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MULTI-CHIP CARD

FIELD OF THE INVENTION

[0001] The invention relates to Intelligent portable objects
commonly known as smart cards or Integrated circuit (IC)
cards.

BACKGROUND OF THE INVENTION

[0002] A smart card generally comprises a single Inte-
grated circuit, which is either a memory or a micro-control-
ler. A smart card whose integrated circuit is a memory is
commonly referred to as memory card. A smart card whose
integrated circuit is a micro-controller is commonly referred
to as microprocessor card.

[0003] A micro-controller typically comprises the follow-
ing elements:

[0004]
[0005]

a central processing unit (CPU);
a volatile memory (RAM);

[0006] one of more non-volatile memories (ROM,
EEPROM or Flash memory);

[0007] acommunication interface for communication with
a card excepting device, such as, for example, a mobile
phone.

[0008] The standards ISO 7816 and GSM11.11 relate to
smart cards of the format ID-0 and ID-000, respectively.

[0009] The international patent application published
under number W0200208487 describes a smart card com-
prising various integrated circuits. A communication bus
couples the various integrated circuits which each other. The
integrated circuits receive a supply voltage from a single
power supply bus. There is thus a single supply voltage that
is applied to each integrated circuit.

[0010] U.S. Pat. No. 5,490,117 discloses an IC card that
comprises an integrated circuit that has an operating voltage
of 3.3 V. The IC card can be used in a modem host system
rated at 3.3 V or in a conventional host system rated at 5 V.
The integrated circuit card comprises an analog switch, an
external interface circuit, an internal interface circuits, and a
high voltage detection circuit. If the voltage of the host
system is less than or equal to an upper limit voltage of 4 V,
the power supply voltage is applied unchanged through the
analog switch to a ROM. On the other hand, if the power
supply voltage is greater than this upper limit voltage of 4 V,
the analog switch is made nonconductive and thus the power
supply voltage is not applied to the ROM. This prevents the
ROM from being destroyed. If a regulated-voltage circuit is
also provided, a power supply voltage regulated at 3.3 V can
be applied to the ROM, even when the power supply voltage
of the host system is greater than the upper limit voltage of
4 V.

SUMMARY OF THE INVENTION

[0011] In accordance with an aspect of the invention, a
portable object of the smart card type comprises a main
circuit for internal processing and storage of data. The main
circuit comprises several integrated circuits. The portable
object comprises a supply voltage circuit for applying a first
supply voltage to one of the integrated circuits of the main
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circuit and for applying a second, different supply voltage to
another integrated circuit of the main circuit.

[0012] The invention takes the following aspects into
consideration. The preferred power supply voltage of an
integrated circuit generally depends on the technology that
has been used to fabricate the integrated circuit integrated
circuit fabrication technology is generally characterized in
terms of gate width. The use of a single power supply
voltage within a smart card that comprises various integrated
circuits, necessitates that the integrated circuits are fabri-
cated in accordance with the same technology, for example,
a technology of 0.35 um, 0.35 um being the gate width. For
example, let it be assumed that a smart card comprises two
integrated circuits: a micro-controller and a flash memory.
Let it be assumed that the micro-controller has been fabri-
cated with 0.35 um technology. In that case, the flash
memory should also be preferably have been fabricated with
0.35 um technology. The inverse also applies. Let it be
assumed that a smart card designer seeks to partition various
functions on different integrated circuits within a single
smart card in accordance with the prior art. In that case, the
designer will use integrated circuits that have been fabri-
cated in accordance with similar or identical technologies.

[0013] Integrated circuits that constitute memories can
generally be fabricated with a relatively narrow gate width.
A relatively narrow gate width implies a relatively low
supply voltage. In contradistinction, micro-controllers for
smart cards require a relatively wide gate width. A relatively
wide gate width generally implies a relatively high power
supply voltage. For example, in the year 2003, flash memo-
ries having a storage capacity of 64 MB or more were
fabricated using a 0.13 um gate width technology. Those
flash memories typically operate with a power supply volt-
age of 1.8 V. In contradistinction, in the year 2003, micro-
controllers for smart cards were typically fabricated using a
0.35 um technology. Those micro-controllers require a
power supply voltage of 3 V.

[0014] A smart card in accordance with the invention
comprises several integrated circuits for internal processing
and storage of data. The smart card comprises a supply
voltage circuit for applying a first supply voltage to one of
these integrated circuits and for applying a second, different
supply voltage to another of these integrated circuits.

[0015] Accordingly, the invention allows use of integrated
circuits fabricated in accordance with different technologies
in a single smart card. The costs associated with the supply
voltage circuit are generally outweighed by the gain asso-
ciated with the possibility to use integrated circuits fabri-
cated in accordance with different technologies. The inven-
tion allows, for example, a smart card with a memory having
a relatively great capacity for a given price of the smart card.
Consequently, the invention allows greater functionality for
a given price.

[0016] These and other aspects of the invention will be
described hereinafter in the detailed description with refer-
ence to the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 is a diagram illustrating an example of a
smart card in accordance with the invention.
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DETAILED DESCRIPTION

[0018] FIG. 1 illustrates a smart card 1 in the format ID
000 of the GSM 11.11 standard. The smart card comprises
a set of contacts 2 and two different integrated circuits: a
micro-controller 8 and an additional memory 10, which may
be, for example, of the Flash type. The smart card 1 further
comprises an internal communication bus 8 and an internal
power-supply path 9. The communication bus comprises an
interface within the micro-controller 3 and another interface
within the additional memory 10. The micro-controller 3
comprises central processing unit (CPU) 4, a volatile
memory 5 of the RAM type, a non-volatile memory 6 of the
type EEPROM, ROM or FLASH. The micro-controller 3
further comprises a voltage regulator 7. The voltage regu-
lator 7 is programmable.

[0019] The micro-controller 3 receives a power supply
voltage from outside the smart card via a contact VCC
within the set of contacts 2. This power supply voltage
originates, for example, from a mobile telephone in which
the smart card 1 has been inserted. The power supply voltage
applied at the contact VCC, which is applied to the micro-
controller 3, is typically within the range between 3 and 5 V.
This voltage will be referred to as primary supply voltage
hereinafter. The voltage regulator 7 receives the primary
supply voltage and generates on the basis thereof a second-
ary supply voltage. The secondary supply voltage is prefer-
ably within a range comprised between 1.2 and 1.8 V. The
additional memory 10 receives the secondary supply voltage
via the internal power-supply path 9. The internal commu-
nication bus 8, which couples the additional memory 10 to
micro-controller 3, also receives the secondary supply volt-
age. In more detail, the interface of the internal communi-
cation bus 8 that is within the micro-controller 3, receives
the secondary supply voltage. Accordingly, the signals trans-
mitted via the communication bus 8 have voltage levels that
are compatible with the additional memory 10.

[0020] The voltage regulator 7 can interrupt the power
supply of the additional memory 10 when the additional
memory 10 is not used. This may be the case, for example,
when the additional memory 10 is in a sleep mode. The
interruption of the power supply allows a reduction of
electrical power consumption of the smart card. The voltage
regulator 7 is controllable. For example, the secondary
supply voltage may depend on a command value present in
the micro-controller 3. This command value may have been
programmed into volatile memory RAM or into the non-
volatile memory ROM/EEPROM during a personalization
phase of the smart card 1. Accordingly, the additional
memory 10 may be fabricated in accordance with any one of
a great variety of different technologles. The secondary
supply voltage is controlled to have a value that is compat-
ible with the particular type of additional memory 10 that is
used. Thus, the micro-controller 3 can be combined, within
a single smart card, with a great variety of different types of
additional memories or other types of integrated circuits.

[0021] It should be noted that the additional memory 10
does not have any direct connection to the exterior of the
smart card 1. All connections with the exterior are made via
the micro-controller 3. Accordingly, the additional memory
10 does not require special features that protect the addi-
tional memory 10 against an electrostatic discharge.

[0022] The description herein before illustrates the fol-
lowing characteristics. A portable object (1) of the smart
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card type comprises a main circuit (3, 8, 9, 10) for internal
processing and storage of data. The main circuit comprises
several integrated circuits (3,10). The portable object com-
prises a supply voltage circuit (7) for applying a first supply
voltage (3 to 5 V) to one of the integrated circuits (3) of the
main circuit and for applying a second, different supply
voltage (1.2 to 1.8 V) to another integrated circuit (10) of the
main circuit.

[0023] The description hereinbefore with reference to
FIG. 1 illustrates the invention rather than limits the inven-
tion. It is evident numerous alternatives exist that are within
the scope of the appended claims. The smart card 1 illus-
trated in FIG. 1 is just an example. In another embodiment,
a smart card in accordance with the invention may comprise
an integrated circuit that constitutes a coprocessor. The
coprocessor may be arranged, for example, to effect cryp-
tographic calculations. It is evident that the smart card in
accordance with the invention may comprise three or more
integrated circuits. For example, a smart card in accordance
with the invention may comprise a micro-controller one or
more additional memories and one or more coprocessors.

[0024] There are numerous manners for supplying, within
a smart card, a first supply voltage to an integrated circuit
and second power supply voltage to another integrated
circuit. For example, a smart card may comprise a power
supply circuit that receives a supply voltage from the
exterior via a contact VOC and which, in response, generates
various internal supply voltages. One of these internal
supply voltages may be applied to, for example, a micro-
controller and another internal supply voltage may be
applied to, for example, a memory. In such an implemen-
tation the supply voltage received from the exterior is not
directly applied to the micro-controller, contrary to the
embodiment shown in FIG. 1.

[0025] A smart card in accordance with the invention may
comprise an integrated circuit that necessitates different
supply power voltages. For example, an integrated circuit
may comprise a core circuit and an interface circuit, such as
an 10 buffer. These two circuits may necessitate different
power supply voltages. In such an implementation the smart
card may comprise a voltage regulator that furnishes differ-
ent supply voltages via a supply voltage bus similar to the
internal power-supply path 9 in the smart card shown in
FIG. 1.

[0026] With regard to the appended claims it should be
noted that the word comprising does not exclude the pres-
ence of other elements or stamps listed in a claim. The word
a preceding an element or any step does not exclude the
presence of several of these elements or steps.

1. A portable object of the smart card type comprising a
main circuit for internal processing and storage of data,
characterized in that the main circuit comprises several
integrated circuits and in that the portable object comprises
a supply voltage circuit for applying a first supply voltage to
one of the integrated circuits of the main circuit and for
applying a second, different supply voltage to another inte-
grated circuit of the main circuit.

2. A portable object as claimed in claim 1, characterized
in that the supply voltage circuit comprises a voltage modi-
fier arranged to receive the first supply voltage and to
generate the second supply voltage on the basis of the first
supply voltage.
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3. A portable object as claimed in claim 2, characterized
in that the voltage modifier is controllable so as to control
the second supply voltage.

4. A portable object as claimed in claim 2, characterized
in that the voltage modifier is arranged to interrupt the
second supply voltage.

5. A portable object as claimed in claim 2, characterized
in that the voltage modifier he’s comprised within one of
said integrated circuits.

6. A portable object as claimed in claim 5, characterized
in that the integrated circuit in which the voltage modifier is
comprised, constitutes a micro-controller.

7. A portable object as claimed in claim 3 and 6, charac-
terized in that the micro-controller is arranged to control the
second supply voltage.
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8. A portable object as claimed in claim 4 and 6, charac-
terized in that the micro-controller is arranged to interrupt
the second supply voltage.

9. A portable object as claimed in claim 6, characterized
in that one of said integrated circuits constitutes a memory
that is coupled to the micro-controller via an internal power-
supply path arranged to apply the second supply voltage to
the memory.

10. A portable object as claimed in claim 9, characterized
in that the micro-controller comprises an interface for com-
municating with the memory and an integrated power-
supply path for supplying a second supply voltage to the
interface.
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