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) Carto & mémolire da masse pour microordinateur avec facités d'oxdcutlon de programmaes Internes.

@ L'vention oconcerne fes cartes & meémolre
amuovibles & plusieurs o!mﬂa-lnlégrés. pour
ordinatéurs personnels.

Qe cartes & mémolre servent de mémolre de
masse do grande capacité destindes & rempia-

cor les disqueltes et aulres aupports magnéti-

uea snvovibles. Pouwr améllorer les possibiités
088 Qartes, oh ptggooe de leur edjoindre un
microprocesseur (M ot de . odbier direote-
ment e bue exeoutable (802) de ce micropro-
cesgour our la mémokre (MEM) de ta carte. De
‘calts manidra, on réefise une carte aveo exédciu-
ton directs en Interne do programmes exécuta-
bles qul omt &ié préalablement ohargés par
l'oramateur ‘PO) dans laquelle a été Ineérde la
carte. Lo mioropracesseur fonotionne done non
seulement avec une mémolre de programmes
figée Interne mals aussl aveo des programmos
exécutables quf ont 6t ohargds dens ia carte
per l'ordinateur et qul sont dono modifiables &
volonté (sous réserve du respect de procédures
. d'habliitation de r'utiiaatour),
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MICMOCMPUI‘BR FC=CARD ABLE TO PERFORM INTERNAL PROGRAMS

FIELD OV THE INVENTION -

Exchangeable mags memory or PC-cards for micmcm\putere -Or personal can-
puters (PC) have recently appeared as personal camputer accesaories,
particularly for pEw:table computers. In future, they could replaco
floppy dieke and obher magnetic mass storage means. ‘They can be used as
a masa memory having the same capacity as magnetic Floppy disks (approx-
imately one million bytea). Thelr size is no greater (credit card give
with a thickness of 3 to 5 mm). They have a much faster access (aeveral
thousand times faster), | |

PRIOR ART :

They can even be used 28 4 program ‘raniom access memory directly perform—
able by the pereonal computer. However, in thie case, unlike in the case
of magnetic mass memories, they are not loaded into the random &ccess
memory (RAM) of the BC to be subsequently performed. 'The prograws which
they contain are directly perfommable by the personal computer.

: Masé menoxry ov PC-cards have soveral memoty chips and a conpaector (68 pin

female conneator according to the PCOMCIA standard of the Pexsonal Camputer’
Memory Card International Associution, 1030B Bast Duane Avenua, Sunnyvale,
California), The card can be plugged into a corresponding male conneptor
of the cawputer. The connections are such that the memory c¢an be
addressed by a parallel input-output port of the PC, either &8 if the
menory was o magnetic mass memory, or as if it was an extension of the

- R of the computex.

OBIECTS AND ADVANTAGES

aocxmm\g to the inventfon, it is coneidered deeirable to produce the
wmass memoxy or PC-tard in such a way that certain of the progrems which
it contains in the memory ave performable by the actual card and not the

‘computer.

This would muke it possible 'l:o offer supplanentary t‘gnctions, partimL—irly

- for carrying cut and modifying application programs relative to Lthe card.
. IL would aleo make it possible to free the peveonal canputer for other

funotions whilst allowing the cand to perfomn some of thease.
SUMMARY OF THE INVENTION '

This is why the invention proposes a pluggabl.e PC~cad for a personal

' ccmputer comprising at least one ounputel:‘ writing acceasible memory,
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characterized in that it also has a ui\iomprocessor and means ehabling the
microprocessor to directly perfoom an instruction program contained in a
file of the weory, ' '

In other words, a micxgprocessor is provided in the card, -said micro-
processor being physically ‘connected o the memories in such a way tha¢
it can diveotly receive therefrom on its perfoxmable instruction bus per-
formeble instructions. This microprocessor can aleo have ite own progrem
read enly memory, more pacrticularly containing prograns for seeking in
the memories of the PC-card instructions to be performed and int:erpret-
ation prograns for said instructions. Moreover, acconding to the inven-
tion, the microprocessor has divect wiring between its 3netruction tug
and the card memory (that which can conmunicate with the extemal

canputer) in order to perfonn and not interpret a pmgrm\ contained
therein.

The card preferably hes a switching circuit for.s'witch:lng to the mamory

either the control eignale ficm the microprocessor or the control signals:
fran the computer in which the card is installed. mring the performance
of a program in directly performable code, the switching circuit pn.‘l.y
trangfers to the memory the control signals £rom the microprocessor,
whercas those frum -the canmputer do not reach the memory. However, in
other operations and more particularly those consisting of loading

performable files fram the cavputer, the control signals from the camputer
are tranguitted. '

In on advantugéms usge exempl.é of the :lnventioh. the microprocessor part= '
icipates in the perfonmance of a security funotion (protection of the .
card 2gainst abusive use)., It is then of considerable interest to have

in the memwory application programa pecformable by the microprocessor in
order to ensure 8aiA security. In this way, on changing the |
spplication context, it is possible to lded a new perfoxmsble program.
This would not be possible i€ the microprocessor could only pecfomn thu
instructions contained in the programeble read-only memory thereof.

It is then very desirable to use aecurity functiona for exerciging a con-

trol on the right of the user to nodify the perkonnuble £iles. ‘rh:Ls pref-
Sheet Has Been Reraced
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erably takes place by pmvmn::g in the cand & security or cleerance chip
able to verify by a confidential code system the clearance of the user.
It i also preferable that the security system has an inaccessible file
within the security chip end which contains identification "a:lgnatux:es“
of the performable files to be protected, said signatures being AnLorn-
ationa guch that the signature 18 modified L€ the File is modified. The
function of the security chip would be the invisible storage and/or veri-
fication of these algnatures. '
BRIRF DEBCRIP'L‘ION -OF THE DRAWINGB

The hvention is described in greater dotai.) hereinal;'ter relative. to non-
limitau.ve embodiments e_md with reference to the attached drawings,
wherein show: |

Fig. 1 . The architecture of tha mass mm\ory or PC-card aeeonding t'o
“the invention.
Fig, 2 A clircult getail.

DETAILED DESOCRIPTION OF THE PREFBRRED B!(BODIMENT ‘

"', The caxd CC ehown in f£ig. 1 is intended to be inserted.in a personal

computer or PC, the camd having a standand pluggable Sonnector CNC, pref-

erably of the type defined by the POMCIA standard and the PC has a corres-~

ponding connector' Lox recetvtng the caxd.

The card is a memory card, i.e. it is intended mainly to serve for the
storage of data. For this funotion, the card either has eavera). diffevent
memory types {static or dynamic RAM, RM, EPROM, EEPROM baing the most

‘widely used types), or & single mevory type. If the mawories are RAM's,

which are esaentially volatile, 1t ie poasible to provide a stendhy bat-
tez'y for saving the data.

In order to obtain a larger storage capacity, several integrated circuit
chips are provided, each of which 18 a memory chip. These chips ave
deaignated overall .by the roference MEM. Thére'ém be several dozen chips
on the card for larger storage capacities (e.g. eevecal magabytes).

" The card CC 18 an exchangeable peripheral of the cavputer PC. It can be

This Sheet Has Been RTlaced
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used either as & mass storage peripheral, or a3 o RAM extension. It is
the computer which controls thie choice (when a choice i@ possible, i.e.
particularly when there are several mamory types in the cerd).

At Jeast certain aress of the memory MEM &re accessible in writing hy the
PC. In practice, all or almost all the memory MEM is acoessiblo (n
reading and writing, but provided that this is on the part of a cleaved

‘user in the case whexe the accems security functions are provided.

Apart fram the chips forming the memory MBM, the card cen have other
chips. For example, £ig. 1 showe & security module, which {8 an integr-
ated circuit chip MPS having a microprocessor with small wmemories and
programa for the operation of the microprocessor. The essential function
of this module is to ensure the access security to the meamory MEM from
the canwputer. - :

According to the invention, the caxd CC also has a supplewentary chip,
which 18 a microprocessor MPC having varied functions (e.g. linked with
the commnication with the security module) and which, accoxding to the
invention, has the supplanentary function of divect perfogmance within
the card of programs contained in cevtain aress of the memory MEM. ' Theae
programs are stored in the foxm of directly performsble operating codes
in the language of the microprocessor and the opevational bus of the
m:lcmprocessor (bus intended to reeoive the ingtructions) is comncted to
an output bue of the memoxy MEM. The microprocessor can also lmv_e a

- program ROM coupled to ite operational bus. However, the special feature

of the invention is that this ROM (inaccessible fram the EC) is not the
only opecational mamory, becauge the files of the memoxy MBY (among the
Ei.].es accesaible Emm the BC) are also perfozmable by the micropmc@ssor.

The memoriee MEM are _connected to the FC by means of sovoral biaseu. namely
an addrvess bus, a data tus and a control signul tus. Howevee, thoso buses
are preferably controlled by a locking or clamping circuit CV, which is
itself controlled by the microprocessor MBC, so that the access to the

. wemories ie not completely €ree, except when authorization is given by

the microprocessor MPC,
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In the repmsenfed embodiment, it 16 assumed thut the locking circuit CV

aols on the address bus and on the control signal bus, but not on the
data bus, but othex solutions are possible.

This is why one has shown on the one hand a data bus BD1 passing divectly

froan the connector CNC to the memory MEM and on the other an oddress s
£ram the connector to the memory and i.nrermpted by the locking circult
CV. This bus is designated AD1 upstream of the locking circuit on the
oonnector gide and AD3 downstream thereof on the mewory side. Finally, a
control eignal bus (SCl upstreaw and SC3 downstream) also interrupted by
the locking circuit CV is provided.

Another cirouit (switching circuit AA) is interposed between the bug sC3

- and the memory. 1Tta function is to switch to the memory either the con-
- trol signals of the bus SC3 coming from the PC, or the control signals of

a bus SC2 coming £ran the microprocessor MPC and further details will be
given thereon hereinaftex. The control signal bus finally 1ead1.ng to t:he '

feemory is designated SC dmmstrqun of the switching circuit Ah.

As a simplified embodiment, reference can e.g. be made to the control
buses SCL, SC2 or §C3 or SC transporting signals such as reading instruc-
tions (RDL, RD2, RO3, RD) or writing instructions (WRl, WR2, WR3, WR) or
inetructions for the selection of one chip fxam among several: CEnll.' CEa2,
CEgl, CEa for the selection of a memory chip A frem among the ohips A, B,
C of the memory MEM or CEbL, Cib2, CEb3, CEb for the chip B, etc.

The locking circult CV is direotly controlled Wy a clearance bus SH fram
the micrOpmcessor MPC. This hus transports passage authoxrization or
inhibition signals with respect to the control or addvess signals passing

"~ through the locking eimuit CV. In exemplified mmner, it can be con~

sidered that there is a reading clearance signal SHR, a writing clearence
gignal SHW, clearance signale for ench memory ohip SHA for the chip A,
SR €or the chip B and SHC for the chip C. :

The epecial feature is that the cleavance aignals come directly fcom the
MPC and are esgentially used for ansuring access security to the manory

i This Sheet Has Been RT
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MEM fran' the PC in applicati_ons where access a_ec_uri.ty-:l.e required (and
controlled by the microprocessor MPC and the security module MPS).

Thus, the microprocessor MEC is able to electronically and selectively

prevent reading ox writing access to certain parts of the card memory

In oxder to domp].ete the general description of the architecture of Eixy.

1, reference is made to the following points. The microprocessor MPC can
access at random the mevory MEM. In the simplest case sa’d memory has a
Qouble access and this is why it is possible to see an address bus AD2
and a data bus BD2 between the wmicroprocessor and the memory, although
‘this golution is not obligatory and a single access mavory would 2180 be
possible. Part of the data bus BD2 constitutes the operational tus of

the 'micropmcessor MPC, so that the latter can directly perform programs

in an operational language stored in the files of the memoxry MEM. Access
by the microprocessor MEC to the memory takes " place with the aid of a |
control signal bus S8C2 fram the microprocessor; But, as stated, said lus
passes through the switching circuit AA. This arrangement aims et per-
mitting an operation of the microprocessor in closed circuit with the .
memory MEM during certain program phases. There is a general ewitching
signal SGA Fram the microprocessor MPC, which controls the awitching
circuit AA. TFinally, in.the case wheve requests made by the extemal ¥C
systematically pass thxough the memory MEM before reaching the micto-
processor to be interpreted and then pertommed, xopriately the writing
instructions WRL fram the PC ave detected by the microprocessor MPC. In
this way, the latter con imown whether a request has been mede and can
optionally seek an instruction ko be interpreted in the memory MEM. This
is why a direot connection WRl has been shown between the connector CNC
and the micmpmcenaor.

The locking and switching clrcuits CV and AA are extranely sinple wired -
logic circuits. An exmwple theceof 18 given in fig. 2 to fac.ui.tate the
underetanding of tm principle of the invention.

It is e.g, assumed that the access to Lhe verious memory chips in resding

_
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and wrtting requires the presence ot cm.p selection or ensble signals

' CEa, CEb, CEc for the chips A, B, C respectively and the presence of

reading RD or writing WR instxructions. Thus, the signals CEa, CFb, Cen
in this exawple form the content of the control bus sc .leading to the

memory MEM.

Access requests are fommlated by the extemnal PC in the form of signals
CEal, CEbk, CEol, ROl, WRl on the bus SC1, accompantiod by en eddress on

. the bue AD1l. Signals 8Ha, 6HB, ﬂ-i;:. SHR, SHW are present on the cClear-

ance bus SH. Each of these signals controla the opening or closiag of a
respective AND gate. Each of the gatee reveives a respective control
gignal. The inputs of these gates constitute the bus SC1 of fig. L. The
outputs constitute the bus SC3 transporting or not the conteol aignals
such as received from the PC in accordance with suthorizatione gtven by

- the microcontroller.

The control ﬂi.gnuis transported on the bus SC3 are applied to ths swit-

ching circult AA partly shown in fig. 2.

The switohing circuit 1s controlled by a switching signal SGA. As a func-
tion of the state of this signal, transfer takes place to the tus §C (i.e.
to the memoxy MEM) either of the control signals from the bue SC3 (e.g.
r3, WR3, etc.), L.e. the control signals from the BC under the control
of the microprocessor, or the control signals (RD2, wnz, etc.) from the
actual microcontrollex. :

For example, for switching reading control signals RD, an AND gate
xeceives RD3 and is controlled by the signal SGA, whilst another gate
receives RD2 and is controlled by the logle covpliment of SGA, whilst an
OR gate recefves the outputs of these two gates and supplies the ceeding
signal RD, said signnl being either RD2 or RD3 a6 a function of the statc

of 50A.

~ The action of the J.ocking_ clvcuit CV has been_repremted on control sig-

nals only, but it ie clear that in accordance with the avchitecture of
fig. 1, it could also be exercised on the address bits supplied by the PC.

!—\\
|
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According to the invention, the function of the circuit AA is to mske it |
possible for the memories to be controlled in reading and writing eithor
by the miompmcesébr MPC for a direct 'perfomance of programs by the
latter, or by the personal microcomputer for various operations.

According to the state of the signal SGA, thege are either métructiona .
from the PC (RD1, WR1, etc.) or .instmctioné from the microprocessor MeC
(RD2, WR2, etc.), which ave retrieved and switched to the memories MEM.

In this way, the memory card accovding to the invention can be uaed for

more sophiaticated purposes than wus pmviously possible.

In a first conventional use, the cerd is ueed for storing progbans and
data to be used by the carmputer (tranafer of said programe and data into
the camputer RAM). The reversa transfer is aleo possible, i.e. loading
into the memory caxd new data of new programs,

In a second known use, the memory card serves as & RAM extension for a
personal canputer. Progrims directly performuble by the computer are
stored in the mamory MEM.. The instructions are stored in divectly comn-
prehensible Form by the covputer central unit. They are performed by
the latter without previcusly being loaded into the computer RAM.

In a third stage, specifioc to the invention, the microprocessor MEC blocks

~ access of the control eignals (KDL, WRL, etc.) by the circuit AA. The

microprocessor operates divectly with the inemories MEM, which contain in
certain arcas operating cofes divectly performuble by the microupriocessor.
Dyring thie time, the peraonal camputer can continue Lo pertom other
tasks.,

These directly pérfomub].e instruction programa have been loaded before-
hand by the computer at a time whera access was again given to 1t by the

- signal 8GA, Thue, these programe are located in arcas accessible in

writing by the PC (provided that & seécurity clearance hus hHeen providedi).

Thus, it is possible to eagily modify the tasks perfonned by the mlcro-
procegsor MEC by changing the programs whioh it can parform. For example,

ThlS Sheet Has Been R
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assuning that the micropfoceseor has the function of constituting a mas-
ter procesgor for the security module MPS which would be a slave, in

* accordance with & program which can be dependent on the enviseged applic—_-

ation, it can be seen that an application change is easy. This would not
be possible if the microprocessor MPC functions solely undexr the control

" of a ROM-get program.

Hereinbefora, the memory cuxrd hae been presented as & peripheral connected

o the computer, but not connected to anything else. However, it can

also be a communication peripheral to the outside (MODEM caxd, etc., con-
trol card constituting an ml:e;ligem: interface with a machine). .In this

‘case, it has a supplementary connector to the outeide (e.g. ﬁelephone

line connection). The canmnication procesges are controlled by the

- microprocessor MPC. The invention is particularly interesting in such a
‘case, bacause it makes it possible to modify the programs permitting the

communication, either for checking an app'l'l.cattm. or for changing the
application.

‘The performance of a tagk carried out by the microprooessor can take
place in the following way. A £ile F1 of the memory MEM contains a pro-
gram written in a language directly performable by the microprocessor.
Thie £ile may have been written by the PC in a previcue stage. A file F2
of the memory can receive Evom the EC instructions (interpretable, tut

~ not performable) {ntended for the microprocessor. The RM programs of

the mickoprocessor make it poseible to seek the content of the File F2 nt -
the request of the PC and aleo make it poseible to inteipret the instruc-
tions contatned in sald f£ile r2. The PC writes in the file 2 on inatruc-
tion, which is the intermal performence instruction of the perfonmable
program contained in the file Fl. This writing by the PC is "geen" by

the microprocessor MPC (connection WRL) and understood as & reguest to
read the file F2. The microprocessor then invalidates by the signal SGA
access £rom the PC and will then read the file F2 and individually inter-
pret the instxuctione contained therein, including the im.ler Lo perfonn
the file Fl. The microprocessor then jumps to the firat address of the
File F1 and succeéaivaly performs the directly pexformuable instructions

of sald file and during this time access to the mewory by the PC is

This Sheet Has Been Reilaced
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invalidated by the signal SGA. The end of the file F1 has an instruction
to return control to the microprocessor ROM intexnal progroms, which havo
the instructions for returning a state word to the file F2, said word
repreéenl:ﬂ.ng the fact that the perfonwunce of f£ile Fl is termminated. The
microprocessor revalidates the accese by the PC by rovercsing the state of
the signal SGA. | |

"It will now be shown ’tnat'thesia new possibilities are of intereat in con-

nection with manoxry or BC card use security control programs, namely
security againet resding or writing data sreas or program arcas by an
unauthorized user. ' -

Access to certain memory areas (e.g. certain chips or certain chip aveas)
from the PC is suthorized by the microcontroller MPC as a tunction of
previously defined security criteris and as a function of confirmations
glven by the security module. '

The security module is pre€érably the integrated circuit chip of tha can-
ponent sold by SGS~THOMEON under the refevence ST16612, in which s incor-
porated the non-volatile memory program MCOS of GEMPLUS. This component
has the following special features. The momory date are invisible for

the uger, because they do not paes on the chip mp\:teééutputa. They are
also optically invisible (masked). The chip has a microproceggor and

only it cen seek and process data in the memory. The ROM programs ace
carried out by masking and can conseguently not be modified. These pro-
grams do not authorize access to all the chip memory areag. When a secret:
clearance code is presented at the chip inpute, it is processed by the
microprocessox, which in response supplies "cl,earonca or inhibition '_a:lgnu.w'
and at no time can the nature of the vexrification trestment Lo detected -
on the chip input/cutput temminals.

The procedure e.g. takes place in the following way. The insortion, of
the PC-card in the oonputer initiates the following operations: request
by the PC for the confidentinl clearance code of the user, eaid code being
introduced by the user on the PC keyboard in accordance with a- standand |

paralle)l comunication protocol for a PC, 1t 18 tranemitted to the
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control microprocessor MPC of the card and retransmitted by the latter to

the security module MPS in a Format covprehensible for the latter (con-

sequently in principle in series fonh on the single input/output termingl

._ayailable on the chip MPS). The securit.y module verifies the confidential

code and transmits to tho microprocessor MPC a control woxd representing
the state of the authorizations given (total inhibition, total authoriz-
ation, partial suthorization of certain memory areas). 'The conkrol micro-
processor MPC receives this word in secial Foom and then establishes on
the bue S the corresponding clearance signals (SHA, SHB, SHC, SHR, SuwW
.+.), which control the access to the various memory chips. The micro-
processor- MPC then returms to the PC a state word indicating that the
security procedure has been perfo:med and indiuat:lng the result of this

procedure.

In this system it is clear that it ias the m,témpmceaaor MPC which con-~

trols the PC-card security prograus. Tt defines the authorizations and

inhibitions and uges the security module as a epecialized mamber for

" cheoking a clearance by confidentisl code. No access secutity operation

is controlled by the FC,

In a relnfoxced security structure, the data stored in the memory are
encoded by means of a eecret key. The secret decoding key is not known
to the user and is contained in the security module. On presentation of
a valid clearance code, the sccurity module supplies the secret key to
the microprocessor MPC, which can then carry out a decoding program with
respect to the memory data and trangmit them to the PC in decoded form.

It i8 thus ensured that the data stored o the memory cannot be uscfully

copied by an unauthorized person. The recording of the data in the memocy
can also taeke place in encoded form using the sawe encoding key and once
again only after recognizing the user's clearance.

It should be noted thak data are not outputted {n encoded ,.fonn as is the
cnge in certain secucity applications ond instead the data atored in the

PC-cavd are encoded 80 that any copy thereot' would not be usable by pome-
one without a clearance to do this.

: f “This Sheet Has Been Re

- I ill



10

15

20

25

30

35

- 4
33 1 45019828

-~ 12 -

Thus even on fraudulently setting the signal SGA or the sigoale RD, WR
for reading the dat«: of the cavd, it would still be :lmpossible to utilize
aald data.

In thie use of the circuits MFC and MPS For controlling the security of

the card, it is clear that the invention makes it possible to modifly the
programs controlling this security. Use is made of Piles such as Fl of
the memory MEM in order to position there directly perfommable programs, -
rau:er than use a set ROM of the micmprmessoc MPC. Thus, it is possible
to mod:.fy the secutil:y control programs as a funckion of the application, -

whilgt rxetaining the sane mioroprocessor MPC and the same security
module MPS.

However, as the control of gecurity presupposes that the unauthorized
uger cannot easily modify the semriLy control programs, it ie posaible

to provide reinforcad aecurity meusuves for the protection of perf onnable
.E.i.leu such as Fl.

A description will now be given of ono method for obtaining this incressea
security. With each perfocmable File to be protected iv associated a
particular “signature", which repregsents sald £ile and which is deterior-
ated if the file is modifled. ‘Thie pignature is formed from the aclual
file content, i.e. it is the concatonation of all the file bite. This
signature is atored in a non-volatile and non-accessibvle mewory (invisible
for the user) of the security module. When the.file has to be used and
particulaerly when it will use a progran perxformable by the microprocessor
MPC, a check will firetly be made Lo ensure that there has been noh
deterioration of the file. Uf the Eile has been damaged, ite use will

be prevented. Fox this purpose, the microprocessor will firstly recalou-~
late the signature of the £ile to which it has access and will ask the

securltjr module what is the oxpected signature. It will then make a

camparison and will only validate use if the signaturea éorrespond. The
corparison could take place within the pedurity module. Within the
security module there cen be the same nwbor” of store gignatures ae thaxe
ace £iles to be protected. Thus, in the security module there is an

"image" of the files to be protucted of the memory MEM, in the form of a.
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::;.e;:;ﬁ:ln:z:a l:orresponding to the varimis parts to be protected.

o o validates the use of the card. The oorﬁ:rol progran

) lsz:lnf.'orced security system (eignature calculation, -1gnal.ure -

comar( macceaeib::,a b:h:;:a:c programs) ave at least partly in the set prograns

— ) of the mic.roproz.eszaor MPC or the securtw moduL
| e

-
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CLAIMG

1. Pluggeble memoiy card (CC) for a camputer, comprising at least one
mevory (MEM) accessible in writing by the computor via a data bus and an
address bus connected to the camputer, aleo carprising a microprocessor
(MPC) and means (BD2, AA) for the direct performance by thé microprocessor

of an instruction program contained in the accessible memory.

2. Memory cand accoxrding to claim 1, wherein the means for performing in

~ airect manner a program conprise an operational bus (BD2) of the micro-

processor, said bug being directly connect:ed to an output bus of the
MEeMoKY (MEM) .

3. Memory cand according to claim 1, wherein the means for the direct
performance of a progran comprise h-switching otccult (AA) controlled by
the microprocesdor for supplying control signals (S¢) intended for the
manozy' (MIM), said ewitching circuit recelving the control signsls to be
switched to the memory, on the one hand foom a compiter in which is
inserted the card and on the other. frun the microprocessor.

4., Memory card acoom.‘i.ng to cln:l)m 1 comprising cavd access security con-
trol programs in a performable file accessible from the memory (MEM).

S. Menory cam according to claim 4, wherein prograve for calculating
. and camparing signatures of parfonnab\.e files are contained in mm‘t‘ess~

ible program memories.
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