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Description

Title of Invention

INFORMATION PROCESSING DEVICE AND COMMUNICATION DEVICE

Technical Field
[0001]
The present disclosure relates to information processing devices and

communication devices.

Background Art
[0002]

IC tags, which include an IC chip for performing contactless communication
with a nearby reader/writer to perform a process such as authentication or the like,
have been widespread. In particular, so-called passive IC tags, which do not have a
power supply such as a battery or the like and is activated by power that is
accumulated and stored in a capacitor or the like by receiving radio waves from a
reader/writer, have been widespread because of their good usability.

[0003]

An IC tag is constructed by mounting parts such as an IC chip for
performing a communication process and the like on a circuit board on which an
antenna pattern for receiving radio waves from a reader/writer is formed. The
antenna pattern is in the shape of a coil and has a relatively large area on the circuit
board in order to efficiently receive radio waves from a reader/writer. Typically,
parts such as an IC chip, a capacitor, and the like are provided in a center portion
surrounded by the coil-shaped antenna pattern. When an authentication process is
performed using an IC tag, the IC tag performs a communication process on its own,
e.g., information stored in a memory included in the IC chip is transmitted to a
reader/writer, and information transmitted from the reader/writer is written to the
memory of the IC chip.

[0004]
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As described above, IC tags can wirelessly communicate with a
reader/writer on their own. For example, card-shaped objects including a circuit
board implemented as an IC tag are widely used as electronic money cards, tickets,
authentication cards, and the like. Also, various electronic devices such as mobile
telephone terminals and the like which include an IC tag are similarly widely used.
{0005]

A plorality of standards for IC chips that perform contactless
communication are provided for different applications and the like. A technique has
been proposed that equips a single device with a plurality of IC chips for performing
contactless communication according to different standards and thereby allows the
single device to perform contactless communication using a plurality of

communication schemes (see, for example, Patent Literature 1 and the like).

Citation List
Patent Literature
[0006]
Patent Literature 1: IP 2002-83277A

Summary of Invention
Technical Problem
[0007]

If a plorality of IC chips for performing contactless communication are
provided, power received from the antenna needs to be appropriately supplied to the
IC chips according to communication characteristics required for the respective IC
chips.

[0008]

With the above in mind, the present disclosure proposes a novel and
improved information processing device and communication device that, when a
plurality of IC chips for performing contactless communication are connected t a
single coil antenna, can appropriately supply power to the IC chips according to

communication characteristics required for the respective IC chips.
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Solution to Problem
[0009]

According to a first aspect of the present invention, there is provided an
information processing device comprising: a coil antenna configured to receive an
external magnetic field and thereby generate power; and a first IC chip and a second
IC chip each connected in parallel to the coil antenna and configured to receive
power supplied from the coil antenna, wherein power received by the first IC chip
from the coil antenna is different from power received by the second IC chip from
the coil antenna.

[0010]

According to a second aspect of the present invention, there is provided a
communication device comprising: a coil antenna configured to receive an external
magnetic field and thereby generate power; a first IC chip and a second IC chip each
connected in parallel to the coil antenna and configured to receive power supplied
from the coil antenna; and an outer material configured to cover the coil antenna and
the two or more IC chips, wherein power received by the first IC chip from the coil

antenna is different from power received by the second IC chip from the coil antenna.

Advantageous Effects of Invention
[0011]

As described above, according to embodiments of the present invention, a
novel and improved information processing device and communication device can be
provided that, when a plurality of IC chips for performing contactless
communication are connected to a single coil antenna, can appropriately supply
power to the IC chips according to communication characteristics required for the
respective IC chips.

[0012]

Note that the effects described above are not necessarily limited, and along
with or instead of the effects, any effect that is desired to be introduced in the present
specification or other effects that can be expected from the present specification may

be exhibited.
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Brief Description of Drawings
[0013]
[FIG. 1] FIG 1 1s an illustrative diagram showing a configuration example of an
information processing device according to an embodiment of the present disclosure.
[FIG 2] FIG 2 is an illustrative diagram showing a specific configuration example of
an information processing device according to an embodiment of the present
disclosure.
[FIG. 3] FIG. 3 is an illustrative diagram showing a specific configuration example of
an information processing device according to an embodiment of the present
disclosure.
[FIG. 4] FIG. 4 is an illustrative diagram showing a configuration example of an
information processing device.
[FIG. 5] FIG. 5 is an illustrative diagram showing a configuration example of an

information processing device according to a comparative example.

Description of Embodiments
{0014]

Hereinafter, (a) preferred embodiment(s) of the present disclosure will be
described in detail with reference to the appended drawings. In this specification
and the drawings, elements that have substantially the same function and structure
are denoted with the same reference signs, and repeated explanation is omitted.
[0015]

Note that description will be provided in the following order.

1. Embodiments of the Present Disclosure

1.1. Configuration Examples of Information Processing Device
1.2. Advantageous Effect Examples

1.3. Specific Structure Examples

2. Conclusion

[0016]

<1. Embodiments of the Present Disclosure>

[1.1. Configuration Examples of Information Processing Device]
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FIG. 4 is an illustrative diagram showing a circuit configuration example of
an information processing device 10 including a single IC chip for performing
contactless communication. In the information processing device 10 shown in FIG
4, an IC chip 22 for performing contactless communication is connected to a coil
antenna 20 including a coil 21, and operates using supplied power that is generated in
the coil antenna 20 by electromagnetic induction.

{00171

When a plurality of IC chips for performing contactless communication are
provided instead of a single IC chip, then if the IC chips are simply connected in
parallel to the coil-shaped coil antenna, power that is generated by the coil antenna
and supplied to the respective IC chips, is uniquely determined according to
characteristics of operating circuits included in the respective IC chips. For
different IC chips for performing contactless communication, there are different
requirements in terms of a communication characteristic such as a communication
coverage distance, or the presence or absence and width of a communication dead
zone within a communication coverage area. If IC chips are simply connected in
parallel to the coil-shaped coil antenna, power supplied to the respective IC chips is
uniquely determined, so that, for some of the IC chips, the required communication
characteristic may not be satisfied.

{0018]

With the above in mind, an information processing device according to an
embodiment of the present disclosure described below has a feature that when a
plurality of IC chips are connected to a coil antenna instead of a single IC chip, an
adjustment is made to allow the IC chips to appropriately receive power supplied
from the coil antenna according to communication characteristics required by the
respective IC chips.

[0019]

Next, a configuration example according to an embodiment of the present
disclosure will be described. FIG 1 is an illustrative diagram showing a
configuration example of an information processing device according to an

embodiment of the present disclosure. The configuration example of the
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information processing device 100 according to an embodiment of the present
disclosure will be described with reference to FIG. 1.
10020]

The information processing device 100 according to an embodiment of the
present disclosure shown in FIG. 1 is incorporated into, for example, a card having a
shape determined according to a predetermined standard, or an electronic device
such as a mobile telephone, a smartphone, or the like. FIG. I schematically shows a
circuit diagram of the information processing device 100 according to an
embodiment of the present disclosure. The information processing device 100
shown in FIG. 1 may be, for example, an inlet enclosed by an outer material such as a
plastic card or the like. The information processing device 100 according to an
embodiment of the present disclosure shown in FIG. 1 includes a coil antenna 110
and two IC chips 120a and 120b.

[0021]

The coil antenna 110, which is constructed by, for example, winding a band-
shaped conductive film into a helix receives a magnetic field generated by a
reader/writer (not shown) using a coil 111 to generate power by electromagnetic
induction, Although not shown in FIG. 1, interconnects, and internal circuits of the
IC chips 120a and 120b, in the information processing device 100, have capacitances.
These capacitances and the inductance of the coil 111 determine the resonant
frequency of the information processing device 100. It is assumed that the resopant
frequency of the information processing device 100 is set to, for example, 13.56
MHz. Power generated by the coil 111 is supplied to the IC chips 120a and 120b,
and is used to operate the IC chips 120a and 120b.

[0022]

The IC chips 120a and 120b are a communication circuit including a circuit
for performing a contactless wireless communication process with a reader/writer
(not shown). As shown in FIG 1, in the information processing device 100
according to this embodiment, the two chips 120a and 120b are connected to the
single coil antenna 110.

[0023]
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The IC chips 120a and 120b each include a circuit suvited to a
communication characteristic that should be satisfied for a corresponding contactless
communication scheme (e.g., Type A, Type B, or Type F). In this embodiment, the
term “‘communication characteristic” refers to an aspect of an IC chip which is
specified according to a corresponding contactless communication scheme or
applicable service, during contactless wireless communication with a reader/writer,
such as a communication coverage distance, the presence or absence of a
communication dead zone within a communication coverage area, and the width of a
communication dead zone if any. For example, IC chips that are incorporated into
IC cards for transport systems, such as IC tickets and the like, are typically designed
to have a longer communication coverage distance for reception of radio waves from
a reader/writer than that of IC chips that are incorporated into IC cards for payment
systems for paying money for goods or service.

{0024}

For example, it is assumed that the IC chip 120a is the former IC chip that is
incorporated into IC cards for transport systems, such as IC tickets and the like, and
the IC chip 120b is the latter IC chip that is incorporated into IC cards for payment
systems for paying money for goods or service. The IC chips 120a and 120b, when
receiving power that is generated by the coil 111 receiving radio waves from a
reader/writer, sends information back to the reader/writer in response to information
transmitted from the reader/writer.

[0025]

As described above, there are standards for IC chips that specify
communication characteristics required according to corresponding contactless
communication schemes or applicable services. Among imporiant aspects of
standards for communication characteristics is a communication coverage distance.
The communication coverage distance of an IC chip mainly depends on the amount
of power received from the coil. When a plurality of IC chips and a coil antenna
are connected so that power is equally supplied to the IC chips, then if the amount of
power is adjusted so that IC chips for which a shorter communication coverage

distance is required can receive an appropriate amount of power, IC chips for which
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a longer communication coverage distance is required fail to satisfy the
communication coverage distance. Conversely, if the amount of power is adjusted
so that IC chips for which a longer communication coverage distance is required can
receive an appropriate amount of power, IC chips for which a shorter communication
coverage distance is required receive an excessive amount of power.

[0026]

Among techniques of supplying appropriate power to a plurality of IC chips
is to provide the IC chips with respective coil antennas separately. Specifically,
when two IC chips are incorporated, two coil antennas are incorporated. However,
it is considerably difficult to incorporate a plurality of coil antennas into a device
having a limited circuit area such as an electronic money card, a credit card, or the
like.

[0027]

With the above in mind, in the information processing device 100 according
to an embodiment of the present disclosure, the two IC chips 120a and 120b are
connected to the single coil antenna 110 as shown in FIG 1. In the information
processing device 100 according to an embodiment of the present disclosure, the IC
chip 120a is connected to the opposite ends of the coil 111, and the IC chip 120b is
connected to one end of the coil 111 and a predetermined point between the opposite
ends of the coil 111, as shown in FIG 1. In other words, the IC chip 1202 is
connected to the coil 111 so that the IC chip 120a receives all power generated by the
coil 111. Meanwhile, the 1C chip 120b is connected to the coil 111 so that the IC
chip 120b receives a portion of the power generated by the coil 111.

{0028]

Thus, in the information processing device 100 according to an embodiment
of the present disclosure, the IC chips 120a and 120b connected in parallel to the coil
antenna 110 receive different amounts of power from the coil 111,  Thus, the IC
chips 120a and 120b receive different amounts of power from the coil 111, and
therefore, appropriate power can be supplied from the coil 111 according to

communication characteristics required for the respective IC chips 120a and 120b.

[0029]
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Although, in the example shown in FIG 1, the IC chip 120a is connected to
the opposite ends of the coil 111, and the IC chip 120b is connected to one end of the
coil 111 and a predetermined point between the opposite ends of the coil 111, the
present disclosure is not limited to such an example.

[0030]
[1.2. Advantageous Effect Examples]

For example, assuming that the coil 111 is a three-turn coil where the
number of turns is three, a case where the IC chips 120a and 120b are both connected
to the third turn of the coil 111 as shown in FIG. 5, and a case where the IC chip 120a
is connected to the third turn of the coil 111 while the IC chip 120b is connected to
the second turn of the coil 111, are compared to show that, in the information
processing device 100 according to an embodiment of the present disclosure,
appropriate power can be supplied from the coil 111 to the IC chips 120a and 120b
according to communication characteristics required for the respective IC chips 120a
and 120b.

[0031]

Table 1 shows an example in which a case (case 1) where the IC chips 120a
and 120b are both connected to the third turn of the coil 111 as shown in FIG. 5, and
a case (case 2) where the IC chip 120a is connected to the third turn of the coil 111
while the IC chip 120b is connected to the second turn of the coil 111 as shown in
FIG. 1, are compared in terms of a communication coverage distance, in the presence

of the same nearby reader/writer.

[0032]
[Table 1]
1C chip 120a IC chip 120b
Case 1 39 mm 50 mm
Case 2 47 mm 47 mm
(Table 1: Comparison of communication coverage distance)
[0033]

As shown in Table 1, when the IC chips 120a and 120b are both connected
to the third turn of the coil 111 as shown in FIG 5, the IC chip 120b has a

communication coverage distance of 50 mm, and the IC chip 120a has a
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communication coverage distance of 37 mm. The difference in communication
coverage distance is caused by a difference in characteristics between the operating
circuits included in the IC chips 120a and 120b.  Therefore, when the IC chips 120a
and 120b are both connected to the third turn of the coil 111 as shown in FIG. 5,
power cannot be supplied to the IC chips 120a and 120b according to communication
characteristics required for the respective IC chips 120a and 120b. The reason why
power cannot be supplied to the IC chips 120a and 120b according to communication
characteristics required for the respective IC chips 120a and 120b, is that power
received by the IC chips 120a and 120b is uniquely determined by characteristics of
the operating circuits included in the IC chips 120a and 120b.

[0034]

Meanwhile, as shown in Table 1, when the IC chip 120a is connected to the
third turn of the coil 111 while the IC chip 120b is connected to the second turn of
the coil 111 as shown in FIG. 1, the IC chips 120a and 120b can both have a
communication coverage distance of 47 mm. In other words, in the information
processing device 100 according to an embodiment of the present disclosure, if the
IC chips 120a and 120b are connected to different points of the coil 111, power can
be appropriately supplied to the IC chips 120a and 120b according to comumunication
characteristics required for the respective IC chips 120a and 120b. Also, in the
information processing device 100 according to an embodiment of the present
disclosure, power can be appropriately supplied to the IC chips 120a and 120b
according to communication characteristics required for the respective 1C chips 120a
and 120b, so that the communication characteristics required for the respective 1C
chips 120a and 120b connected to the coil antenna 110 can be satisfied.

[0035]
[1.3. Specific Structure Examples]

Next, a specific circuit structure example will be described in which the
information processing device 100 according to an embodiment of the present
disclosure is incorporated into a card having a shape specified by a predetermined
standard.

[0036]
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FIG. 2 is an illustrative diagram showing a specific circuit structure example
of the information processing device 100 according to an embodiment of the present
disclosure. FIG 2 shows a circuit structure example of the information processing
device 100 in which the coil 111 that is a three-turn coil where the number of turns is
three is formed by etching. An IC card is formed by covering the information
processing device 100 shown in FIG. 2 with an outer material, such as a plastic card.
Alternatively, the outer material may be the housings of other communication
devices such as a mobile telephone and a smartphone, in addition to a card.

[0037]

In the circuit example shown in FIG. 2, it is shown that the IC chip 120a is
connected to the third turn of the coil 111, and the IC chip 120b is connected to the
second tumn of the coil 111.  In other words, it can be seen that the information
processing device 100 can be implemented so that the IC chip 120a and the IC chip
120b are connected to different points of the coil 111, and the IC chips 120a and
120b connected in parallel to the coil antenna 110 receive different amounts of power
from the coil 111.

[0038]

As to manufacture of IC cards including an IC chip, the position of the IC
chip is typically specified by a standard.  For example, in the circuit example shown
in FIG. 2, the position of the IC chip 120b may be previously specified by a standard.
Even when the position of an IC chip is thus previously determined, the information
processing device 100 can be implemented so that a plurality of IC chips are
connected to the coil antenna 110, and the IC chips 120a and 120b connected in
parallel to the coil antenna 110 receive different amounts of power from the coidl 111.
[0039]

Also, when the coil 111 is formed by etching as shown in FIG 2, then if
embossing is performed in order to print characters on the IC card, the embossing
can be performed with the characters overlying the coil portion. In particular, when
it s, for example, required that four rows of characters are printed by embossing in a
region 2 specified by JIS X 6302, such a requirement can be satisfied by the

information processing device 100 having the circuit layout shown in FIG. 2.
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[0040]

Note that the circuit layout in which the coil 111 that is a three-turn coil
where the number of turns is three is formed by etching, is not limited to that shown
in FIG. 2. However, for example, if the coil 111 having the pattern shown in FIG. 2
is formed, only two crimping points 131 and 132 are required. Typically, an
increase in the number of crimping points leads to a decrease in reliability of an
information processing device that is incorporated into an IC card. However, the
information processing device 100 shown in FIG. 2 can be implemented so that the
IC chips 120a and 120b connected in paralle] to the coil antenna 110 receive different
amounts of power from the coil 111 without a decrease in reliability which is caused
due to an increase in the number of crimping points.

[0041]

Another specific circuit structure example of the information processing
device 100 according to an embodiment of the present disclosure will be described.
FIG. 3 is an illustrative diagram showing a specific circuit structure example of the
information processing device 100 according to an embodiment of the present
disclosure. FIG. 3 shows a circuit structure example of the information processing
device 100 in which the coil 111 that is a three-turn coil where the number of turns is
three is provided in the form of a wire antenna.

[0042]

In the circuit example shown in FIG. 3, the IC chip 120a is connected to the
third turn of the coil 111, and the IC chip 120b is connected to the second turn of the
coil 111. In other words, it can be seen that the information processing device 100
can be implemented so that the IC chip 120a and the IC chip 120b are connected to
different points of the coil 111, and the IC chips 120a and 120b connected in parallel
to the coil antenna 110 receive different amounts of power from the coil 111.

[0043]

Although FIGS. 2 and 3 show examples in which the information
processing device 100 according to an embodiment of the present disclosure is
incorporated into a card having a shape specified by a predetermined standard, the

present disclosure is not limited to such an example. For example, when the
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information processing device 100 including a plurality of IC chips having a
contactless communication function is incorporated into an electronic device such as
a mobile telephone, a smartphone, or the like, the coil antenna 110 that is an antenna
formed by etching as shown in FIG 2 or FIG. 3, or a wire antenna, can be employed.
[0044]

<2. Conclusion>

As described above, according to an embodiment of the present disclosure,
the information processing device 100 is provided in which a plurality of IC chips
having a contactless communication function are connected to a single coil antenna,
and the IC chips receive different amounts of power from the coil of the coil antenna.
In the information processing device 100 according to an embodiment of the present
disclosure, power is appropriately supplied by the single coil antenna to each of the
plurality of IC chips. Specifically, in the information processing device 100
according to an embodiment of the present disclosure, the different IC chips receive
different amounts of power generated by the coil as shown in FIG. 1.

[0045]

In the information processing device 100 according to an embodiment of the
present disclosure, in order to allow the different IC chips to receive different
amounts of power generated by the coil, for example, the IC chip 120a is connected
to the opposite ends of the coil 111, and the IC chip 120b is connected to one end of
the coil 111 and a predetermined point between the opposite ends of the coil 111.
[0046]

In the information processing device 100 according to an embodiment of the
present disclosure, the different IC chips receive different amounts of power
generated by the coil, and therefore, appropriate power can be supplied from the coil
to the IC chips according to communpication characteristics required for the
respective IC chips. Also, a single coil antenna can be used to supply appropriate
power from the coil to the IC chips according to communication characteristics
required for the respective 1C chips, and therefore, the information processing device
100 according to an embodiment of the present disclosure can be incorporated into a

small-size device in which the circuit area is severely limited, such as a card or the
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like.
[0047]

The information processing device 100 according to an embodiment of the
present disclosure can be produced by, for example, using the coil antenna 110
including the coil 111 which is a three-turn coil where the number of turns is three,
that is formed by etching, as shown in FIG 2. If the coil antenna 110 is formed by
etching as shown in FIG. 2, a plurality of IC chips can be incorporated into a device
into which the information processing device 100 according to an embodiment of the
present disclosure is incorporated, such as an IC card, without impairing the
flexibility of layout design.

[0048]

Similarly, the information processing device 100 according to an
embodiment of the present disclosure can be produced by, for example, using the coil
antenna 110 including the coil 111 which is a three-turn coil where the nmomber of
turns is three, that is provided in the form of a wire antenna, as shown in FIG. 3.
[0049]

The preferred embodiment(s) of the present disclosure has/have been
described above with reference to the accompanying drawings, whilst the present
disclosure is not limited to the above examples. A person skilled in the art may find
various alterations and modifications within the scope of the appended claims, and it
should be understood that they will naturally come under the technical scope of the
present disclosure.

[0050]

For example, in the above embodiments, the IC chips 120a and 120b are
both connected to the same one end of the coil antenna 110. The present disclosure
is not limited to this example, if the different IC chips receive different amounts of
power generated by the coil. For example, one 1C chip may be connected to the
opposite ends of the coil, and another IC chip may be connected to points in the
middle of turns of the coil instead of the opposite ends.

[0051]

In addition, the effects described in the present specification are merely
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illustrative and demonstrative, and not limitative. In other words, the technology
according to the present disclosure can exhibit other effects that are evident to those
skilled in the art along with or instead of the effects based on the present
specification.
[0052]

Additionally, the present technology may also be configured as below.
M

An information processing device including:

a coil antenna configured to receive an external magnetic field and thereby
generate power; and

a first IC chip and a second IC chip each connected in paralle] to the coil
antenna and configured to receive power supplied from the coil antenna,

wherein power received by the first IC chip from the coil antenna is
different from power received by the second IC chip from the coil antenna.
2)

The information processing device according to (1),

wherein the first IC chip receives power from a whole of the coil antenna,
and the second IC chip receives power from a portion of the coil antenna.
3)

The information processing device according to (2),

wherein the first IC chip is connected to the coil antenna so that the number
of turns of the coil antenna for the first IC chip is greater than the number of turns of
the coil antenna for the second IC chip.
“

The information processing device according to any of (1) to (3),

wherein the coil antenna is an etched antenna formed by etching.

The information processing device according to (4),
wherein one of the first IC chip and the second IC chip is connected to an

innermost portion of the etched antenna.

(6)
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The information processing device according to any of (1) to (3),

wherein the coil antenna is formed of a wire.
)

The information processing device according to any of (1) to (6),

wherein a communication characteristic of the first IC chip is different from
a communication characteristic of the second IC chip.
®

The information processing device according to (7),

wherein the communication characteristic is a distance within which
communication is allowed when power is received from the coil antenna.
&)

The information processing device according to any of (1) to (8),

wherein a connection point at one end of the coil antenna is common to the
first IC chip and the second IC chip.
(10

A communication device including:

a coil antenna configured to receive an external magnetic field and thereby
generate power;

a first IC chip and a second IC chip each connected in parallel to the coil
antenna and configured to receive power supplied from the coil antenna; and

an outer material configured to cover the coil antenna and the two or more
IC chips,

wherein power received by the first IC chip from the coil antenna is

different from power received by the second IC chip from the coil antenna.

Reference Signs List

{0053]

100 information processing device
110 coil antenna

111 coil

120a, 120b I1C chip



131, 132crimping point
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CLAIMS

Claim [

An information processing device comprising:

a coil antenna configured to receive an external magnetic field and thereby
generate power; and

a first JC chip and a second IC chip each connected in parallel to the coil
antenna and configured to receive power supplied from the coil antenna,

wherein power received by the first IC chip from the coil antenna is

different from power received by the second IC chip from the coil antenna.

Claim 2
The information processing device according to claim 1,
wherein the first IC chip receives power from a whole of the coil antenna,

and the second IC chip receives power from a portion of the coil antenna.

Claim 3

The information processing device according to claim 2,

wherein the first IC chip is connected to the coil antenna so that the number
of turns of the coil antenna for the first IC chip is greater than the number of turns of

the coil antenna for the second IC chip.

Claim 4
The information processing device according to claim 1,

wherein the coil antenna is an etched antenna formed by etching.

Claim 5
The information processing device according to claim 4,
wherein one of the first JC chip and the second IC chip is connected to an

innermost portion of the etched antenna.

Claim 6
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The information processing device according to claim 1,

wherein the coil antenna is formed of a wire.

Claim 7
The information processing device according to claim 1,
wherein a communication characteristic of the first IC chip is different from

a communication characteristic of the second IC chip.

Claim 8
The information processing device according to claim 7,
wherein the communication characteristic is a distance within which

communication is allowed when power is received from the coil antenna.

Claim 9
The information processing device according to claim 1,
wherein a connection point at one end of the coil antenna is common to the

first IC chip and the second IC chip.

Claim 10

A communication device comprising:

a coil antenna configured to receive an external magnetic field and thereby
generate power;

a first IC chip and a second IC chip each connected in parallel to the coil
antenna and configured to receive power supplied from the coil antenna; and

an outer material configured to cover the ¢oil antenna and the two or more
IC chips,

wherein power received by the first IC chip from the coil antenna is

different from power received by the second IC chip from the coil antenna.



