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Abstract Title: Core piece and non-contact communication type information carrier using the core piece

A low cost non-contact communication type information
carrier with excellent handling and productivity,
characterized in that a core piece (11) having an IC chip (1)
integrally formed with an antenna coil (3) installed in the
recessed part (6) of a core piece body (5) is installed on the
information carrier at a specified position.

ld—

9\ z\ /6/9

b
5

12 3 2

V G689 €6EC 99

Printed on Recycled Paper



GB 2393685 A continuation

(74) Agent and/or Address for Service:
J A Kemp & Co.
14 South Square, Gray’s Inn, LONDON,
WC1R 5JJ, United Kingdom



9 I 6 9
Id \ ‘/'/V:b
I e
FIG.3
J
/4/2
L N




3

l







4/11

FIG.9

14 ‘ 13

02(04)
FIG.10
I
51 1 ” 13
\ )/ /




5/11

FIG.11




6/11

FIG.13

FIG.14
21
N 7
[ i
C Q 22
r 3 N \\\\I\\\
(g

12




FIG.16
6 ! o)
T— H§ )




9¢ 8€
ae | dinoHo " \ )
TOHINOD VIV | — v1va : .
s | W74 00 HaNZ0SNYH LK=" yaTIoHINOD | & Awmo uv

T |« W iike) s&\.\,\zzm;zfv HILHM  je— HILEM )t

o €2l 3° " /B3avad |qouinon | /430VAY
- o |SE AddNS
@ o R L e — ; )

( S/ a4

<
™
™
™
™
("JV.\
N

Z1'9l4



9/11

FIG.18

39

36

a2 39

g
////////////////////////[@

14 14

NANA ANNNNN

7
%
%
: Z
//////////(/////////////////////
41




10/11

FIG.20
( )
—~+— 43
43a
——43b
11
~_“ @\ix
\ J
FIG.21
43
f L
43c ~4 1 ~—43d




11/11

FIG.22

T~— 43

11




10

15

20

1
DESCRIPTION |
CORE PIECE AND NON-CONTACT COMMUNICATION TYPE

INFORMATION CARRIER USING THE CORE PIECE

TECHNICAL FIELD

The present invention relates to a non-
contact communication type information carrier having a
semiconductor IC chip integrally formed with a non-

contact communication type antenna.

BACKGROUND ART

Proposals have been made to attach an IC chip
integrally formed with an antenna coil to parts and
products for their inventory management. The IC chip
integrally formed with an antenna coil has also been
proposed to be embedded in an identity card for room
entry management and commuter pass applications.

However, IC chips integrally formed with an
antenna coil are hard and easily score their coil
formation surfaces when IC chips contact each other.
This renders impossible the packing of IC chips in a
bag or the use of a parts feeder, thus leaving no
alternative but to depend on expensive material
handling.

Another drawback is that the IC chip formed
integral with an antenna coil is very thin (about 0.2-

0.6 mm thick) and fragile, and thus easily develops
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cracks and chipping due to stresses in the coil
formation surface (or its back). This makes secondary
processing difficult.

Further, although an insert molding using
resin is possible, since the IC chip integrally formed
with an antenna coil greatly differs in physical
property from a mold resin, a moldability of the IC
chip is bad, making it difficult to produce a large
number of molded products. This in turn increases
cost.

Further, in the case of an insert molding, a
thermal expansion of embedded resin and stresses and
strains during use have direct adverse effects on the
IC chip, resulting in the IC chip circuit being broken

in the worse case.

DISCLOSURE OF THE INVENTION

An object of the present invention is to
eliminate these drawbacks of the conventional
techniques and to provide an inexpensive non-contact
communication type information carrier with good
handling capability and productivity and a core piece
used in the information carrier.

To achieve the above objective, a first means
of the present invention comprises: an IC chip formed
integral with an antenna coil on one surface thereof;
and a core piece body having a recessed portion in

which the IC chip is inserted and held.
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A second means of the invention according to
the first means is characterized in that a part of a
circumferential portion of the IC chip, such as corner
portions, is locked by a caulking portion formed at an
oper end of the recessed portion of the core piece
body.

A third means of the invention according to
the second means is characterized in that a caulking
edge forming the caulking portion is provided with
notches, such as V- or U-shaped notches.

A fourth means of the invention according to
the second means is characterized in that a caulking
edge forming the caulking portion is partly provided
with thin portions.

A fifth means of the invention according to
the first means is characterized in that the IC chip is
installed in the recessed portion so that the antenna
coil faces a bottom of the core piece body.

A sixth means of the invention according to
the first means is characterized in that the core piece
body is formed of a transparent material such as
polycarbonate resin.

A seventh means of the invention comprises:
an IC chip formed integral with an antenna coil on one
surface thereof; and a core piece body having a
recessed portion in which the IC chip is mounted to
form a core piece; wherein the core piece is mounted at

a predetermined position on the information carrier.
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A eighth means of the invention according to
the seventh means is characterized in that the IC chip
is installed in the recessed portion so that the
antenna coil faces a bottom of the core piece body,
that the core piece is mounted in the information
carrier so that the bottom of the core piece body is on
the front surface side of the information carrier, and
that a surface of the bottom of the core piece body
does not protrude from a surface of the information
carrier.

A ninth means of the invention according to
the seventh means is characterized in that the IC chip
is square and the antenna coil is formed on the IC chip
so that a center of the antenna coil almost aligns with
a center of the IC chip, that the core piece body is
formed with a circular recessed portion at a center
position thereof whose diameter is almost equal to a
diagonal length of the IC chip, that the IC chip is
mounted in the recessed portion to form the core piece,
and that the core piece is mounted in the information
carrier.

A tenth means of the invention according to
the ninth means is characterized in that the non-
contact communication type information carrier is
shaped like a disc, and that the disc-shaped
information carrier is formed with a circular
engagement recess at a central position thereof, in

which the core piece is mounted.
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A eleventh means of the invention according
to the seventh means is characterized in that the core
piece and the non-contact communication type
information carrier are formed of plastics, and that a
material of the core piece is harder than that of the
non-contact communication type information carrier.

A twelfth means of the invention according to
the seventh means is characterized in that the non-
contact communication type information carrier is a
case to accommodate a variety of objects to be
inspected, such as DNA chips, test tubes and samples.

These and other objects, features and
advantages of the present invention will become
apparent from the following descriptions of embodiments
thereof taken in conjunction with the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view showina a core piece
for a non-contact communication type information
carrier according to a first embodiment of the present
invention. Fig. 2 is a cross-sectional view taken
along the line A-A of Fig. 1. Fig. 3 is an enlarged
perspective view of an IC chip formed integral with an
antenna coil for use in the core piece. Fig. 4 is an
enlarged plan view of the IC chip. Fig. 5 is a plan

view showing a process of mounting the IC chip on a

core piece body. Fig. 6 is a cross-sectional view
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showing the process of mounting the IC chip on the core
piece body. Fig. 7 is a cross-sectional view showing a
variation of the core piece for the non-contact
communication type information carrier. Fig. 8 is a
plan view showing a state before the core piece is
mounted to a token. Fig. 9 is a plan view showing a
state after the core piece has been mounted to the
token. Fig. 10 is an enlarged cross-sectional view
taken along the line B-B of Fig. 9. Fig. 11 is a plan
view showing an IC chip for a non-contact communication
type information carrier according to a second
embodiment of the present invention. Fig. 12 is an
enlarged view of a portion C in Fig. 11. Fig. 13 1is a
plan view showing a core piece body for use in the non-
contact communication type information carrier. Fig.
14 is a front view of the partly cutaway core piece
body. Fic¢. 15 is a plan view of the core piece. Fig.
16 is a front view of the partly cutaway core piece.
Fig. 17 is a block diagram showing a data transmission
system between the non-contact communication type
information carrier, a reader/writer and a host
computer. Fig. 18 is a perspective view showing a
correspondence between the antenna coil on the
information carrier and an antenna coil on the
reader/writer. Fig. 19 is a cross-sectional view of a
case (non-contact communication type information
carrier) according to a third embodiment of the present

invention. Fig. 20 is a plan view of a card (non-




10

15

20

25

-
contact communication type information carrier)
according to a fourth embodiment of the present
invention. Fig. 21 is a plan view of a card (non-
contact communication type information carrier)
according to a fifth embodiment of the present
invention. Fig. 22 is a plan view of a card (non-
contact communication type information carrier)
according to a sixth embodiment of the present

invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Embodiments of the present inventior will be
described by referring to the accompanying drawings.
Fig. 1 is a plan view of a core piece for a non-contact
communication type information carrier according to the
first embodiment. Fig. 2 is a cross-sectional view
taken along the line A-A of Fig. 1. Fig. 3 is an
enlarged perspective view of an IC chip used in the
core piece. Fig. 4 is an enlarged plan view of the IC
chip. Fig. 5 and Fig. 6 are a plan view and a cross-
sectional view illustrating a process of mounting the
IC chip on the core piece body.

As shown in Fig. 3 and Fig. 4, a square IC
chip 1 is integrally formed with a rectangular, spiral
antenna coil 3 on its circuit formation side through an
insulating layer 2 of, for example, polyimide resin.
The antenna coil 3 can be formed by an electrocast

plating method and a photoresist method and is
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connected at its ends to input/output terminals 4, 4 of
the IC chip 1 via through-holes formed in the
insulating layer 2. The IC chip 1 integrally formed
with this antenna coil 3 measures about 2-4 mm along
its one side and about 0.2-0.6 mm thick.

This IC chip 1, as shown in Fig. 1 and Fig.2,
is mounted on a core piece body 5. The core piece body
5 is formed of an engineering plastic such as
thermoplastic synthetic resin and, as shown in Fig. 5
and Fig. 6, has a circular recessed portion 6 at the
center, which is integrally formed with a projecting
caulking portion 7 along its open circumference. As
shown in Fig. 5, an inner diameter D of the recessed
portion 6 is set almost equal to a diagonal length L of
the IC chip 1 so that inserting the IC chip 1 into the
recessed portion 6 causes a center of the IC chip 1 to
align with a center of the core piece body 5, i.e.,
positions the IC chip 1 inside the core piece body 5.

As shown in Fig. 6, the IC chip 1 is
inserted, antenna coil 3 side down, into the recessed
portion 6. An ultrasonic fusing horn 8 is pressed
against the core piece body 5 from above to heat and
soften and caulk the caulking portion 7 inwardly to
form a caulked portion 9 that engages four corner
portions la-1d of the IC chip 1, as shown in Fig. 1 and
Fig. 2. The IC chip 1 is now firmly held in the
recessed portion 6 (swaging method).

While in this example the IC chip 1 is
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inserted, antenna coil 3 side down, into the recessed
portion 6 to protect the antenna coil 3 with a bottom
portion 12, it is also possible to insert the IC chip 1
into the recessed portion 6, with the antenna coil 3

side up. Since the surface of the antenna coil 3 is

recessed inwardly from the upper surface of the core
piece body 5 by a distaace equal to the thickness of
the caulked portion 9, the antenna coil 3 is protected
against being scored when the IC chips 1 are supplied
in a bag or by a parts feeder. If the core piece body
5 is formed of a transparent synthetic resin, it can
conveniently be checked whether or not the IC chip 1 is

mounted.

Fig. 7 shows another example of mounting the
IC chip 1. 1In this example, the IC chip 1 is inserted
and secured to the recessed portion 6 through an
adhesive 10. In this case, too, the IC chip 1 is
inserted, antenna coil 3 side down, into the recessed
portion 6.

Mounting the IC chip 1 in the recessed
portion 6 of the core piece body 5 can protect the

antenna coil 3 and also make it large enough to

facilitate handling, so that the assembly as a core
piece 11 can be mass-produced and attached to any
members where the IC chips 1 are to be fitted. This
construction in particular can protect with the core
piece the corner portions la-1d of the IC chip that are

easily chipped away by stresses that occur during
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handling of the IC chip I or after the chip is fitted
to a target product.

Fig. 8 to Fig. 10 illustrate an example
process of mounting the ccre piece 11 to a token 13
used in electronic money transactions, with “ig. 8
representing a plan view of a state before the core
piece 11 is mounted, Fig. 9 representing a plan view of
a state after the core piece 11 is mounted, and Fig. 10
representing an enlarged cross-sectional view taken
along the line B-B of Fig. 9. As shown in Fig. 8, the
token 13, circular in plan view and molded of a
synthetic resin, has an engagemen- recess 14 of the
same shape as the core piece 11 at the center. The IC
chip 1 is fitted in the engagement recess 14 and fixed
there.

At this time, as shown in Fig. 10, the core
piece body 5 is set to have its bottom portion 12 face
the front side so that the antenna coil 3 comes as
close to the front surface of the token 13 as possible
but the surface of the bottom portion 12 does not
protrude from the token front surface. With the core
piece 11 mounted in the IC chip 13 in this manner, the
IC chip 1 storing various information necessary for
electronic money transaction, such as pass word and
transaction history, can be used.

The core piece 11 and the token 13 may be
coupled together with an adhesive or by providing

engagement portions (coupling portions) to the core
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piece body 5 and the token 13.

The core piece 11 is preferably formed of
engineering plastics such as polycarbonate or, for
applications requiring heat resistance, super-
engineering plastics such as PPS (polysulfane) and PEI
(polyetherimide). The token 13 is preferably formed of
ABS.

As to the materials of the core piece 11 and
the information carrier such as token 13 in which the
core piece 11 is mounted, a material harder than the
body such as token 13 is chosen for the core piece 11,
considering a stiffness and stress alleviation.

If the core piece 11 is made of a material of
the same kind as the information carrier or of a softer
material, when the core piece 11 is inserted into the
recessed portion of the information carrier such as
token 13 or when a stress develops in use, the core
piece 11 is subjected to the stress, resulting in the
IC chip corners la-1ld being cracked. However, by
selecting for the core piece 11 a material harder than
that of the information carrier, as in this embodiment,
the stress acting on the IC chip can be alleviated,
preventing a possible chipping or circuit break of the
IC chip.

The hardness described above is an impression
hardness, such as Rockwell, Durometer and Barcol
hardness. Particularly the Durometer hardness is

preferred whose test procedure is specified in JIS
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Mo

Standard K7215 and which determines a hardness from a
depth of an impressed dent formed when a specimen is
locaded in a test.

Fig. 11 to Fig. 16 illustrate a second
embodiment of the present invention. Fig. 11
represents a plan view of an IC chip, Fig. 12 an
enlarged view of a portion C in Fig. 11, Fig. 13 a plan
view of a core piece body, Fig. 14 a partly cutaway
front view of the core piece body, Fig. 15 a plan view
of a core piece, and Fig. 16 a partly cutaway front
view of the core piece.

Depending on its capacity or version, the
size of the IC chip 1 may become small. On the other
hand, the core piece body 5 may not be able to be
reduced in size because of the size of the information
carrier on which the core piece body 5 is mounted.
This embodiment is suitable for such a case.

The IC chip 1 used in this embodiment is
square, measuring 2.3 mm on each side, and is formed
integral with a spiral antenna coil 3 on a circuit
formation surface through an insulating layer (not
shown) of, for instance, polyimide resin. The antenna
coil 3 is formed rectangular, spiraling along the
outline of the IC chip 1 and, in this embodiment,
measures about 14 pm in coil width and has a coil-to-
coil interval of about 4 pum and a total of about 47
turns. The ends of the antenna coil 3 are connected to

input/output terminals 4, 4 via through-holes formed in
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the insulating layer. As shown in Fig. 11, the antenna
coil 3 is formed on the IC chip 1 in such a manner that
the center Ol of the IC chip 1 aligns with the center
02 of the rectangular, spiral antenna coil 3.

The core piece body 5 is shaped like a disc
and formed of thermoplastic resin, such as
polycarbonate resin and epoxy resin. As shown in Fig.
13 and Fig. 14, the core piece body 5 has a circular
recessed portion 6 at the center, which is integrally
formed with a projecting caulking portion 7 along its
open circumference. The caulking portion 7 has one or
more V- or U-shaped notches 21 along its circumference.

A diameter D of the recessed portion 6 shown
in Fig. 13 is set almost equal to a diagonal length L
of the IC chip 1 shown in Fig. 11 so that inserting the
IC chip 1 into the recessed portion 6 causes the center
02 of the antenna coil 3 to align with the center 03 of
the core piece body 5, i.e., positions the antenna coil
3 (IC chip 1) inside the core piece body 5.

As shown in Fig. 16, the IC chip 1 is
inserted, antenna coil 3 side down, into the recessed
portion 6. An ultrasonic fusing horn is pressed
against the core piece body 5 from above to heat and
soften and caulk the caulking portion 7 inwardly to
form a caulked portion 9 that engages four corner
portions la-1d of the IC chip 1, as shown in Fig. 15
and Fig. 16. The IC chip 1 is now firmly held in the

recessed portion 6.
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As described above, the provision of the
notches 21 ensures that the caulking portion 7 when
heated, softened and caulked inwardly does not produce
any corrugations, thus forming the caulked portion 9
extending inwardly as shown in Fig. 16. As a result,
even a small-size IC chip 1 can be firmly secured
inside the core piece body 5. Further, installing the
IC chip 1, antenna coil 3 side down, into the recessed
portion 6 can protect the antenna coil 3 with the
bottom portion 12 of the recessed portion 6.

As shown in Fig. 14 and Fig. 16, the core
piece body 5 is formed with one or more annular ribs 22
along its outer circumference. When the core piece
body 5 (core piece 11) is pushed under pressure into
the engagement recess 14 of the token 13, as shown in
Fig. 8, the core piece body 5 is firmly engaged in the
engagement recess 14 because of the presence of the
annular ribs 22, increasing the coupling strength
between the core piece body 5 and the token 13. While
in this embodiment the continuous annular ribs 22 are
formed along the circumference, the similar effects can
also be produced by forming the ribs intermittently
along the circumference.

The core piece 11 having the IC chip 1
engaged in the core piece body 5 is pushed under
pressure into the engagement recess 14 of the disc-
shaped token 13 to form a non-contact communication

type information carrier of this embodiment. Since the
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token 13 has the engagement recess 14 at the center,
the center 04 of the token 13 and the center 02 of the
IC chip 1 are made to align with each other, though the
direction of the IC chip 1 is arbitrary (see Fig. 8 and
Fig. 9).

Fig. 17 is a block diagram showing a data
transmission system between a non-contact communication
type information carrier 31, a reader/writer 32 and a
host computer 44 according to the present invention.
The information carrier 31 comprises an antenna coil 3,
a power generation circuit 33, a memory 34 and a
control circuit 35. The reader/writer 32 has an
antenna coil 36 corresponding to the antenna coil 3 on
the information carrier 31 side, a transceiver 37, and
a controller 38. These components are related to each
other as shown in the figure.

Fig. 18 illustrates a relation between the
antenna coil 3 of the information carrier 31 and the
antenna coil 36 of the reader/writer 32. The antenna
coil 36 is wound around a circumference of a columnar
ferrite core 39 which has a bottom surface of the same
size as the external size of the antenna coil 3. The
ferrite core 39 is so arranged that its axis is
perpendicular to the plane of the antenna coil 3 and
that its bottom surface is close to the antenna coil 3.

The token 13 mounted on the reader/writer 32
is positioned by a guide means (not shown) so that the

center of the token 13 (the center of the antenna coil
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3) aligns with the center of the bottom surface of the
ferrite core 39. Therefore, the antenna coil 3 and the
antenna coil 36 are electromagnetically coupled
together for data transmission, no matter in which
direction the token 13 (antenna ccil 3) is placed in
its own plane.

Fig. 19 shows a third embodiment of the
present invention. On the inner side of a case 42
accommodating a variety of objects 41 to be tested,
such as DNA chip, test tube and specimen, a circular
engagement recess 14 is formed. The core piece 11 is
fitted in the engagement recess 14 so that the antenna
coil 3 (not shown) faces toward the outside of the case
42. The memory of the core piece 11 stores a variety
of data about the object 41 to be inspected and the
data is transmitted between the antenna coil 3 of the
core piece 11 and the antenna coil 36 of the
reader/writer. In this embodiment, therefore, the case
42 itself serves as a non-contact communication type
information carrier.

Fig. 20 represents a fourth embodiment of
this invention. In this embodiment the core piece 11
is embedded in a card 43, which consists of two card
halves of the same shape bonded together with the core
piece 11 in between. The core piece 11 is situated at
a position which is intermediate between two opposing
longer sides 43a, 43b of the card 43 and which is also

shifted from a center in a card insertion direction X
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toward the reader/writer.
Fig. 21 illustrates a fifth embodiment of
this invention. A point in which this embodiment
differs from the fourth embodiment is that the core

piece 11 is situated at a position which is

intermediate between two opposing shorter sides 43c,
43d of the card 43 and which is also shifted from a
center in a card insertion direction X toward the
reader/writer.

Fig. 22 illustrates a sixth embodiment of
this invention. A point in which this embodiment
differs from the fourth embodiment is that the core
piece 11 is situated at the center of the card 43.

The embedding of the core piece 11 in the

card 43 may be accomplished, rather than by bonding two
card halves together, but by integrally molding the
card with a core piece engagement recess and then
fitting the core piece into the engagement recess.
While in this embodiment the core piece body
is formed with a caulking portion by which the IC chip

is held in the recessed portion, it is also possible to

simply fit the IC chip in the recessed portion and hold
it there, rather than forming the caulking portion.

The application of the non-contact
communication type information carrier according to the
present invention is not limited to tokens, cards, and
cases accommodating a variety of objects to be

inspected, such as DNA chips, test tubes and specimens,
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but it can also be applied to a wide range of
industrial fields.

For example, it can be applied to very small
areas where its applications have so far been
considered impossible, such as connectors, frames and
cases of electronic cards compatible with PC card
standard and compact flash standard, front ends of pen
type pointing devices, connectors of LAN cables and
optical cables, automotive keys, cases of optical
discs, magnetic discs and tape media, and media

themselves.

INDUSTRIAL APPLICABILITY

With the invention according to claim 1,
since the IC chip formed integral with the antenna coil
is inserted and held in the recessed portion of the

core piece body, the coil formation surface can be

protected and the IC chip can be made large enough to
facilitate handling. This in turn allows the IC chips
to be packed in bags and supplied by a parts feeder.

It is therefore possible to provide a low-cost core
piece for a non-contact communication type information
carrier with good handling capability and productivity.

With the invention according to claim 2,

since a part of a circumferential portion of the IC
chip is locked by a caulking portion formed at an open
end of the recessed portion of the core piece body, the

IC chip is protected against being stressed
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excessively, preventing possible cracking or chipping.
With the invention according to claim 3,
since a caulking edge forming the caulking portion is
provided with notches, the caulking portion free of

corrugations can be formed, reliably securing the IC

chip to the recessed portion of the core piece body
even if the IC chip is reduced in size.

With the invention according to claim 4,
since a caulking edge forming the caulking portion is
provided with thin portions, the caulking portion with
no corrugations can be formed, reliably securing the IC
chip to the recessed portion of the core piece body
even if the IC chip i1s reduced in size.

With the invention according to claim 5,
since the IC chip is installed in the recessed portion
so that the antenna coil faces a bottom of the core

piece body, the coil formation surface can be reliably

protected.

With the invention according to claim 6,
since the core piece body is formed of a transparent
material, a mounting state of the IC chip can be
checked conveniently from outside.

With the invention according to claim 7,
since the IC chip formed integral with an antenna coil
is mounted in a recessed portion of the core piece
body, the coil formation surface can be protected and
the IC chip can be made large enough to facilitate

handling. This in turn allows the IC chips to be
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packed in bags and supplied by a parts feeder. It 1s
therefore possible to provide a low-cost non-contact
communication type information carrier with good
handling capability and productivity.

Further, where information carriers are of
differing kinds, shapes and specifications, it is
oossible to use the same core pieces commonly for these
information carriers by forming their core piece
mounting portions to the same shape.

With the invention according to claim 8,
since the IC chip is installed in the recessed portion
so that the antenna coil faces a bottom of the core
piece body, since the core piece is mounted in the
information carrier so that the bottom of the core
piece body is on the front surface side of the
information carrier, and since a surface of the bottom
of the core piece body does not protrude from a surface
of the information carrier, the coil formation surface
can be protected and the information carrier can be
smoothly handled without the core piece being caught by
other objects (e.g., during insertion and removal of
the information carrier to and from the reader/writer).

With the invention according to claim 9,
since the IC chip is sguare and the antenna coil 1is
formed on the IC chip so that a center of the antenna
coil almost aligns with a center of the IC chip, since
the core piece body is formed with a circular recessed

portion at a center position thereof whose diameter is
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almost equal to a diagonal length of the IC chip, since
the IC chip is mounted in the recessed portion to form
the core piece, and since the core piece is mounted in
the information carrier, there is no need to take into
account a direction of the small IC chip when mounting
it on the core piece body, thus facilitating the IC
chip mounting process and enhancing the productivity.

With the invention according to claim 10,
since the non-contact communication type information
carrier is shaped like a disc and since the disc-shaped
information carrier is formed with a circular
engagement recess at a central position thereof, in
which the core piece is mounted, there is no need to
take into account a direction in which the information
carrier is inserted into the reader/writer, making the
non-contact communication type information carrier easy
to handle and lowering its cost.

With the invention according to claim 11,
since the core piece and the non-contact communication
type information carrier are formed of plastics and
since a material of the core piece is harder than that
of the non-contact communication type information
carrier, when the core piece 11 is fitted into the
recessed portion of the information carrier or when a
stress develops during the use of the information
carrier, the stress acting on the IC chip can be
alleviated, preventing a possible cracking or circuit

break of the IC chip.
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With the invention according to claim 12,
since the non-contact communication type information
carrier is a case to accommodate a variety of objects
to be inspected, such as DNA chips, test tubes and

samples, it i1s possible to provide at low cost a case

that can reliably position these objects for non-
contact communication and allows for management of the
objects being inspected.

The above descriptions have been made of
example embodiments and it is apparent to a person
skilled in the art that various changes and
modifications may be made within the spirit and the

scope of claims of the present invention.
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CLATIMS

1. A core piece for a non-contact communicaticn
type information carrier, comprising:

an IC chip formed integral with an antenna
coil on one surface thereof; and

a core piece body having a recessed portion
in which the IC chip is inserted and held.
2. A core piece for a non-contact communication
type information carrier according to claim 1, wherein
a part of a circumferential portion of the IC chip is
locked by a caulking portion formed at an open end of
the recessed portion of the core piece body.
3. A core piece for a non-contact communication
type information carrier according to claim 2, wherein
a caulking edge forming the caulking portion is
provided with notches.
4, A core piece for a non-contact communication
type information carrier according to claim 2, wherein
a caulking edge forming the caulking portion is partly
provided with thin portions.
5. A core piece for a non-contact communication
type information carrier according to claim 1, wherein
the IC chip is installed in the recessed portion so
that the antenna coil faces a bottom of the core piece
body.
6. A core piece for a non-contact communication
type information carrier according to claim 1, wherein

the core piece body is formed of a transparent
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material.
7. A non-contact communication type information
carrier comprising:

an IC chip formed integral with an antenna
coil on one surface thereof; and

a core pilece body having a recessed portion
in which the IC chip is mounted to form a core piece;

wherein the core piece is mounted at a
predetermined position on the information carrier.
8. A non-contact communication type information
carrier according to claim 7, wherein the IC chip is
installed in the recessed portion so that the antenna
coil faces a bottom of the core piece body, wherein the
core piece is mounted in the information carrier so
that the bottom of the core piece body is on the front
surface side of the information carrier, wherein a
surface of the bottom of the core piece body does not
protrude from a surface of the information carrier.
9. A non-contact communication type information
carrier according to claim 7, wherein the IC chip is
square and the antenna coil is formed on the IC chip so
that a center of the antenna coil almost aligns with a
center of the IC chip, wherein the core piece body is
formed with a circular recessed portion at a center
position thereof whose diameter is almost equal to a
diagonal length of the IC chip, wherein the IC chip is
mounted in the recessed portion to form the core piece,

wherein the core piece is mounted in the information




carrier.

1G. A non-contact communication type information
carrier according to claim 9, wherein the non-contact
communication type information carrier is shaped like a
disc, wherein the disc-shaped information carrier is
formed with a circular engagement recess at a central
position thereof, in which the core piece is mounted.
11. A non-contact communication type information
carrier according to claim 7, wherein the core piece
and the non-contact communication type information
carrier are formed of plastics, wherein a material of
the core piece is harder than that of the non-contact
communication type information carrier.

12. A non-contact communication type information
carrier according to claim 7, wherein the non-contact
communication type information carrier is a case to

accommodate an object to be inspected.




INTERNATIONAL SEARCH REPORT Intemational application No.
PCT/JP02/02560

[A CLASSIFICATION OF SUBJECT MATTER
Int.Cl” GO6K19/07, 19/077, B42D15/10

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classificalion system followed by classification symbols)
Int.Cl’ GO6K19/00-19/18, B42D15/10

Documentation searched other than minimum documentation 1o the extent that such documents are inciuded in the fields searched
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho  1994-2002
Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho  1996-2002

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y JP 7-146922 A (Dainippon Printing Co., Ltd.), 1,5-12
06 June, 1995 (06.06.95),
Full text; all drawings
(Family: none)

Y Microfilm of the specification and drawings annexed 1,5-12
A to the request of Japanese Utility Model Application 2-4
No. 89561/1989(Laid-open No. 29250/1991)
(Omron Corp.),

22 March, 1991 (22.03.91),

Full text; all drawings

(Family: none)

Japanese Utility Model Registration No. 3008939 1,5-12
(Meiji Rubber & Chemical Co., Ltd.), 2-4
28 March, 1995 (28.03.95),

Full text; all drawings (Family: none)

B

E Further documents are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T" later document published after the international filing date or
“A" document defining the general state of the ant which 1s not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention

“E’ cailier document but published on or after the international filing ~ “X”  document of particular relevance; the claimed invention cannot be
date considered novel or cannot be considered to involve an inventive

“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive slep when the document is
“0" document refering to an oral disclosure, use, exhibition orother combined with one or more other such documents, such
means combination being obvious to a person skilled in the art
“P”  document published prior to the intemational filing date butlater  “&” document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
31 May, 2002 (31.05.02) 11 June, 2002 (11.06.02)
Name and mailing address of the ISA/ Authorized officer

Japanese Patent Office

Facsimile No. Telephone No.

Form PCT/ISA/210 (second sheet) (July 1998)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP02/02560

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 6-510364 A (Trovan Ltd.), 1,5-12
A 17 November, 1994 (17.11.94), 2-4

Full text; all drawings

& DE 588944 7T & DE 69222526 D
& DE 92018940 0 & WO 92/022827 Al
& AU 2190292 A & US 5223851 Al

& US 5281855 Al & EP 588944 A

Form PCT/15SA/210 (continuation of second sheet) (July 1998)




