
1                  EP 0 341 712 B1                 2 Description
R3. The protective circuit configuration is suitable for protecting the
gate insulating layers of a CMOS input TECHNICAL FIELD TO WHICH THE
INVENTION             circuit 11,12,13, (see the Japanese Patent
Publication BELONGS                                           NO.
48-30189). 5      The above mentioned IC card operates on an ex- This
invention relates to an IC card according to  ternal power source supplied
through the terminal the preamble of claim 1 and having means for protect-
pads thereof which is contacted mechanicallywith the ing erroneous
operation due to incomplete electrical  terminal pad of the card reader. If
incomplete contact contact with an external power supply.
between the terminal pads and the card reader oc- 10 curs, a potential
supplied through the [err] signal in- RELATED BACKGROUND ART
put terminal pad 11, the clock signal input terminal pad 12 and the serial
signal terminal pad 13, is sup- Recently, it has been expected that IC
cards are  plied to the power supply line through the resistors used in
many application fields, because of conve-  RI, R2 and R3, and the diodes
D1 to D6. The potential nience for handling and large memory capacity. The
15  is dropped by the protective resistors and the diodes, IC cards, which
have high security against injustice  and is unstable because clock signals
are input. How- use by others and can perform various processes by  ever
the microcomputer 100 formed of CMOS circuits themselves, have been
highlighted as a memory me-  can incompletely operate on such a dropped
voltage. dium instead of the magnetic card. The IC cards find  Incomplete
contact between terminal pads and a card many applications for cash cards,
personal illness  20  reader may destroy data stored In an EEPROM or an
history cards, identification cards, etc.         EPROM in the
microcomputer. An IC card is generally made of a plastic card and  The
object of the present invention is to solve the a semiconductor chip, for
example, microcomputer   above mentioned problems, and particularly to
avoid chip and a memory chip sealed in the card. The IC  erroneous
operation of an IC card due to incomplete card also has plurality of
terminal pads disposed on   25  electrical contact with an external power
supply. the surface of the plastic card. The semiconductor    This object
is solved by the IC card according to chip for IC card is usually a CMOS
microcomputer   claim 1. chip which consumes less operational power.
In general, there is provided an IC card having a In use, an IC card is
inserted into a card reader  power supply potential detector, and a reset
signal and then receives a power supply and control signals  30  generator
to generate a reset signal in response to an from the card reader through
the terminal pads. Data  output signal receiving signal of the detector.
reception and transmission are carried out between    Particularly, the IC
card according to the present the IC card and the IC card reader.
invention comprises an IC chip and a plurality of ter- The document EP-A-0
265 312 describes a        minal pads located on the surface of the card
and be- known circuit, which prevents writing in a memory of  35  ing
connected to said IC chip, said plurality of terminal an IC card when the
supply voltage Is below a thresh-  pads including a power supply terminal
pad, a ground old value or if the supply line has a high Impedance.
terminal pad, a first signal terminal pad and a second A prior art IC card
is explained below with refer-  signal terminal pad, the IC card further
comprising a ence to Figure 2. The prior art IC cards comprise a mi-
potential reducing circuit connected between said crocomputer 100, disposed
on a plastic card, terminal  40  power supply terminal pad and said first
signal termi- pads 10, 11, 12,13 and 14, resistors R1, R2 and R3,  nal pad;
and an erroneous operation protecting circuit and diodes D1, D2, D3, D4, D5
and D6, as seen Fig-  comprising a first circuitfordetecting incomplete
con- ure 2. The terminal pad 10 receives a positive power  tact between
said power supply terminal pad and an supply potential VDD (for example, +5
volts) supplied  external device to output a detecting signal, and a from
the card reader to the microcomputer 100. The  45  second circuit for
generating a reset signal to stop op- terminal pad 11 receives a [err]
signal [err] from the  eration of said IC chip in response to said
detecting card reader to the microcomputer 100. The terminal  signal, said
first circuit including a transistor having a pad 12 receives a clock
signal CLK from the card   gate electrode receiving a potential on said
power reader. The terminal pad 13 receivesaserial data S10  supply terminal
pad, a source electrode connected to from the card reader and transmits a
serial data from   50  said first signal terminal pad and a drain electrode
the microcomputer 100. The terminal pad 14 receives  connected to an input
of said second circuit for reset- a reference electric potential GND (for
example, 0  ting said IC chip. volts) from the card reader. The protective
resistanc-  The IC card according to the present invention es R1, R2 and R3
are placed between those terminal  has the advantage that erroneous
operation of the IC pads 11, 12 and 13, and the microcomputer. The di-  55
card can be prevented even if an incomplete contact odes D1-D6 are
connected between the terminal     occurs between terminal pads and an IC
card reader. pads 11-13 and the terminal pad 14, forming a protec-  The
erroneous operation protecting circuit prefer- 



tive circuit together with protective resistances R1-  ably further
comprises a third circuit having a resistive 2    3                   EP 0
341 712 B1                 4 potential divider connected between said power
sup-  tween the gate electrode of the CMOS input circuit 11 ply terminal
pad and said ground terminal pad to pro-  and the ground terminal pad 14,
the cathode being duce a divided potential, and a transistor having a
connected to the gate electrode of the CMOS input gate electrode receiving
said divided potential, a  circuit 11 and the anode being connected to the
drain electrode connected to an input of said second   5   ground terminal
pad 14. An electrostatic breakage circuit, and a source electrode connected
to said sec-  preventing circuit for the CMOS input circuit 11 com- ond
signal terminal pad.                           prises the protective
resistor R1, the potential reduc- The potential reducing circuit preferably
compris-  ing circuit D11, and the protective diode D2. In the es a
plurality of diodes serially connected.       same way, an electrostatic
breakage preventing cir- 10  cuit for the CMOS input circuit 12 comprises
the pro- BRIEF DESCRIPTION OF THE DRAWINGS                  tective
resistor R2, the potential reducing circuit D13, and the protective diode
D4. An electrostatic break- FIGURE 1 is a circuit diagram of an IC card
hav-  age preventing circuit for CMOS input circuit 13 com- ing a erroneous
operation prevention function ac-  prises the protective resistor R3, the
potential reduo- cording to this invention;                 15  ing circuit
D15, and the protective diode D6. FIGURE 2 is a circuit diagram of a prior
art IC    An erroneous operation preventing circuit com- card;
prises the potential reducing circuits D11, D13 and FIGURE 3 is a waveform
diagram at various       D15, a ground potential detector 20, a power
supply nodes of a positive power supply potential detec-  potential
detector 30, and a reset signal generator 40. tor for an IC card according
to this Invention;  20  The ground potential detector 20 comprises a po-
FIGURE 4 Is a waveform diagram at various       tential dividing resistive
circuit, an N-channel transis- nodes of a ground potential detector for an
IC  tor T25 a resistor R23 and a capacitor C26. The po- card according to
this invention; and          tential dividing resistive circuit comprises
resistors FIGURE 5 is a waveform diagram at various       R21 and R22
serially connected between the power nodes of a reset signal generator for
an IC card  25  supply terminal pad 10 and the ground terminal pad
according to this invention.                    14. The drain electrode of
an N-channel transistor T25 is connected to the power supply terminal pad
10 DESCRIPTION OF SPECIAL EMBODIMENT                  through the resistor
R23, the source electrode is con- nected to the clock signal input terminal
pad 12 In Figure 1, an IC card comprises a microcomput-  30  through the
resistor R2 and the gate electrode is con- er 100, protective resistors R1,
R2, and R3, protective  nected to the node N24 of the potential dividing
resis- diodes reversely connected D2, D4 and D6, and an   tive circuit. The
capacitor C26 is connected parallelly erroneous operation protecting
(preventive) circuit. A  to the resistor R22. powersupply terminal pad 10
is provided with a pos-   The ground potential detector 20 detects a poten-
itive potential VDD of +5 vols from an external card  35  tial more than
zero volts at the ground terminal pad reader. Aresetsignal inputterminal
pad 11 is provided  14, and outputs a detecting signal from the drain of
with a resetsignal [err] from the card readerwhich ini-  the transistor T25
to the reset signal generator 40. tializes the microcomputer 100. A clock
signal Input  The power supply potential detector 30 comprises a terminal
pad 12 is provided with a clock signal CLK  protective N-channel transistor
T32, a resistor R31 from the card reader. A terminal pad 13 relays data  40
and a P-channel transistor T33. The protective N- S10 in a serial form
between the microcomputer 100  channel transistor T32 has the drain
electrode con- and the card reader. Aground terminal pad is provided
nected to the power supply terminal pad 10 through with a potential GND of
0 volts from the card reader.  the resistor31, and both the source
electrode and the The protective resistor RI is coupled between the ter-
gate electrode connected to the ground terminal pad minal pad 11 and the
gate electrode in a CMOS Input  45  14. The P-channel transistor T33 has
the drain elec- circuit 11 of the microcomputer 100, and R2 between  trode
connected to the node N33, the source elec- the terminal pad 12 and a gate
electrode in the CMOS  trode connected to the reset signal input terminal
pad input circuit 12 of the microcomputer 100, and R3 be-  11 through the
resistor R1, gate electrode connected tween the terminal pad 13 and the
gate electrode In  to the drain of the protective transistor T32. The pow-
the CMOS Input circuit 13 of the microcomputer 100.  50  ersupply potential
detector30detectsa potential less A potential reducing circuit D11 is
coupled between  than a power supply potential (for example +5 volts) the
power supply terminal pad 10 and the gate elec-  and outputs a detecting
signal from the drain of tran- 



trode of the CMOS input circuit 11. The potential re-  sistor T33 to the
reset signal generator 40. ducing circuit D11 isformed of diodes D11a and
D11b   The reset signal generator 40 comprises inver- serially connected,
the cathode being connected to  55  ters 141,142, an OR gate G43 and a R/S
flipflop 44. the power supply terminal pad 10, and the anode be-  The reset
signal input terminal of the R/S flipflop 44 ing connected to the gate
electrode of the CMOS in-  is connected to the reset signal input terminal
pad 11 put circuit 11. A protective diode D2 is coupled be-  through the
resistor R1 through the inverter 141, and 3    5                   EP 0 341
712 B1                 6 the set terminal is connected to the output of the
OR  the ground potential detector 20, the substrate poten- gate G43. The OR
gate G43 is connected to an output  tial of the N-channel transistor T25 is
0.5 volts and the signal of the ground potential detector 20 through the
source electrode potential of the N-channel transistor inverter 142 and to
the node N33 of the powersupply  T25 Is 0 volts. The resistance ratio of
the resistors potential detector 30. The reset signal generator 40 is   5
R21 and R22 are selected in that the transistor T25 initialized by the
reset signal received at the terminal  turns on when the ground terminal
pad 14 is in the un- pad 11, and outputs the reset signal to the microcom-
contact condition, and It does not turn on when the puter by receiving an
output signal of the ground po-  ground terminal pad 14 is in the contact
condition. tential detector 20 or the power supply potential de-
Preferably, the resistance ratio is 9:1, which turns the tector 30.
10  transistor T25 on to output an "L" level signal to the Next, operation
of an erroneous operation pre-  reset signal generator 40 when the ground
terminal vention circuit suitable for an IC card according to this  pad 14
rises to about 0.5 volts. The capacitor C26 by- invention is explained
below.                      passes a potential rise on the ground terminal
pad 14 Let us assume that the power supply terminal pad  due to noise to
prevent the ground potential detector 10 is incompletely contacted to an
external card read-  15  20 from unnecessarily outputting a detecting
signal. er, but both the reset signal input terminal pad 11 and  The ground
potential detector20 can output a de- the ground terminal pad 14 are in
contact with the  tecting signal when the potential of the ground termi-
card reader to be provided with +5 volts and 0 volts,  nal pad 14 rises the
threshold potential of a diode. respectively.
The reset signal generator 40 sends a reset sig- In this case, the power
supply potential detector  20  nal tothe microcomputerchip 100 in
responsetoade- 30 detects incomplete contact between the power  tecting
signal from the ground potential detector 20 or supply terminal pad 10 and
the card reader. The pow-  the power supply potential detector 30. er
supply potential detector 30 operates in accor-     The reset signal
generator 40 operates in accor- dance with the waveforms shown in FIGURE 3.
dance with waveforms showing in FIGURE 5. A potential of 4 volts appears at
the power supply  25  The R/S flipflop 44 is reset in response to a reset
terminal pad 10 in spite of the defective contacts be-  signal on the reset
signal input terminal pad 11. Then, tween the power supply terminal pad 10
and the card  the R/S flipflop 44 receives a detecting signal from reader,
since the potential reducing circuit D11 de-  OR gate G43 to output a reset
signal of an "H" level creases the power supply potential (5 volts).
signal to the microcomputer 100. The powersupplyterminal pad 10 is at4volts
and   30  As a result, the resetsignal generator 40 contin- the source
electrode of the P-channel transistor T33  ues to send a reset signal to
stop operation of the mi- is at +5volts, and the drain electrode of the
protective  crocomputer 100 while an IC card and an external transistor T32
is at 0 volts. The protective transistor  card reader are in uncontact
condition. T32, an N-channel transistor, is in off state. The pro- tective
circuit for the P-channel transistor T33 con-  35  INDUSTRIALAPPLICABILLITY
sists of the protective transistor T32 and the resistor R31. Since the
potential of the gate electrode re-    The IC cards according to this
invention are ap- ceives 4 volts, the P-channel transistor T33 turns on
plied for many applications, such as cash cards, per- to output an "H"
level signal to the reset signal gener-  sonal illness history cards,
identification cards, etc. ator40. This means thatthe potential atthe gate
elec-  40 trode of the P-channel transistorT33 is less than that of the
reset signal Input terminal pad 11. For this rea-  Claims son, the power
supply potential detector 30 also can detect an sudden drop in voltage at
the power supply  1. An IC card having an IC chip (100) and a plurality
terminal pad 10, even if the terminal pad 10 is com-  45  of terminal pads
(10 to 14) located on the surface pletely contacted to the external card
reader.        of the card and being connected to said IC chip, In case
both the power supply terminal pad 10      said plurality of terminal pads
including a power 



and clock signal input terminal pad 12 are completely  supply terminal pad
(10), a ground terminal pad contacted to the card reader to receive +5
volts and   (14), a first signal terminal pad (11) and a second a clock
signal having a swing of 0 to +5 volts, respec-  50  signal terminal pad
(12), the IC card further com- tively, while the ground terminal pad 14 is
incomplete-  prising a potential reducing circuit (D11) connect- ly
contacted to the card reader, the ground potential  ed between said power
supply terminal pad (10) detector 20 detects incomplete contact between the
and said first external signal terminal, pad (11), ground terminal pad 14
and the card reader.           characterized by: an erroneous operation
pro- The ground potential detector 20 operates in ac-  55  tecting circuit
(20,30,40) comprising a first circuit cordance with the waveforms shown in
FIGURE 4.        (30) for detecting incomplete contact between When the
clock signal terminal pad 12 is in an "L" lev-  said powersupply terminal
pad (10) and an exter- el, the ground terminal pad 14 becomes 0.5 volts. In
nal device to output a detecting signal, and a sec- 4    5
EP 0 341 712 B1                  6 the set terminal is connected to the
output of the OR  the ground potential detector 20, the substrate poten-
gate G43. The OR gate G43 is connected to an output  tial of the N-channel
transistor T25 is 0.5 volts and the signal of the ground potential detector
20 through the  source electrode potential of the N-channel transistor
inverter 142 and to the node N33 of the power supply  T25 is 0 volts. The
resistance ratio of the resistors potential detector 30. The reset signal
generator40 is   5   R21 and R22 are selected in that the transistor T25
Initialized by the reset signal received at the terminal  turns on when the
ground terminal pad 14 is in the un- pad 11, and outputs the reset signal
to the microcom-  contact condition, and It does not turn on when the puter
by receiving an output signal of the ground po-  ground terminal pad 14 is
in the contact condition. tential detector 20 or the power supply potential
de-  Preferably, the resistance ratio is 9:1, which turns the tector 30.
10  transistor T25 on to output an "L" level signal to the Next, operation
of an erroneous operation pre-  reset signal generator 40 when the ground
terminal vention circuit suitable for an IC card according to this  pad 14
rises to about 0.5 volts. The capacitor C26 by- invention is explained
below.                       passes a potential rise on the ground terminal
pad 14 Let us assume thatthe powersupplyterminal pad   due to noise to
prevent the ground potential detector 10 is incompletely contacted to an
external card read-  15  20 from unnecessarily outputting a detecting
signal. er, but both the reset signal input terminal pad 11 and  The ground
potential detector 20 can output a de- the ground terminal pad 14 are in
contact with the  tecting signal when the potential of the ground termi-
card reader to be provided with +5 volts and 0 volts,  nal pad 14 rises the
threshold potential of a diode. respectively.
The reset signal generator 40 sends a reset sig- In this case, the power
supply potential detector  20   nal to the microcomputerchip 100 in
response to a de- 30 detects incomplete contact between the power
tecting signal from the ground potential detector 20 or supply terminal pad
10 and the card reader. The pow-  the power supply potential detector 30.
er supply potential detector 30 operates in accor-     The reset signal
generator 40 operates in accor- dance with the waveforms shown in FIGURE 3.
dance with waveforms showing in FIGURE 5. A potential of 4 volts appears at
the powersupply  25  The R/S flipflop 44 is reset in response to a reset
terminal pad 10 in spite of the defective contacts be-  signal on the reset
signal input terminal pad 11. Then, tween the power supply terminal pad 10
and the card  the R/S flipflop 44 receives a detecting signal from reader,
since the potential reducing circuit D11 de-  OR gate G43 to output a reset
signal of an "H' level creases the power supply potential (5 volts).
signal to the microcomputer 100. The powersupply terminal pad 10 is
at4volts and   30  As a result, the reset signal generator 40 contin- the
source electrode of the P-channel transistor T33  ues to send a reset
signal to stop operation of the mi- is at +5 volts, and the drain electrode
of the protective  crocomputer 100 while an IC card and an external
transistor T32 is at 0 volts. The protective transistor  card reader are in
uncontact condition. T32, an N-channel transistor, is in off state. The
pro- tective circuit for the P-channel transistor T33 con-  35
INDUSTRIALAPPLICABILLITY sists of the protective transistor T32 and the
resistor R31. Since the potential of the gate electrode re-     The IC
cards according to this invention are ap- ceives 4 volts, the P-channel
transistor T33 turns on  plied for many applications, such as cash cards,
per- to output an "H"' level signal to the reset signal gener-  sonal
illness history cards, identification cards, etc. ator40. This means that
the potential atthe gate elec-  40 trode of the P-channel transistor T33 is
less than that of the reset signal input terminal pad 11. For this rea-
Claims 



son, the power supply potential detector 30 also can detect an sudden drop
in voltage at the power supply  1. An IC card having an IC chip (100) and a
plurality terminal pad 10, even if the terminal pad 10 is corn-  45  of
terminal pads (10 to 14) located on the surface pletely contacted to the
external card reader.         of the card and being connected to said IC
chip, In case both the power supply terminal pad 10       said plurality of
terminal pads including a power and clock signal input terminal pad 12 are
completely  supply terminal pad (10), a ground terminal pad contacted to
the card reader to receive +5 volts and   (14), a first signal terminal pad
(11) and a second a clock signal having a swing of 0 to +5 volts, respec-
50  signal terminal pad (12), the IC card further com- tively, while the
ground terminal pad 14 is incomplete-  prising a potential reducing circuit
(D1I) connect- ly contacted to the card reader, the ground potential  ed
between said power supply terminal pad (10) detector 20 detects incomplete
contact between the     and said first external signal terminal, pad (11),
ground terminal pad 14 and the card reader.           --characterized by:
an erroneous operation pro- The ground potential detector 20 operates in
ac-   55  tecting circuit (20,30,40) comprising a first circuit cordance
with the waveforms shown in FIGURE 4.         (30) for detecting incomplete
contact between When the clock signal terminal pad 12 is in an "L" lev-
said powersupply terminal pad (10) and an exter- el, the ground terminal
pad 14 becomes 0.5 volts. In   nal device to output a detecting signal, and
a sec- 4    7                   EP0 341 712 B1                  8 ond
circuit (40) for generating a reset signal (RE-  Chips verbunden ot. SET)
to stop operation of said IC chip (100) in re- sponse to said detecting
signal, said first circuit  2. IC-Karte nach Anspruch 1, wobel die Fehibe-
(30) including a transistor (T33) having a gate    triebs-Schutzschaltung
weiterhin sine dritte electrode receiving a potential (VDD) on said   5
Schaltung (20), die elnen Widerstands-Potential- power supply terminal pad
(10), a source elec-     teller (R21, R22) aufweist, der zwischen dam trode
connected to said first signal terminal pad  Stromversorgungs-Anschiulfleck
(10) und dam (11) and a drain electrode connected to an Input
Erdanschlulfleck (14) verbunden ist, um ein of said second circuit (40) for
resetting said IC  Zweigpotential zu erzeugen, und einen Transi- chip.
10      stor (T25) umfast, der eine Gate-Elektrode, die das Zweigpotential
empfangt, eine Drain- 2. An IC card according to claim 1, wherein said er-
Elektrode, die mit einem Eingang der zweiten roneous operation protecting
circuit further corn-  Schaltung (40) verbunden at, und eine Source- prises
a third circuit (20) having a resistive poten-  Elektrode aufweist, die mit
dem zweiten Signal- tial divider (R21 ,R22) connected between said  15
anschlulfleck (12) verbunden lst. power supply terminal pad (10) and said
ground terminal pad (14) to produce a divided potential,  3. IC-Karte nach
Anspruch 1, wobei die Potentialre- and a transistor (T25) having agate
electrode re-  duzierschaitung (D11) eine Vielzahl von hinter- ceiving said
divided potential, a drain electrode  elnanderverbundenen DIoden (DI1a,
D11b) um- connected to an input of said second circuit (40),  20  faSt and
a source electrode connected to said second signal terminal pad (12).
Revendications 3. An IC card according to claim 1, wherein said po- tential
reducing circuit (DII) comprises a plurality  25  1. Carte a circuit
integre comprenantune puce A cir- of diodes (D11a,D11b) serially connected.
cuit integr6 (100) et une pluralite de plots de connexion (10 A 14) situes
sur la surface de la carte et 6tant connectes a ladile puce A circuit in-
PatentansprOche                                       tegre, ladite
pluralite de plots de connexion 30      comportant un plot de connexion de
source d'ali- 1. IC-Karte mit einem IC-Chip (100) und einer Viel-
mentation (10), un plot de connexion de masse zahl von Anschluiflecken (10
bis 14), die sich auf  (14), un premier plot de connexion de signaux der
Oberflache der Karte befinden und die mit      (11) et un second plot de
connexion de signaux dam IC-Chip verbunden sind, wobei die Vislzahl
(12), la carte A circuit integr6 comprenant en ou- von Anschlulfiecken
ainen Stromversorgungs-  3S    tre un circuit(D11) riducteurde potential
conneo- Anschlu~fleck (10), enen Erdanschluilfieck (14),   t entre ledit
plot de connexion de source d'ali- einen ersten SignalanschluMfleck (11)
und einen    mentation (10) et ledit premier plot de connexion 



zweiten Signalanschluftfleck(12) umfalitund wo-    de signaux externes
(11), caracterisee par un cir- bel die IC-Karte welterhin eine
Potentialreduzier-  cuit (20, 30, 40) de protection contre un fonction- J>
schaltung (D11) aufweist die zwischen dam   40      nement errone
comprenant un premier circuit Stromversorgungs-Anschlul&fleck (10) und dam
(30) pour ditecter un contact incomplet entre le- ersten
SignalanschluMfleck (11) verbunden Ist,     dit plot de connexion de source
d'alimentation gekennzelchnet durch: eine Fehibetriebs-Schutz-    (10) et
un dispositif exterieur Wfin de d6livrer un schaltung (20, 30, 40),
dieineerste Schaltung (30)  signal de d~tection, etunsecond circuit (40)
pour zum Nachwebs eines mangelhaften Kontakts zwi-  45  generer un signal
de remise A l'tat initial (RE- schen dam Stromversorgungs-Anschlutfleck
(10)      SET) afin d'arrlter le fonctionnement de ladite und einern
externen Gerfit um ein Nachwebssignal   puce a circuit intigr6 (100) en
r6ponse audit si- auszugeben, und einezwlteiSchaltung (40) zurEr-    gnal
de dhtection, ledit premier circuit (30) zeugung aines Rucksetzsignals
aufweit um ala       comportant un transistor (T33) ayant une diectro-
AntwortaufdasNachweissignalden Betriebdes IC-  5o  dade grille recevant un
potential (VDD) sur ledit Chips (100) anzuhalten, wobei die erste Schaltung
plot de connexion de source d'alimentation (10), (30) amen Transistor (T33)
mit dner Gate-          une electrode de source connectee audit premier
Elektrode, die ain Potential (VDD) auf dam         plot de connexion de
signaux (11) et une electro- Stromversorgungs-Anschlu~fibck (10) empfingt
de de drain connectee A une entree dudit second eane Source-Elektrode, die
mit dam ersatn Signal-  cs  circuit (40) pour remettre A I'etat initial
ladite puce anschluifflack (11) verbunden Ist und elne Drain-  A circuit
Int6gr6. Elektrode umfaXt, die mit einern Eingang der zwelten Schaltung
(40) zum Rulcksetzen des IC-  2. Carte A circuit integre selon la
revendication 1, 5    9                  EP 0     341712 B1              10
dans laquelle ledit circuit de protection oontre un
*!c  L   M fonctionnement erron6 comporto on outre un trol- sieme circuIt
(20) ayant un diviseur de potential r6sistif (R21, R22) connect6 entre
ledit plot de connexion de source d'alimentation (10) et ledit   5 plot de
connexion de masse (14) pour produire un potential divis6, at un transistor
(T25) ayant une electrode de grille recevant ledit potential divisa, une
electrode de drain connectee a une entrde dudit deuxieme circuit (40), et
une electrode de   *o source connectee audit second plotde connexion de
signaux (12). 3. Carte A circuit integre solon la revendicatbon 1, dans
laquelle ledit circuit (D1I) r6ducteur de po-  1S tbntiel comport. une
pluralite de diodes (D11a, D11b) connectees en serie. 20 25 30 35 40 45 50
55 6    


