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uni t conprl sing a protection unit and a menmory for the storage of at-|eastg
one proggam cbnprising a plurality of programwords, said nenory having a
“port for” e exchange of address words for correspondl ng program wor ds.
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conprising a proté?tef’gn Pﬁa@é&%ﬂ% rsrseizrrgirg ?g#q?hepsegtgor ge of at f"east one
program conpri si nep §1p1|2ui1&$31~t yThef ppqtc-gﬁm wektdof thei pemepnngt (RIPEERFSa port |
f.or the exchgnge gde pEhras Siobes Gtof&d 16 AheCRdioRsli 4381 RHt0YI RFe)od$ingsai d
protection .unit cg - recognition means connected to said

‘port and provided angf“a‘ft«lg‘8g’g°rﬁ%z???éeﬁﬁt of the flow of programwords at said
port those which bel obPeyites ahjetedee aontyrddedrbyup, dath eprpcespoancompriee of said.
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program word, said reco n|t|on means ré% urt her prow ded for
generating a commdfarRagAR) tFFF’rdegbfcﬁ’@‘ée)t’oa’f’nét? obhithe P 81 % PRPEFGPam
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According to the present invention there is provided a
20 memory unit for use in a data processing system, said memory
unit comprising a protection unit and a memory for the storage
- of at least one program comprieing'a.plurality.of program words,
said memory having a port for the exchange of address words for
corresponding progran words; said protection unit comprising:
25 | -'recognition means connected to said port and provided for
\_/ recognizing out of the flow of program words at said port
those which belong to a predetermined group, the program words
of said predetermined group comprising an address part for
_ addressing a further progran ﬁord, said'recognition means
30 - being further provided for generating a command signal in
response to the recognition of a _program word of said
predetermined group;
- first modification means connected to said port and having a
control input connected'to sald recognition means for
.35: ;receiving_said command signai, sald first modification means
' comprising an adder for forming e modified program word by



8410712 | - 2 29.4.87. adding, under

conttol of a received command signal, a value to the address part of a .
-5‘@ ed programword- in respect of whi ch that command si gnal . .

genelat ed, sai glur?zgt nodi fication maanszbel ng connect e%? 83 dat a dut‘._ ut
of said 5 ry unit for applying“said nodified og'r m wor ds a
data processor of the data processing system - second nodification neans

connected to andﬁ 88ES SnddPPUbne@b1 12 RIRIVed! BidnahP's155AST Y1 AF 2G4 €SS

words fromthe tﬁiocessor and havi ng a control input connected to said
10 recogni tP8raddEesss PREY of ot diegrhitgd seROgTEM ¥REh dnsTesRart ofai d second
nodi fi cati on nNeamdck AHRE | cohBghdd sSaHall et gopratdd;Ubd1ds Qma‘cor mng a

conpensated addre sub ctl n und cqnt rol sai d, command :
signal, said val™ uéi?ic(?w” r}‘%ac“esl %e 55“% §°cf \%ﬁt cﬁ“‘\:/%’s'f °€ﬁ§?’§t ed by said
dat a proceéessor. megexrylsnit forrméqbtnmﬁaidf m@tﬁ-lféleMPﬂnaedwqﬂdogq amdakar d so as

to conpensate fcym;g{ggoadéy Eh@maggrﬁ‘rggéggng gryspg; aining said nodified
program word, said seco?i %'Ei“&l cati on neans bei ng connected W|th sal d port

for applying sai%¢°® dBFARE SCARBPEE Lot 1B FASTBTS 108y °5 0k a
random nunber gemesowt onithefvr mgpcei\dmgtaddlresmpurdscdrmechecﬂato said

recogni ti on means el eok AR Hivide icdn AR Slialeaaneh Ragyi ded for

generating said val ue under cont recei ved sal d conmmand signal, said
random nuiber g&REPERiSion, Besnsy far rapebiine S9id ommeand,Bispradai 221di r st and
- second nodi fi catsesndTRodiEi2Stion meahd! congpiiyp N sabtrdctflgieiidattcior. | N a

data processi ng gygl ik BOdNINGa ANELR Yol bt AREGLALAY Loadhe Tnventi on,

there is always 'sone drif ence OW" Of ’ormat’i on words at
the port of the q@ewtﬂlyoérv@i#mmwmaaamimmaecﬁressa seesiard bet ween €

menory unit 30 addPddd W6 GREA P GESSAked NP U!ihhﬁt&nﬂrd&s§&ahp&1 programis

copied or_not. Durin or ution of a f he
pr ggr ami ¥ exec lfteéﬁip%ﬁae‘% gﬁ;{ P’B‘%(&gf& tAFEBR AR '5°%l; 8‘2 W}S‘F cngEF'lsﬁ'ée
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the second modi fogdl isafa IREGR Wbdd£18DNok Vadhad Phetog 'REELLEE AT &35 SI gnal .
This nodification wll onpensat e for
port for applying sald compensated address word to the memory;

and
20 - a random number generator having a control input connected to
said recognition means for receiving sald command signal and
provided for generating said value under control of a received
said command signal, said random number generator having an
output connected with said first and second modification means
25 for supplying said value thereto.
- ~ In a data processing system embodying a memory unit /
according.to the invention, there is always some difference -
between the flow of information words at the port of.the memory
and the flow of data and address signals between the memory unit
30 and the data proceseor, notWithstending that a program is copled
or not. Dnring a normal execution of a program, i.e. when the
program is executed under control of the data-processor and the
instructions are executed according to the conteént of the
program words,:the second modification means will modify a
35 received address signal. This modification will compensate for

the modification performed by the first modification means so



t he rmdlflcatlon performed by the first nodification nmeans so
3 . 29.4.87. that the correct address word will

to the part of the nmenory. The normal execution will

out put t ed” the data output of the menory unit, wll
the copi ed program naking the copied program usel ess.
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. during the normal execution of the program. A modification of

that address part applied by the first modification operation

can efficiently disturb a copied program.

20 A further preferred embodiment of a memory unhit according

to the invention_is_charactefised in that the program words of

said predetermined group comprise an opcode part, said

recognition means comprising'an_opcode decoder for decoding the

‘opcode part of the program words.

25 Alterna;ively said recognition means may comprise an

K./' ‘address decoder for decoding the address words which correspond

to the program words which belong to said predetermined group.

Simple 1mp1ementatiqne_of the recognition means are thus

obtained. . .
30 A memory unit according to the invention

may be

constructed using an integrated circuit technique, with the

memory and the protection unit being intezrated on the same chip

surface.

. A memory unit according tolthe invention mey be embodied in

35 a video game module.

chip

be supplled

enrbodi ment of a thamithe iporrectc eddmdsngiord wild bhenseprlied tostishaeetcioéri sed in



A nmenmory unit according to the |nvent|on may be enbodied in 35 a Vvideo

gane. nodul e. 8410712 4

29. /m87. A data processing system enbodyi ng a menory unit according to t he
in on may conprise a data processor- having a data input connected to

t heNeat a out p@fl ‘g? 2the menory unit, an dddress output céinbeBled to e

addr ess i nput of the menory 5 unit, and a program counter which is
settabl e under t nt r lve ta signals. i nvention will now
. be described in eta 3 P‘Q‘t"ﬁ%;%%% ence ,{,&%{,ﬁ 58%%'“ “nig ac&?a% fig in which:

‘the sol e Figure thepieanion asgiceppiiseed dbr-%)cﬂmel#%grdm"éﬁs a daaferred

embodi ment 10 1np@f cBndldted RoOBRS QbW ol Cot Qﬁt)qm.bfsg wR4{BERIY unit
according to tgggrl nvention. The ata roc ssin sttemillustrated in the

Fi gure conpri 2 RhBPh GRPECtE ’f%i‘sp s%o*he PePBEY exanpl e a
m cr opr ocsassomniﬂ'henmmprggM|¢ouooeq)whaﬂs 19 seerally dridlerfeite ddntrokxanpl e a

ROM or a PROM ¢ vy Qb 1gn|t 24. The data processor and the nenory
unit are conngct eto eac ﬁac %& means of an address bus 11 and a data

bus 13. The nenDrTyeaH’det‘ﬁ'émp‘?’Htleﬁ?‘t &n desrribedeln dataddt 8k 0 each ot her by
means of an i reféreake lwsu?eBaccﬁpenﬁrngtmtauﬁm 1umﬁ1cﬁcumrsaesn@ﬁegmt|on 20

means 16 whi ch _have |r t nect ed t the nte The
protection unitraso-ed ?ﬂpslégio |‘r’is:ct°p‘ g%ﬁfaca i rrtaearr't"g5 H’\/\7Fb1 "Rt have a "
second i rput @érm@etewrpeeqsms isystem ginbdsiyin® 3 memry vfniFsétccaadiaISOER put

connected to the Qabgedods 13, and second nodification neans 15 which have
an address input 2 connected to the dress d an address

out put connected t8°t9752] PROGPHLPELIFE TS &%‘Fet 71%#9 %‘?? “ﬁ§ed for the
storage of at chemsisedre nproryr emitwho alnd cadabe pesasadedsbfort eranpde aa -/

processor. Th CofP, n f o r ds. Each
o1 ogr am 30 %1915%95@:%%} ety & ﬂ! %ﬁéﬂﬂslls 9 EHoQ? %mngsr’{/ e Each

ener a coriposed
program vérd iesaplsr @ f 5t°%°r%‘é’b‘ec‘!‘1"vé Rféﬁfﬁ‘;imf‘dt!‘éfl%n heR® ARE4E t s
respective adgeessssor 4nar theOfeddt® WHNDARSL cSnMRQEEE Eb ghchOother by

means of an address bus 11 and a data bus_13.' The memory and
the protection unit are connected to each other by means of an
internal bus 23. The proteCtioﬁ unit comﬁriseé recognition
20 means 16 which have a first inpuf connected to the internal
bus. The protection unit also ¢ompfises first modification
means 17 which have a second input conmnected to -the internal bus
23 and a first data output connected to the data bus 13, and
second modification means 15 which have an adﬁress input
26 coﬁnected'to the address bus 11 and an address output connected _
' to the internal bus 23. ' o/
The memory 12 is used for the storage of at least one
i)rogram which can be .e:.:ecul:_ed by the data processor. The
program(s) comprises a plurality of program words. Each program
30 word is generaliy composed of a numbér of binary bits. Each
program word is stored at a respective memory location having
its respective address; A pert of the memory is connected to
the internal bus for supplying address words to the memory in
order to fetch the respective program words which belong to
35



the internal ‘bus for suppl ying address words to the menory in order to

fetch the respect_lve program wor ds whi ch belong to 35 8410712 _

5. . 13.1.87. that address word. As suggested by its .
denom nat on t'he protection unit 24 serves $o protect the program words, =
especi al I'Y™agai n8#141Regal copying. Therefore the protection unild.bddvi des

that for a nunber of program5 words outputted at the term nal of the
nmenory, a nmodifi ¢gid ainReM@&on is applied thereon. Several
i 'mpl ement ati ons are possible fortgtgkﬁ@g otection unit. The oger ati on_of the

dat a processing syst em wff|SUEF ? i SROFRAE, E‘P%PE‘H’@E éterred
enbodi nent for thmot@gt@@tuﬂﬂprdgmaﬁthmdﬂﬁesmmmabdﬂmﬂc@ym

protection unit, Tf,épeg 9&%%@%%9@& +agdyU b

decoder 18 and a random nurtt};rF> ener at or I rst nmodiflcat F%r?a?reans
17 conprise ah a¥ees CHFHLRR PF | gt PIR Ve SO S icatA0R Operation
subtracting- ci rcustapibﬁiedTlnhen“eendom nunber generator has an output connected

VIaallneZOtoanlnputsg%iS
subtracting circuit. Anmon u{ﬁﬁ ramwom%s stg 3 & %@Lne%%ﬂtiﬁ%re are
the wel | - known J%@ﬁ%ﬂtrl%tqfoﬁ*ée ﬂﬁt%ﬁreeecssm ﬁhﬁe@q‘ﬂﬁdﬂ ngepe deseried srish

01;] the program ceuf&:ef:ce ‘ébes@refmea RvbbdiGeh® For 4he pﬁegﬂbﬁamle.ms ey T
characteri Stl

decoder 18, ﬁfl S an %jﬁo%%% ecod‘grg gud%%%“é"s‘z\%he opc%ﬁ@o’%ﬁ

pr ogr am wor ds ouﬁﬂmrtieﬂ aaﬂmmetw denedere #8r §nda A (randenp Inimbert generator 19.
internal bus 23. THbeArae nBsIx icasiohUsddne™M 7 e off83961e8, adda® 29184 ithetded6id ON

decoder generates_a command si whi ch iS Iled vi,a ling 2
oo nanber " goreRiARRRE bR Hiirite s SWRPxiiny Hibdel %t Fabedt
circuit 26. Ther supsr géneratordbas mmg@nmqtted vie gjdine 20ek0 anringdbrof

nunber which {gs mdﬂégaﬁaatd bﬂ%ﬁ@tb@ {ee ﬁﬂﬂ%&c dib&usgybt racting
circuit. The adder which is connected to the i nter 1aﬁbus 23, has alghe

recei ved the program wor &R e EERFHIT B ABHREGE PSR o Her By RFS
control 30 of thwe]:bﬂmwrdjmlmmuuh'elmddmlcmddt ashd thee equaldstapnunber to

the address’ part (ipdicati B8 thBGrRGALE Sourdtlr M¥heke YA URRrRt1ddiak-d UMP
recognizable by their characteristic opcode (operational code) part.
20 The jump instruction decoder 18, which is an opcode decoder, decodes
the opcode parts of the program words outputted at the port of
the memory and supplied to the internal bus 23. When a jump instruction
is decoded, the jump instruction deccder generates a conmand signal
which is supplied via line 21 to the random number generator 19, to
_ 25 the adder 25, and to the subtracting circuit 26. Thereupon the
.‘ N random number generator 19 generates a random number which is supplied
- via line 20 to the adder and the subtracting circuit.
The adder, which is connected to the internal bus 23, has also received
. the program word which comprises the jump instruction. Under control
30 Of the command signal the adder will add the random number to the
address part (indicating the address to which to jump) of that jump
instruction and produces a pseudo~jump address.
_ - The modified program word with the pseudo—~jump address is
now transmitted via the data bus 13 to the data processcr 14. There-
' 35 upon the program counter will indicate the program word at that pseudo-
. address. When the data processor 14 thereafter addresses, via the address
bas 11, the memory unit to acquire the program word at the pseudo-
address, this address is transmitted to the subtracting circuit 26 of




I nstructi on and produces a pseudo-junp address. The nodified prog+fam word
W tht he pseudo-junp address is now transmtted via the data bus 13 to-the
da.t'@r ocessor 14. There- 35 upon the programcounter will indicate fhe
pro§yam word at that pseudo- address. Wien the data.processor 14';Her after
addresses, vi 3¥&% address bus 11, the ®enory unit to acqui r&®thhd p(c')éram
word at the pseudo- address, this address is transmtted to the subtracting
circuit 26 of Tl €5 memts . 13 - S :
modi fi cati on tnhwgans_. \f e?‘flrcgg]éoﬁ f‘%annsdeqt% rﬁggﬁt 0- a?%%?%%%%%?éct‘i ng
circuit subt réet ssublfeagting sireiih 6rbETeeks t the pandemonumber) foom thadesendersmi t s
the thus obt aigaeessd ahditRahsnd g8l @s st ‘S indITeF iginddiress thgheuction is

t hus correctl eciyted.. 5. . ach _sub uent pr.ogram word
out putted fré#rgﬁ@ #é‘?‘rﬂ??p fiaad o ?n%?sacﬁrﬁ?spﬁgn%%dﬁon is transmtted
t hrough t Be adder 25 Eashosubseauenisprogran whsd cutgutted ifirom theimeyery t1Re
program county@icRfist A&t dahapPiAesHabn ROWRMRMitHAd theRipagr fgrward to

t he pseudo-addres the C jfication,nea 15 retains .the dom
number for sﬁpl‘%ﬂ@t?ﬁcigd‘ﬁ%“{gg"eﬁﬁ%'ﬁ‘?@"ﬁ\j&%‘?mﬂbf’%@&ro ress *
bus 11 by t helatatpropessors Jewevaf,ohas beemsheppedoforiard lte thenpsepdo-fiddgess,
continues untipe SdMhE Sloali FBAE LM hbaHs! 19 RetSind O F8BcR mirber -FPOdd- Of the,

menory 12. \Wen t hat _occur uy I nstruction decod 18 .agaj.n causes the

r andom nuffberTgErPa e ?@i’t 8% (fggraéiéﬁeﬁ?sl’?;l 'é@’ea‘g?&ﬁ r S8 Rurber in
‘adder 25 and datthtpracéssoy heforeitraGnisSion toldhe @ooper at es as previ ously
topl ace a pseudo-|j urmmﬂg_, $me &:h8 ]d%%,@hg:u . '-I'{“'ﬁ‘t %)eﬁl tion
means 15 substitutes t edén(gl\?v random_nunber fglrﬂéﬁ'gso_ %ﬁ%%rﬁﬁ er&?n
order to addré®s- FREL meRbrEre1BEEEY e | WPt Prevast JUP JOESR6EI ansni t 7
t he pseudo-| Gpodadn&sgadd catised fke Fandony nihiiet deflerdtort 10 Tovdpérate to

Gt ored 1 n oSt Yrfler PARLAHRL, 40 Sk ton Ui obiPedbun) BTl dor P
modi f i cat i on 3988 L319Parates af gEVERSEY Lo Phaced drRssude-Jpep Gaaressaer 8si on on
~the data bus dhta KoePPIS Ehé) Gecdrth odiFecaion MEhoISdsutst ot s the! ige menory 12
be. i ncor por aC EHBTR PFELCEE: SF A i TRt B ched o didtart tod hellbay 0"
because ‘a w dgprapenly when rthe datprprgeesaoni tangmitsdthe psufiorjunp address
20 to the memory unit 10. In this way a predetermined group of information
words in the form of jump instructions stored in some of the memory
locations of the memory 12 cause the first modification means 17 to
change those jump addresses before transmission on the data bus 13.
Suppose now that the program words stored in the memory 12
25 &are " . copied. The pseudo~addresses supplied on data bus 13 will
then be incorporated in the copied program, making that copied program \./
useless, because a wrong location in the program will be addressed if -
the copied program is executed. Further if the copier addresses the
memory unit after the ocutput of the pseudo—address, the supplied
30 address will be modified by the second modification means. The copier
will thus not know which location of the memory has been addressed. The
copied program is thus totally useless. : ®
In one form of the invention each jump instruction transmitted
from the memory would contain a binary 1 in one bit location. In all
35 other memory locations of the memory that bit location would contain
a bihary 0. In that embodiment the jump instruction decoder would take
the form of a circuit which would respond to-the binary 1 in the pre~
scribed bit location and would consequently cause the generation of




the copied programis executed, Further if the copier addresses the menory
unit after the output of the pseudo-address, the supplied 30 address will
be nodifigd by the second.nodification ireans. The copier will thus not kngw
whi ch '0%..@ ofgaidr@menory has been addregsed The copi ed progsamgzs thus
totally uS€less. In one formof the invention each junp instruction
transmitted fromthe nenory would contain a binary 1 in one bit |ocation.
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al g%/r eact on ot ﬁ'élf al‘alﬁ %’r“t‘} t o%%%ng%n?‘mﬁ g"gc‘iﬁ%g?nst ructions, such
as for exanple GO-TO i nsfnhacnqcmte@nmtcmd Bhen rexqat onLther dnstractignsan

equal " step pragr esgh QR1Pfenkhfunpr HEtABLIEHE 8hch bs fok 1S (GOR1Y tiRgdructions
“various nodificatjons t he bove described system g e invention wll
becone apparent’ r’lﬁ‘f"ﬂé Akt B ﬁﬁa&tﬁféepap’r'%ﬁ FhcHt

descri bed herei nOiEstlieoprtiquausthnateIVe purposes and is not to be considered
restrictive. 25 30 It is understood that various modifications to the above

- described system of the invention will become apparent to those skilled
20 in the art and that the arrangement described hereln is for

- illustrative purposes and is not to be considered restrictive.
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35 ' 8410712 8 - " 29.4.87.
CLANSR, - 1. A menory unit for use in a data processing system sal d
rre unit conprising a protection unit and a nenory for the_,:csitorage._‘gf at
| eaS+ one pro onprising a plurality pof programwords, said nenoty,
havi ng a portgﬁﬁﬁlfhe exchange of a'ddressé)words for corresp&?df‘T‘Fd'pm_'g:‘r am
words, said protection unit conprising: - recognition neans coupled to said
port and provegdasis{-or recognizing out of the flow of programwords at said
port those whic el ong to a predeterm ned group, t he program words of- said
10 predet er m néd g??ﬂfﬁm’é% tF FoRgPsenin ddfatss PRRRes g s¥femessildg a
further progreemowpruhit SaimgrisinggniptbtuetiEARELD&nd G fnhhﬁ&r!?efoﬂl)]lci:ﬁéll ded for
enerating a SQTIRD Si ' e recqgnit,i on a _program
\?vord of said predet g’fn%r%]eig&gér gﬁé ?ﬁ‘?g;l r%%m%ﬁ%%fnigi%é’tqlgﬁan i&%a%fgpﬁ?ﬁngeq to
sai d -por t Sand¥4¥4%: figid megory heiRe 8| parhipfar temeachange tof sddndss swodmition
means for recfurveouresporilliag rﬁagfhus%@f:c, ,sadal fkobésion rmﬁt:{)é&@gﬁmggeang
conprising an_g f I N di fi rogram wo addi ng, under
com)r ol of a rggg‘%nei 9%“0%%‘@d°§‘.“’8‘ﬁ§?‘3° 5813121?’8'3 ngt"l’f@v{;{’g&_ré?s part of a -
recei ved progr ZRtesiaite, onepfethe §lownof ciToptmt werdsmansadd groat thmse 20
gener aéed, sai hién ?oltceldﬂgdi:é :aCBI-é&@eﬁﬁﬁQ& dﬁfew,g tﬁ@%@&ﬁ%&r@s?%fj%&g% ?;t put
of sai nory unjt fo ppl yi ng sa nodi fied program\
processo ?ﬁ’of t ﬁéeéféfﬁm{]ﬂggc&é rf%"‘?&'/Js’géFn an. addregh Parboiori eddreesingetins
connected to afustidrepgrapwbrdf sahi mmiyidmméatstbei’t@fﬁu\théﬂ addr ess y 5
words fromthe rQee avj C i aplt connected to
pla 13l RFCEGRYalhg a c%ﬂﬂmgi }é%%%%ﬂid' SP%& e toPH

said recognition nmeans for recelVving sal _ sal & second \
modi fi cation nESFRERABHAS PSimBreETanHadces Aalt ipredateraioedignonpig a -~/
conpensat ed Mdl&iﬁm&ﬂ’fﬂc@iaﬁuﬁ&aﬁxg&idgggedsgﬂﬁ::idC%%ii:{:ﬁld inﬁginﬂrcgggags cai d
307" dar ® pr ocokFen  BE CRRELA o SRLE T36 MR Btevs B ARFUSATE so 25 [
conpensat e for sgik cameand| signpdy fseidfdrstomodifilaatiiongnesmi deamptidiingdarpr ogr am
word, said seceadereéh frofding0f ndREFRdDFIJRTar KPR &Y Ldt18R] DnB&Y toho1
applying said %grgi)%gg&tvgg caémgarnedsgignal, a value to the address part of a -
received program word in respect of which that command signal was
20 generated, said.first modification means being comnected to a data
output of said memory unit for applying said modified program word
to a data processor of the data pfocessing system;
- second modification means connected to an address input of the
memory unit for receiving address words from the data processor
25 and having a control input connected to said recognition means for
receiving said command signal, said second modification means </
comprising a subtfacting circuit for forming a compensated address
word by subtracting, under control of said command signal, said
value from a received address word ﬁhich was generated by said
30 data processor upon reception of said modified program word so as
to compensate for the addition performed for obtaining said
modified program word, said second modification means being
coupled to sald port for applying sald compensated address
word to the memory; and '

3 -~ a random number genérator having a control input conmnected to said

ARG



word t S, MENory; |
o the nenory; and 35 - a random nunber generator havr ng a control

iz_gpzt: 8,(7:onn'ect ed to said 8410712 %
-f.ecognition neans for recei vi [ “

: ng sai d command si ;

or gertgr at i ngngﬁ'o%i/a' ue under control of % received Sglngl co%ﬁ‘ﬁﬁg gﬁgl '

generator having an output connected with said first and

~second modi fication means for su
ppl yi ng said
menory unit as clicogeitiion Geansnfor %ﬁ g‘ﬁeﬁle?"iife‘a’mfnﬁndt ha?nalt;kﬁ{%%%ial?d A'

.pro
pr ogram wor ds of arg Res06E egﬂdnegllugrmrcaﬁprolses mmeteiyed Radd SiPupRd

‘acting on an equa br
processor. 10 signab, sai&%rﬂgssr Ot angit%l%;?fr{r%ﬁ%‘rﬂne5mﬁﬁtt¢ﬁndﬁea

_g(r)rar ‘r"‘lcfse“ zed in gt séihefmsmgamwndsm@#f!ﬁﬁtél“pr“éﬂ%ﬁ ?’Fnsﬁgély%ﬁqa%m 5
‘conprise an opcode part sald recogni ti on means conprising an opcode

decoder for5decodF r&pcod ATRKB!
e part
unit as clained in (2I.a| rA QBWYG‘%‘:M’Z?; .‘L%“‘Qﬁ grgrg?a e??cr;ggaﬁt%r%zegf\isal d‘Ey

‘recogni tion meang.f YEPEYE pAdkradl dioeds otescideprdderenpdactiigie R ﬁ%““&&&?ses?é‘

‘Wor-ds whi ch correspond to the
-pr edet er mi ned griGﬁEF“"S"“ far a5 % %oﬁﬁn\t@ @c%ﬁgﬁ@h“gj@;fﬁ rsalc,)?gaan;| m 2,

“characterized.i eoubidr ofiitlherdate

| prAcE®IPTreans

Sparact g conprise a stora

_ nt for storing { dent ighh&fy WObEBdlatted ¢n Gatn bet%i‘erzgSrg(r)n words of

sai d predetd nined grou
to said storage Mgwp%ﬂ?gg‘g ?é&o%arﬁt 3“.“ %gﬁ&ef‘gfasd‘mfﬁedéfmhabgm ed

_-;ﬁgp Srelnggrgat IhﬁgI sa Héee bn | dpeodeTmat 0N said W°¢W5F*P§?Péﬁcﬁ)‘s\?\g°:"&§£)q{“tgsal p‘i)%iret
i-dentifier inf orﬁlFé:PF?)ﬁ 8rd;gcg§in t?ﬁg'aééodép&&tCef rdhegmodmgomt ween said

| satd I nfor
claimed in any preceéli ngAGHEORY “Bﬁ%traﬁc?@ ‘gg i Bt h a? °é§%%&g%§ gm 5\/0?3 of
4t

said
id predetegni ng%rggpéhng@rmrtm%adj veqeen bstop uraand P oFH Bleehan Fess word

of the pro 3
mermory Em ? r ggn cfsgoder fo %eﬁ’gin%cﬁgﬁaggg%sg ik wifllch Odbrpesgond N, te A
.| nformation conppisgramatorieadict hedong &P gaﬁé'éggftergine% gogipd 1dentifier

5. A memory unit as claimed in Claim 1 or Claim 2,
characterized in that said recognition means comprise a storage
20 element for storing identifier information for each of

the program words of said predetermined group, and a comparator

' having a first input connected to said storage element and a second

input coupled to said port for comparing the identifier information

with information words at said port and generating said command

25 signal upon correspondence between said identifier information and a

o \_/ said information word.
6. A memory unit as claimed in any preceding Claim,

characterized in that each program word of said predetermined group '

comprises a jump instruction and the address word of the program

- 30 ﬁord to which the jump instruction pertains.
7. A memory unit as claimed in Claim 5, characterized in that

' said identifier information comprises at least a part of the.content

of the program words of said predetermined group.
8. A memory unit as claimed in Claim 5, characterized in that

. 35 said identifier information comprises at Jeast a part of the content

-

AT



of the program words of said predeterm ned group. 8. A nmenory unit as
¢l din daimb5, characterized in that 35 sai d identifier information
c -ses at Ieast a part of the content 8410712

10 . 29.4.87 of the aqgress wor ds correspgp |§g the
prograntmords o% sald predeterm ned group. 9. A nenory unit a r Gl

any preceding Claim characterized in that the nenory unit is constructed

using an 5  JeniR06a4REs Clorad dort&sgnifgero aNe Srdgkad bsrwetaraéiand the
protection unit grated on the sane chip surface. . A nmenory

re ipt
unit as cl ai né’JeserfeéﬂV‘ r&f¥8tng daim enbodied in a vi deo game nodul e.
11. A menory uni%. as okminyeonitnaamlatdedCidiang pretediSg Ghddadi ed 10 in a

data processi {tgglsac@:%t?meﬁomrthﬂ rtgeameq,atﬁ uaw%sg&{stb@c\e gq,sangaatna | nput

connected to ta out he rrermrg unit, an addr ess- out put
connect edst o tiﬁée%ﬁiﬂ%%r?‘ﬁﬁufewii% ARISPY* (R (memaFK 28d Fhe RERYPRYEAL er
whi ch is sett ahle aredaitegberedodi the sahe raddpiswedactat a si gnal s. 15 - 12.

A memory unit for 16 da Hewd: ?rce:gﬁ' 29 ﬁX?&e%”ln g? émn%@LJﬁ:'f' A28, " N éﬂ'ﬁefore ]

described with re er ence acconp
processi ng sy§ve¢n‘§mwfln¢lgl°§uh%rmry unlt as cl ai rred in Caimi2. 20 25 30

35 11. A memory unit as claimed in any of Claims 1 to 9, embodied
10 in a data processing system comprising a data processor having a
| data input connected to the data output of the memory unit, an
address output connected to the address input of the memory unit,
and a program counter which is settable under the control of ...\‘)
received data signals. ’
15 12. A memory unit for a data processing system, substantially
as heteinbefote.described with reference to the accompanying
drawing. o ' '
13. A data processing system embodying a memory unit as
claimed in Claim 12.
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