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PC-CARD HAVING SEVERAL COMMUNICATION PROTOCOLS

BACKGROUND OF THE INVENTION | _-Thﬂlsi’l‘iet Has Been Replace

The present invention relates to PC-cards and in particular those used for
obtaining goods or services. The standard example is that of the prepaid tele-

~ phone card making it poss:Lble to make telephone calls fram public call boxes

without hav.mg {0 use coins or tokens.

To facilitate the description of the present invention reference will solely
be made to telephone cards, but the invention is also usable in much wider
applications of very varying types such as bank cards and the like.

A problem which is ever more freguently encountered. is the campatibility
between the PC-cards issued by a first service provider and those issued by
another service provider, even when the services slipplied are very similar.

The case of the telephone card is a perfect exanplé off this problem. A card
issued by the telecommunications bodies of one country are physically very
similar, i.e. with the same standard dimensions, to those issued by another
coun]‘.rf. The position of the electrical contacts on the card and the number
of such contacts"are also fixed by the samwe intermational standard. This means
that a card issued in one country can be physically inserted into a rcader
corresponding to the system of another country. However, it -will still not
operate in said reader, because the camunication protocols between the card
and the reader do not correspond, so that the reader emits sxgnals in accor-
dance with a protocol which the card does not understand. '

‘The term “protocol" is intended to cover both the time organization of elec-

trical signals passing between the card and the reader and their spatial organ-
matmn i.e. their presence on a particular phys:.cal contact of the card or
reader.

~ In numerous cases, it would e-g be p:.ef"erable for a French card holder to be

able to use his caxd in Gemany should the need arise, deeplte the protowl
dl.fference betweéen the readers of the ‘two countries.

- To provide a more campletée J.JJuerdtlon of Lh:s problem, reference can be made

to the standards which define the protocols for different systems using conven-
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~tional PC-cards with eight contacts and a synchrondu_e and sequential communi-

cation mode. In France the standard used is called TS1001, in Gexmany SLE4403, .
whilst other countries use standard TS1001 or SLE4403 or TS1301. These ave
standandé corresponding to synchronous operations of the card, i.e. control.led
by a clock based on the card reader. The operationé_ to be carried out are
extremely simple: reinitialization; reading a data item at the current address;
incrementation by one address position; progremming or erasing at the curcent
address, etc. | '

If the eight contacts of the caxd are called WC, VSS, VPP, CIK, I1/0, RST, FUSE
and PROG, it can be seen that the first five symbols are the same for all
these standards and respectively correspond to:

e i)os:i tive supply voltage 5 V

VSs ¢ earth/ground

VPP progranning voltage ( 8pproX. 15 V)
CIX & clock _

I/O : data input/output.

e

However, the three other contacts have different meanings according to the
different standards. '

In standard TS1001, the FUSE contact is a general activation contact. If it
is at zero, a resetting operation is performed and it must be at 1 for the

 operations of reading, address incrementing or programming in the card. The

contact RST defines whether it is an incrementation operation (RST = 0) or
programming operation (RST = 1) on the rising front of the clock CLK. Reading
takes place in all cases on the falling front of the clock CLK. '

Tn standard TS1301, it is the signal RST which def-ines the activation (RST = 1)
or the reinitialization (RST = 0), the contact PROG defining whether or not
there is programing. Reading takes place on the falling front of the clock
CLK and address incrementation on the rising front of the clock CILK.

l?inally, in standard SLE4403, the contact RSI' fulfils a double function, namely
reinitialization if it lasts sufficiently long and programming on the rising
front of the clock CIK if thexe has previocusly been a short positive pulse on
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' RST and address incrementation in the absence of such a short prior pulse.on

RST. In all cases réading takes place on the falling front of the clock CLK.

‘This makes it clear that it is impossible to make a card operate in a reader,

which applie_s. to it signals which are different from what it can understand.

It could be ':imagined' that the readex would be able to commnicate with several

' types of cards and its operation is adapted to the card which is inserted.

However, in practice, the physical processing of the signals proauced by the
reader and intended for the card takes place in a fixed manner, either in hard-

ware (i.e. cables logic) or in finmware, i.e. under the control of a RM. It

would therefore be necessary to change or modify the readers and not merely
their operating software if the readers would have to be made adaptable to

‘several card types. Moreover, even if the card reader has several different

protocol circuits, the user would have to indicate which type of Pm:d he was
going to insert.

- SUMMARY OF THE INVENTION

According to the invention, in oxder to be able to insert cards in readers.

- operating according to different commnication protocols, it is proposed that

in the card there are:

- several conversion circuits, each of which is able to convert into instruc-
tions. performable by the card the electrical signals received from the reader
according to a given protocol each of the different conversion cirou:i ts corr-
esponding to a different commnication protocol _

- and a protocol selection circuit, :mcorporatmg an auxiliary conversion

circuit, the latter being able to produce specific instructions performuable by

the card, said specific instructions being used for the selection of one of the
oonver51on circuits and being produced from electrical signals wh1ch can be .
produced in all the protocols. '

‘In practice, the invention consists of essentially using those card contacts

which have identical or very similar meanings in all the protocols in order to
make a prior selection of the protocol _which will be subseguently used in
practice. Then use is made of the appropriate conversion circuit according to = -
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which the comunication takes place with the chosen protocol.

The reader commnicates with the card during the initial protocol selection
phase temporarily using a simplified protocol perfomable by all reader l:ypes,
no matter what their normal exchange protocol.

Preferably it is ensured that said simplified protocol is mainly constituted
by a part common to all possible protocols, so that the reader can commnicate
simply using its own protocol, no matter what this is. This makés it unheces-
sary for the reader to have to use two successive protocols, i.e. firstly a
smpllfz.ed protocol and then a complete protocol and this in part:.cular nakes
it possible to use the readers of different types which have already been '

During the initial phase, the card then interprets the protocol of the reader
és a special pﬁotocol, which makes it possible to perform all the operations
necessary for the selection of a future exchange protocol. It is the auxil-
iary conversion circuit which carries out this J.ntexpreLaLim of the si gna]s
received from the reader durmg the initial phase.

Specifically, in the example of the cards having eight contacts referred to
hereinbefore with £ive cammon contacts (VOC, VSS, VPP, CIK, 1I/0), use will
essentially be made of the clock contact (CIK) for producing the selection
instructions. The contact RST will be used for confimming the selection made.
The data input/output contact (1/0) will be used for reading opei:‘ations, The
supply temuinals are also used because they are comon to the different proto-
cols. However, in principle, the terminals PK)G_ and FUSE will not be used.

Preferably, in a simple PC-card applicat: :Lon in which the instructions pcrform-
able by the card relate to ‘the memory and are five 'in number (1n1ua1uatim
reading, address incrementation, programing, erasing), use is made of part of

the card memoxy for storing a bit representing the protocol which is to be used.

Thus, use is made of a simplified protocol for ente; ing in said memory the bit
identifying the protocol to be used. '

Preferably, if a clock contact is one of the comwen contacts to the different
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protocols, according to the invention for the protocol selection phase
specific instructions will be performed, whose meaning will be modified as a
function of the duration of a clock square wave pulse appearing on said con-
tact. In this case, it is particularly desirable to ensure that programing
or erasing instructions in a memory correébond to a long square wave pulse time
and reading instructions correspond to a short square wave pulse time.

The auxiliary conversion circuit is then able to receive the clock signals from
the reader and isl also connected to the reader by a data input-ou‘tput;. It -
preferably at least supplies the following instructions: erasing the state of

a bit in the presence of a-long clock signal; 'pro'gramfning said bit in‘ the pres-

. ence of a second long clock signal immediately following the first without

interpoging a -short clock signal between them; and incrementing by one address
bit the méemory activated by the rising front of a short clock signal.

The following specific supplementary instruction can then be performed: reading
of the state of a bit and transmission on the data input-output contact acti-

vated by the falling front of a short clock signal.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in greater detail henéinafter relative to non-
limitative embodiments and with reference to the attached drawings, wherein
show: '

Fig. 1 .  The general circuit diagram illustrating the performance of | the

invention.

: Figs; 283 In exempllf:.ed manner port'l.ons of the conversion circu:t of the

diagran of f:.g. 1 with the corresponding timing charts.

Fig. 4 ~ An-embodiment of the auxiliary conversion circuit according to
| the invention.

Fig. 5 The timing charts corresponding to the diagram of fig. 4.
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DETAILED DESCRIPTION OF THE INVENTION -

rig. 1 :Le the circuit diagr’:ah making it possible to perform the present inven-
tion in the example of a PC-card (such as a prepaid telephone card). Fig. 1
more specifically shows: the circuits incoxporated into ‘the PC-card and enab-
ling the 1atte1. to be :mserted in readers operating aoconimg to different
protocols.

In a conventional PC-card chip the following elements would be presents | ,

- extemal access contacts connecting the chip to the reader, there being eight
such contacts here which are designated VCC, VPP, Vss, CIK, I/0, RST, FUSE, .
PROG; ' | S o

- a manbry MEM, e.g. an EEPROM {electrically ei:'as_able programnabie read only
memory). This memory is seqixenl:ially addresssble in the most widely used case,
i.e. a unit-incremented address counter CPT controls an address decoder DEC .

in onder to successively designate the different memory words;

- logic control ¢ircuits for the memory, generally designated MDD, which make
it possible to establish on the rows and columns of the memory cells the _
voltages suitable for performing the various operations necessary for the func-
tion of a memory; in this case there are e.g. five such operations: reading the
content of a cell at a given address, programing a cell at sald address,
erasing said cell; incrementation of the address to pase to a following cel L
reinitialization of the address counter CPT, which defines the current

- address - said civcuits CMD will not be described here because they are of a

conyent:ionai ‘nature and are dependent on the memory type used;
- a conversion circuit able to receive the signals emitted by the PC-card
reader on the card contacts and able to transform them into instructions

_intended for the control circuit CMD in order to make the latter perform the

operations indicated hereinbefore as a function of the instruction received;
the conversion circuit directly recéiving the gignals from the reader and
establishes the orders necessary as a function of the spatial and time organ-
ization of said signals and these onders are transmitted to the control circuit
M. ' C

According to the invention, on the chip there are the s3ne access contacts,
the menoxy MEM the same control circuit oMD, but there are several dlfferenf
conversion circuits CNV1, CNV2 and CNV3, each fulfilling the function of the
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prior art conversion circuit, but each for a different protocol. 'In addition,

‘'on the chip there is a protocol selection circuit able to select a particular

conversion circult and connect it to the control circuit QwD.

The protocol selection circuit is intended to carry out this selection on the
basis of an order received from the reader. Thus, the reader will start a

dialogue with the PC-card by indicating to it the protocol with which it func-
tions, so that the card adapts to said protocol. The difficulty is that the
card must be able to understand the instructions from the reader, whilst still

not knowing which is the protoool.

Thus, according to a feature of the invention, the pmtooo'i selection circuit

mainly has an auxiliary conversion circuit CNVA able to temporarily canmunicate
with the reader according to a concise dialogue mode making it possible to '
detemnine the protocol to be used subsequently in order to oont_:J'J_lue_ the data
exchange. The auxiliary conversion circuit has the special feature of esgen~-
tially reacting as a function of signals, which can be very easily produced in
all protocols liable to be used. .

In the‘present case, the auxiliary conversion circuit CNVA receives the supply
voltages present on the terminals VPP, VCC, VSS and also receives the clock
signals from the reader appearing on the terminal CIK. It receives the signal

 present on the terminal RST. Finally, it is comnected to the input/output

terminal I/0, mainly for transmitting information to the reader. In the

" exanple described here, it is considered that these five contacts or temminals

receive signale of the same hature in all the protocols and make it possible
to temporarily establish a simplified protocol which is only used during the
protocol selection phase. '

Thus, the auxiliary conversion circuit will establish a small number of chec-
king or control signale intended for the control circuit CMD, but only during

_ &n initial phase during the introduction of the card into the reader. Several
_practical possibilities exist. In a first possibility, the protoool selection

circuit can designate the protocol to be used during the operation i:'aking place
and without permanently recording in the card a protocol identification to be
used in the future. This would be the simplest solution.

However, preference is given to a solution in which the protocol identification
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‘to be used is recorded in non-volatile manner in the card and remains for as .

long as the card is not introduced into & reader having a different protocol.
When the cerd is introduced into a reader of a different type, the information
relative to the protocol is modified in a non-volatile manner. This is the
case described in greater detail hereinafter. h o

Preferably, according to the invention and in the case of a PC-card, the first
oddresses of the memory are used for reconi:mg a word representing the protocol
to be used. -

In a simple illustrative example, it will be considered that each of the memory
words comprises a bit and that the successive addresses of the memory desig- |
nate successive binary cells. The first three cells of the memory are ﬁsod for
d_esignéting the protocol to be used. For example, if protocol 1 is to be used,
a bit 1 has 10 be stored in the fivst address, the other two being at zero.

If it is the second protocol which is to be used, a bit 1 will be entered in
the second cell and the two others are at zero. Finally, if it is the third
protocol, the bit of the third address must become 1 and the first and second

are at zero.

The state of the three first memory cells is used for defining the state of
three bistable fllp—flOpS L1, L2, L3, each of wh:ch controls the putting into
or out of operatlon of a respective conversion circuit Cnvl, CNV2, CNV3. In
nommal. operdtlon, only. one of these three fllp-flops is in a state putting a
conversion circuit into operation and only one protocol can operate at once.
Moreover, a supplementary bistable fllp-flop IO makes it possible to put out

of service the three conversion circuits CNV1, CNV2, CNV3, whilst put‘cmg. into
gervice the auxlllary conversion circuit CNVA.

The control of the conversion circuits by the flip?flops is _represented symbol -
ically in the 'draw'ing by transistors, which are controlled by a flip-flop and
which connect the outputs of a respective conversion circuit to the control
circuit CMD. The prevention of putting into service of the conversion circuits
NV, CNV2, CNV3 by the flip-flop LO is symbolized by the logic AND gates Gl
to G3, cach placed between a f£flip-~flop L1 to L3 and a respective conversion
circuit CNVL to CNV3. These AND gates all have an input controlled by the
flip-flop 10 and an input connected to the output of a flip-flop Ll to IL3.




. T

I T, S T T TS

[ —— .

I~
x>

33 1 4501

("
[ &

Thls Sheet Has. Been

L I Il ml Jl! IIII

The positioning of the flip-flops L1 to L3 as a function of the content of the
memory MEM takes place by means of the gates G4 to G6 making it possible to
tranemit to each £lip-flop the state of a respective bit from among the £irst
three bits of the memory. These gates are opened by output lines of the
decoder DEC (corresponding to the first three memory posit:.ons) They allow
the passage to the flxp-—flops of the state read on an ocutput line of the memory.

The auxiliary conversion circuit CNVA, the flip-flops IO to L3 and the ],ogii:

. gates associated therewith together form the protocol gelection circuit. The

procedure for putting into service a particular conversion circuit takes place
in the following way. On making the chip live, there ie a zero initialization
of the address counter CPT, which then makes it possible to designate the first
mamory cell by means of the decoder DEC. In parallel, at the time of activa-
tion or rendering live, the bistable flip-flop L0 is placed in a state Where
it puts into service the auxiliary conversion circuit CNVA or places out of

" service all the other conversion circuits. The followmg operations are then

performed under the control of the auxiliary conversion circuit CNVA.

The_first three memory bits are read by a succession of reading operations
followed on each occasion by an incrementation of the address counter. During

~ the reading stages, the flip-flops L1, L2, L3 assume the state corresponding

to the bit stored in the respective memory cell corresponding thereto (the
flip-flop L1 assuming the state of the first cell, flip-flop L2 that of the
second cell, etc.). '

Only one of the flip-flops will conseguently be placed in a state authorizing
the putting into service of one of the conversion circuits, e.g. flip-flop L2
authorizes the putting into service of the circuit CNV2.

- 1f this corresponds to the desired protocol, i.e. that of the reader, the

reader supplies a signal which switches the flip~flop LO inhibiting the oper-
ation of the auxiliary conversion circuit CNVA and putting into service the '

conversion circuit CNV2 authorized by the flip-flop L2. The signal which makes

the flip-flop LO switch is preferably the combination of a clock signai CIK at
logic level 1 and the signal RST at level J. An AND gate receiving these two
signals makes it possible to establish this switching control of LO.

It should be noted that the software controlling the operation of the readers
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mst be designed so as to pennit this 6peration. T}ixs, in the case of a reader
according to standard SLE4403 or TS1301, it is sufficient to supply an instruc-
tion "RESEI", because said instruction supplies the cambination RST = 1,

CIK = 1. However, in the case of a reader according to standard TSL001,

the reader must supply a programing instruction in order to obtain the combin-
ation RST = 1 and CLK = 1 which will switch the flip-flop [0. The software -
used in the readers for said protocol selection phase must thm:efore take
account of this requ:.rement.

However, if the protocol information stored in the first three bits of the
memoxy is not satisfactory, it must be changed and then the following procedure
will be used. It should be noted that the reading stages which have preceded

~ are not absolutely necessary, because it would be possible to write a protocol -

information in the memory without previously reading that already entered.
there. ' '

It will be necessary to erase the first three bits from the memory, so as to
only program that corresponding to the selected protocol. For this purpose
the erased instruction and then the programming instruction will be consti-
tuted by the presence of a long clock signal, e.g. exceeding approximately
1'millisecond on the términal CLK, the terminal RST remaining at 0. The pres-
ence of a long clock signal will be interpreted as an erase instruction. The

‘presence of two successive long clock signals, 4.¢. not separated by a reading

operation (short clock signal) will be interpreted as an erase mstruct:.on,
followed by a progranning mstrucuon. '

Thus, it would be possible. to perform the following protocol y e.g. accepi:ing
that the third bit has to be programmed: the reader is positioned on a first
bit, erases it, then on the second bit, erases it, then on the third bit,
erases it and programs it by means of two long clock signals.not separated by
a short clock signal. During this time, the signal RST remains at O.

Following the programning of the cell corresponding to the desired protocol,
e.g. the third memory cell, the flip-flop corresponding to said cell (L3) will
be placed in a state authorizing the putting into service of a given conversion
circuit (CNV3 in this case).
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Finally, simultaneously a reinitialization signal is supplied to the te.m:inal
RST and a short clock signal to the terminal CIK, which will switch the flip-
flop 10. The latter stops inhibiting the selected conversion circuit .and also

prevents the operatibn of the auxiliary circuit CNVA.

It is then possible for the reader to exchange in normal manner data with the
card in accordance with its own protocol, which it has imposed on the card.
The protocol number will remain recorded in the ROM for subsequent uses of the
card with the save reader type and until said card is inserted in a different

reader type. Thus, temporary use has been made for a protocol selection of

the signals present on the tenninals VCC, VPP, VSS (supply temminals), the
clock termminal CLK and the terminal RST, as well as the terminal I/0 for the

reading operations.

In order to illustrate the significance of the conversion circuits such as
CNV1, ONV2, ONV3, fig. 2 shows the circuit portion which establishes a writing
instruction WR intended for the contxol circuit CMD in a protocol corresponding
to standard TS1301l. The corresponding timing charts are also shown. The
writing instruction appears during the duration of a clock s:.gnal on the
terminal CIK, provided that the signal present on the terminal PROG is at
state 1 at the time of the rising clock front. The instruction WR makes it
possible to write or erase, as a function of the state of the ihput 1/0.

Once again in exemplified manner, fig. 3 shows the corresponding convexsion
circuit portion for the protocol SLE4403 with the corresponding timing charts. .
The writing instruction WR (programming or erasing, as a function of the state

‘of I/0) appears during the time of a clock square wave pulse on the terxminal

CLK, provided that said pulse has been preceded by a short pulse on the term-
inal RST.

I-"lg. 4 shows the main portlons of the auxiliary convers:xon cirauit ac,cordmg
to the invention making it possible to establish the read, write and erase
signals on the basis of signals appearing on the tenninal CLK and which can be
produced from readers operating in accordance with any random one of the three

protocols TS1001, TS1301 or SLE4403.

The simplified prqto_col which ie used is as follows: if the clock signal is a .
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short square wave pulse, it determines an incrementation operation on the

. rising front of said pulse and a reading operation on the falling front. . If

the clock signal is a long square wave pulse it determines a writing operation
and consists of an erase operation if there is-only one long square wave pulse
and a programing operation if there are two successive pulses of this type.

For this purpose, the auxiliary conversion circuit can be constituted in the
way shown in fig. 4. A monostable flip-flop DIl is connected to the terminal

CLK and establishes a square wave pulse of duration tl from the rising front

of the clock CLK. An AND gate G7 receives the output of the flip-flop Drl and "
the inverted output of the clock CLK.. The AND gate G7 establishes a reading
instruction RD only if the duration of the clock signal is shorter than tl
{reading mstruction only for square wave pulses of short duration). An AND
gate G8 receives the signal on CLK and the inverted output of the flip-flop
Drl. It establishes a signal S1, which is a writing instruction if the clock
has a shorter duration than tl. '

The writing instruction £l is transformed into an erase instruction ER 6r a
programming instruction WR in the following way. A flip-flop RS Bl receives

" the logic compliment S1% of the signal Sl on a first input and the read signal

RD on a second input. Its output S2 passes to 1 during a rising front of Sl¥,-
i.e. during a falling front of S1, i.e. at the end of a long esqguare wave clock
pulse and remains there for as long as it is not bmught to0 by a rls:mg front
of the read signal RD. o ' '

Said output S2 authorizes the opening of an AND gate G9, which can allow the

. passage of the signal Sl. The logic campliment S2* of S2 authorizes the open-

ing of an AND gate Gl0, which can also permit the passage of the signal Sl.
The output of the gate G9 can be used for forming a programning signal WR,
whereas the output of the gate G10 can be used for forming an erase signal ER.
The durations of these signa"s are substantially equal to the duration of the-
long square wave pulse on CLK from whlch must be deducted the duration tl of
the monostiable fl:.p-flop Dri.

Operation is as follows. When the clock square wave pulses are short, the out-
put 82 of the flip-flop RS B2 remains at zero, the gate G10 being open, but
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there is no signal S1 to pass through. When a long square wave pulse appears,
a signal S1 ie produced and passes through the still open gate G10. An erase

-13 -~

- operation 1is performed. At the end of the long square wave pulse on CLK, the

flip-flop RS éhanges state and its out:put. S2 opens the gate G9.

Two possibilities will then occur. Either a further long sqguare wave pulse is

~ emitted and a signal Sl is again produced, but on this occasion the sighal will

pass through the open gate G9_, thus producing a programming operation WR.
Alternai:ively ‘a short square wave clock pulse is emitted (reading operation),
which restores the flip-flop RS to the initial state (output Sl at zero), so
that the next writing operation can only be an erase operation.

Finally, another monostable flip-flop DI2 receives the signal present on thc
clock terminal CLK and supplies a square wave pulse from the rising front of
the clock square wave pulse. The output of said flip-flop constitutes a signai
INC, which controls the incrementing of the address counter CPT. However, this
.s:i.gna.'l must not appear between two. successive long sQuare wave pulses, because
the erase and programming 6peration relate to the same bit. Not shown, suppl-~
ementary logic means are used for eli:ninating the incrementing instmctipns

- INC for long clock signals representing a programning following an erasc.
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| 1. A PC-card able to commnicate with a card ieader accoxding to several
different comunication protocols comprising:
- several conversion circuits (CNV1, CNVZ, ONV3), each of 'which is able to
convert into instructions performable by the card the electrical. signals
received fram the reader according to a given protocol, each of the different
conversion circuits corresponding to a different comunication protocol,
- .and a pzotocol selection circuit (CNVA, 1O, L1, L2, L3, Gl to G6), incorpor-
ating an auxiliary conversion circuit (CNVA), the latter being able to produce
specific instructions performable by the card, said specific instructions being
used for the selection of one of the conversion circuite and being produced
from electrical signals whlch can be produced in all the pnotocols.

2. A caxd acconding to claim 1, wherein the auxiliary conversion circuit
(ONVA) is able to transform into instructions performablé by the card signals
common to all protocols usable by .said_ card., ' ' '

3. A carmd according to claim 1 having between five and elght contacts, inclu-
ding a clock contact CLK, a data input-output contact I/O and a thixd contact:
RST, wherem the auxiliary conversion circuit essentially uses the signals
present on the contacts CLK and RST for producing protocol select:uon instruc-

. tions.’ ' -

4. A card aeconiiné to claim 3, wherein the auxiliary conversion circuit
supplies different instructions (WR, ER; RD) according to the duration of a
aquale wave pulse appearing on the clock contact CIK.

5. A card accond:'_.ng to claim 1, comprising a memory (MEM) which can be con-
trolled by reading, writing, incrementation or reihitializatic’m instructions,
wherein the memory is used for recording in a protocol selection phase an

identification of the protocol to be used and wherein the recorded identifi-

cation is used in a sube'eque_nt phase for the selection of one of the conver-

sion circuits corresponding to the identified pmtocol.

6. A card according to claim 5, wherein the auxiliary conversion c¢ircuit is
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able to supply programning, erasing and incnamtiri‘g'ixistmctions from the
signals present on the terminals CLK and RST.

7. A card accoxding to claim 6, whexein an erase instruction is defined by
the presence of a long clock sigﬁal and a programning instruction by the pres-

ence of a second long clock signal immediately following the first and without
the interposing of a short clock signal between the two of them.
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