont ré6gl onds

ni- (F3,F4). : veaux de sorti e.
Di sposifif solon |'une quel conque des revendi - 5 12. Dispositif selon
| a revendi cation 11, dans |e-




cations 1 a 7, qui conporte en outre un mcro- quel ledit etage de
sortie conprend un second processeur (CPU), qui execute le calcul sur la
circuit de porte (&nidont | a sortEPep 28 46aBICOr - base desdptes donni des
programbes dudit cir- dee audit termnal ext~rieur (TO, et conpor-
cuit de m-noire (ROM, et dans |equel |edit tant une prem bre entr-~e
coupl ~e doif gudbpignabdejdiscordagagia €% rodiinpi r e ( REIGINIGESt otc GREPPde Lkaseplegn distablpy

| adite se%d??d\%pnbaPé‘b!fF@tsUP%%?oP%"\amﬁ" et une Bl Pt MigpR syulesdip fBroPdsenian

el le des oY seconde entree couplle &%a“’fr%"f%ﬁee a recevoir grammes
ou des do&neegggﬁ edtlalgomrq?:ec egeervgr_\dl- s 12 Blsposm'l selon la re\%ndllc nde. { O our
q lC

&
0" appl ﬁraﬁffnﬁ e B e donce G jpt fpaoce sag& g o
¢ °°“‘°J§‘ I, une quelEBRARET " ot &
moyens debsapt g A §des

term naI

b%é& sd n
(1. ﬂé i §ﬁ ;
Si gnaux cu'cun de mém (R ﬁ&@%&n&ﬁ;‘uﬂé FHON 74 @ T eYER bdcBlde Ohs biktadid (ﬁ;, ot une
d' aaﬁ’/esse}ﬁé Eﬁ&eﬂ dnidfide on-oliétdds ROUT T 1 aN- seconde entiéd Houpldd delrRinidte ARcevoir
circuit oma:méstda de&58dnnsddQdlir 16k niierBire- © | edi t usbigiabde dMMERIBNOCIHRBCRmMAENIAE
di s- @6deli eP@®St raccordee a | a seconde enidagencsldraliplicaton dhainsighabdsiotnci-
termnal ext~rieur (TO. 20 second cidéreeliol del@lisp@ddnce audR terdinalckatdt
| es ens. tDispdsitifselod I'owujpblempqueddes nevendbr € 1A r ecdad(0).des 10. Dispositif sel on
| une quedatamqué & edmpevahdes moyensslegnaux d' adresses (aO ...a3) designant
un et at csattieof32) 1comngnddsopare detursignaux i cr oidl Bigoesttif eeler la revenﬂwatlelbﬂ%rwmn@- de
sel ect | orf'atkessas de mégmoke dR9..4%)- Pasr fiewri ts i nt dgandign troisiéme circuit de porte (G3), dont la
noire (RGV}S““’I lerliti sSiong! dgj ceingidRace py gflie- de port 60’!593" raccorqégsd)la iogtfier dupi dj t
SI gnal deo Pﬁ?éﬁ‘éib‘e’!f‘l“a' ﬁéﬁ?}t‘igot)l f sel or't"’l une E‘E?H‘ G% P&'@s % F\‘Eﬁ‘ Jos en-

lQr's ue e di t naux d' adresses c Ccqu °i °'“ ﬁ’é!des
3*5 o NS R BBl ST P g%cg L
ratéuf ( %( ' ms‘ f

i m mo:re (RO CI cu
m-noi re ( n corrpar ateur nuneriqug, (DC) (g rwu ant b n t
(G) pes ﬂ%&\&f 4I3f ritojueicontue debFovEit a”SF” ti C%&) Idrédfde ei%%élﬁe s@RA&Q %%dr@s &
sortie tidns G 3'B2gant @ &‘I‘red:z it compa- _ (20...a3) indiquent ledit état de sélection prédé-

I nt egr | er&@urliohl) @mb@kechal t ung m t ei nem Spemnind!aRit RFARUOMEmARIRGME

bi stabl e (F3y céfpbrateur numériques (D), kineprs- (ROM), von dem di e Ausgabe pro- ple h
l.a sorti emi@uglictit §g porleqG1)Poksddant uskcprPpOr 3¢ Patgptamspiierid er Dat en an ei nen
ext er nen rAdecdntréeBeo(ifiiée) 2 @i sortie ciodieddinpatn prem er signal d' horl oge 35 (TO

i nhi bi er bawewi(®¢), (0), et 1. Integrierte Haibieiterschaltung mit einem Spei-
gakennzei chpet prdmigeshbascuie biskible dFRicotrs- une s eclsdmgie (ROM)Cvinedeni die fybgabg Prb)
coupl 6e  Plée 2 lakgogleudiCPipioy cireuit/de gorei ch der g@aWiRGAY Ipra@n einenerderren Apsckiulie

| adi te priéi pirrecayens ol Reeni¢rstignal d'horlogsheskr ei S(W'eﬁ’ars' el esenen

progranmi @9 bl e (F3) et alinent ee par un secorfigkenn °t durch einen; Mgy g'Bﬁ'lsen
nmt ei nem vYP EFTERPESCYIR PP"?\W“) | oge (T is 8@ ‘f"'ﬂﬁ‘F@ h s doy P8l 6.6
& 40 S H’I' de "I“"tE))"' ?a}sﬁ‘f' @ﬁta Ei ngang s

an eonen n sEQé’B Bl 29€ de Sédr i or gnals ap einen externen An-
schi'uB Gzl €sd |tes prem br gufils (f®con- de bascul es

bi st abl es (Eﬁdaﬁgl)eq@prggd,tgpﬁ,bﬁ,jé% secdr- 2. Schal tung nach Anspruch 1, wobei
der Spel -4 gRsulssCERasds B FBNonE Pésiteh Pl M £r S&ﬂ\ﬁtﬁﬁh"Ia& Anspruch 1CWEHeK 8&| Spei-

ei nen Fesidep plssdatiembit@l) unlpidntbriensaiiioni Veaux dmsriGéis sihed FoQiSpRighie (RGMI umfast.
conpar at eda niebix) deCkettic Wirsjué Bdit tonpaagead de coi nci dence, et sur 3. Schal tung
nach Ansp@ardélidre deeld sigihl devodieidestecetisiy secontl Spiwitung| ngcldénspiushe hioder @ewshei die e

si gnal ljh%ﬁ? s daAt rn?hf':sz gtﬁj’eé égj)%gf dtj"}\igab ﬁ‘f Q%hé%ﬁ
2l

| ors- un sacand ahsemilie Sle iveauz delemtie-lorsder Di sk dustiabez dés- Kejezislenze dider Righorsianzait eur
(DC) del i suedediincogipgsatair (DSh délivigrianl signel nrval  er ooy einmpalaerfelgh niackesmr melerdeder de
di scor dandeediscerdance, st prograpmisgier Batenarpit @efrenen BRpn et

mehroren i hA@ns legyel ungzsedie [dacjarlite seAadesor ti e dAPTPEERde Eigangeigialen verglichen wor-

sprechend’éﬁc‘ﬁl 59 Q‘rF&PP;'ﬁ?QV‘é‘P ‘i°B'hen Wor - dB‘h%’Ef’ul e b| stabl e (F4) est
coupl ee a%y P‘eﬁ np“’"" v ol

de t aus rrehrere S|gnaux dudl

®e entreo cui t.
(Q) pourpq“T é p‘?ﬁe @Uat d& p rtSOIh ten °ﬁ tabs m{ir Iie]
nach Anspz'\}, o2 pr % 'a |veau pr It aps SAge
aux t
conpar at eur ( s ausgel esen werden. m bre bascul e

brstable (F3) | or sque 'gg,d;;zg‘g 164 o  INBITRLERL L

nach Anspruch 3 oder 4, wobel die (F3, F4) auf elnen erstén 'Sat'z von
Ausgangs- Ausgabe des Koi nzi denz- oder Di skordanzsi - pegel n gel egt
-SI nd wenn der Korrpar ator (DC) gnal s durch e| nen TeII ei nes dem Spel cher -

o o o o - /7R A Y T



zehgt, und 6. Schal tung nach Anspruch 3 oder 4, wobei die wobei
ei n Ausgang des zweiten Flipfl ops Ausgabe des Koi nzi denz- oder

D skordanzsi - 13 (F4) mt ei BR219dB4 Bh Ei ngang der & sten gnals durch
einen.mt dem Vergl ei chsvorgang Gatter st ufe (Gl) gekoppelt ist, um

di ese_ayf s nchr.oni si eriSen Zdhl erkrei s ( COUNT est eu- 70 _einem
vorg eﬁ e glﬂé nsgrﬂcq: ﬁleé |5| W’betﬂ? die ar t(F auf oinen ersten Satz von Ausgangs-

Vi terg rce S ‘ﬂ ﬂ‘é’ rrpar at or g:%%gﬂ??t jad wg?'b?eéKEP (ﬁ)c)( F3)
i nhi bi e zU f Aab s&& n eeI nem derzweten von\f? ngs e wenn der
ersteu ?ef |pf g 39 F4 auf ?:Jto BC)%aﬁép

ghal
eane Ha ee| n- den zvveMen Ausgangspegel uot g . %ﬁ
Hal t &) d&andiginadi ﬂ%ﬂ%chai': r QG LoePlis KOr danzst giales o Uiy '“‘
12. SCh%ﬁé AEEAR AP Ty Du&klardaN!Q ei die RS mit 'e%ﬁnré%hg éﬁBgd %: die
den Enp ﬁ’erhgdmcéhen mit dePRGSIEHsIRgaRy N ZVei t Qattbrdiute . Uth [diese auf
f ol %dwnchrM%ﬁbﬁlﬁm§ﬂéilQmm Qostatel hignder teinem vorge e'bsﬁen bt 2EiisRdh, dar disdem
ext smenedArschl uB nachdem emn Di skor danzsi grabiteRiEeu Sign@snthen dem Kompdrakéd)
ver bundenen Ausgang, einen an den Aus- und (DO) shedasidestd Bipfiapr (FO)hihibegt, ¢érd, F4)
gehal 7. eSchalt@®Q nachasinprdds Asspsitche 3 Blsigpf | ops ( Fiky emteqens clas owsite Fligflen (F3, F4) auf
nen er swelei 8arvg@leighskreis (EMRkaineHalideinen Ei ngandpn zweiter\Adsgerigspegen lirgen.
St euer s rightuab IFY, GF) zuputialiSe Hed Kakzigenzachrsei nem der AnsprUche 1 bis 7,
Zei t st eqesr bisordparsignals aveint 0!!'99'"K!§'r nzi dei%-Schaliupg pach fngpsucd ild, wehgbdie Aus-
M cr opr §piesiagent %den 'ERS@E naghs k or danzsqa"gwa!’@ e E}'Qﬂe éi@F%?‘WEr(G?inum'der

ei ne Bef¥eAFRndewleic] Brisser &;E?E h<;f9> qf s’é"scu erten
Dat hff| v S
o, oo G i, (s R Sy ot o %n#g %@&3 g’ §F4)ceschiosss

Fest spal ‘her besteht, der Programre zu A elgig%a, er en
AUS ﬁ%g&:gr}uaapgﬁen%%ﬂspfr&& qngE é/l kr opr 02fe§§8fer ng des Ko
E' n @Qneﬁ%n r@pgr ) chert. * oder Dlskordanzsugnals an den externen An-

48N Eifs BRI Nadighind U pligfafl Elsnganagniflirepaunaiiisi gnal e (a0 . . a3)

uf nehMpertefliDBtef 3O Bork Speiherkris\@oMyNg nach ei nem der Ansprfche 1 b| s 8
St i M eQurbiBHnC WebeZdbs Spdiche @R (RDMY swfier Kr ehs. $onhbituRd AR Ansiich N2, umfassend sine
Spei chekméh csegeRrhgNBdsBht, dor Prograi@s ( ROV)  adiige batiarstyi® (63), ddien Allsgahd &n den
Gat t er Stoder Da@lr dereldikrogrefb®@tiPURSpeiAUS gangs Siweftan Kikgang detrzweiten Gatterfi@8)(G2las
St euer sicppmal (OC) erzeugt, wenn Wit essgabe ahgesciasservistdmn zerep dinpinge Adwes-danz-
35 di e Adressensignale (aO ... a3) den vosegsigpelda0. 33)puinehmenn did @iner ke-er nen
Ans c - uBphaftn@)nach einem der Anspridghe Arhit 8Uer zust asiomear Asfaudradstand e | Spefpheri¢arON)
angeben mit] (eineSc [duich U Sgeiehaterreaserigngleler  Anspr 3ee KROM) apgeBery wokj dio diife Gafierdivn
i ntegri &30¢-a3) gastpysrien tAygé?gs fa [G2) Ebi | det i '81(G3) das Steuersignal (OGC) erzeugt, wenn
40 1. SdYpiteresba 9?1 Heiideng; ﬁgﬁ‘?rd'é’?mﬁﬁ%zpr Whe 1 ‘B? Adrpeponsigngle (aya3) den vorgegebe-
Ver gl ei S92 E’W"\? WP {10 nen Digital gﬁ figfes ?rﬁqsta(‘%ﬁe Seairerechaltyng

Gatte S dem Aus orrparat ors (DC) gekop-
pel ter? t«gihjﬁ“?ém he'"em Serr)\n lrl r;m;&?i% Ausgang der ersten Gatterstu- fe (61)
gekoppel LigiSet m e| nem ers aktgi gnal (#) gespeistes erstes Flipflop

(F3). o und ein mt dem Ausgang des ersten Fl'i pflops (F3) gekoppeltes und

Mt eiNedhafithgdash deni RN AdpKibd OBidlo, (#) gegenphasi gen zwei ten Taktsi- gnal
(j 1) -gesRni abrBrghhRiddRSchP) Wikep (F4), des- 5s sen Ausgang nit einer
Ausgangsst difer Digilon@aratok@ppel t i st, wobel das erste und das zweite Flipflop
8 * C LeineMrstd Gatlerstufe (G1) mit einem mit 45
dem Ausgang des Komparators (DC) gekop-
pelten ersten Eingang,
ein mit dem Ausgang der ersten Gatterstu-
fe (G1) gekoppeltes und mit einem ersten
Taktsignal (¢) gespeistes erstes Flipflop (F3), 50
und
ein mit dem Ausgang des ersten Flipflops
(F3) gekoppeltes und mit einem zu dem ersten
Takisignal (¢) gegenphasigen zweiten Takisi-
gnal (¢) gespeistes zweites Flipflop (F4), des- 55
sen Ausgang mit einer Ausgangsstufe (G2) ge-
koppelt ist,
wobsi das erste und das zweite Flipflop

; R R0 R AL



